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Vascular Cognitive 
Impairment 
Targeting risk factors may decrease vascular cognitive impairments.

By Saud Alhusaini, MD, PhD and Eric E. Smith, MD, MPH

Vascular dementia refers to any 
dementia related to cerebrovas-
cular disease.1 It is a syndrome, 
not a disease, caused by a cere-
brovascular or cardiovascular dis-
ease that results in vascular brain 

injury or dysfunction. Vascular dementia is the second most 
common dementia after Alzheimer’s disease (AD), accounting 
for at least 20% of people with dementia.1,2

The term vascular cognitive impairment (VCI) has been 
proposed by the writing group for National Institute of 
Neurological Disorders and Stroke (NINDS)-Canadian Stroke 
Network VCI harmonization standards and the American 
Heart Association (AHA) for cognitive impairment caused by, 
or associated with, vascular factors.3 VCI is, therefore, a broader 
term that covers the full spectrum from mild cognitive impair-
ment (MCI) to dementia caused by cerebrovascular disease.3

Etiology and Underlying Pathology
Many cerebrovascular and cardiovascular diseases can 

lead to VCI by disrupting brain function to cause cognitive 
impairment through brain ischemia or vascular integrity loss 
resulting in brain hemorrhage.4 Causes of ischemic stroke (eg, 
large artery atherosclerosis, cardioembolism, and cerebral 
small vessel disease), intracerebral hemorrhage, or subarach-
noid hemorrhage can cause VCI if the resulting brain injury is 
severe enough.5 A large single infarct or multiple infarcts are 
often the cause. Damage to a single important brain location 
(eg, language cortices, thalamus, or medial temporal lobe) is 
often referred to as a strategic infarct, can be sufficient to cause 
clinically significant cognitive impairment.6 The association 
between the cerebrovascular injury and the onset of cognitive 
impairment is relatively clear in the context of a symptomatic 
acute stroke, classified as poststroke VCI.5

The most common cause of VCI is cerebral small vessel dis-
ease,7 including arteriolosclerosis, cerebral amyloid angiopathy 
(CAA), and other less common causes, (eg, genetic disorders, 
cerebral autosomal dominant arteriopathy with subcortical 
infarcts and leukoencephalopathy [CADASIL], small vessel 

vasculitides, and venous collagenosis.7 Cerebral small vessel 
disease manifests as a progressive or stepwise cognitive decline 
without a concurrent history of symptomatic stroke and with 
imaging or neuropathologic evidence.8,9 In many cases, cerebral 
small vessel disease may not even be suspected clinically until 
neuroimaging is performed. 

In arteriolosclerosis, the small artery and arteriole walls 
exhibit thickening, hyalinization, lipohyalinosis, microaneurysm 
formation, and vascular integrity loss.7 Arteriolosclerosis prom-
inently affects subcortical brain regions, including the corona 
radiata and basal ganglia, and patients typically have multiple 
lacunar infarcts or extensive, confluent white matter lesions 
(Figure 1).9,10 More subtle manifestations in the cortex, includ-
ing microinfarcts and secondary neurodegeneration resulting 
in cortical thinning, have also been identified.11,12

The second most common cerebral small vessel disease, 
CAA is caused by b-amyloid deposition in the small arteries 
and arterioles of the leptomeninges and cerebral cortex.13 Rare 
genetic causes of CAA are marked by deposition of other types 
of amyloid.13 Vascular integrity loss resulting in large symptom-
atic and small asymptomatic brain hemorrhages is characteris-
tic of CAA. These hemorrhages are restricted to typical cortical 
or subcortical white matter locations (ie, lobar locations), spar-
ing the basal ganglia and brainstem (Figure 2).14,15

Based on autopsy studies, however, pure vascular dementia 
is less common than multiple-etiology (ie, mixed) dementia, 
in which vascular dementia is only one etiology.16,17 Alzheimer 
neuropathology, with characteristic b-amyloid plaques and 
tangles, is the most common co-occurring pathology with vas-
cular dementia. Other co-occurring neuropathologic processes 
include a-synucleinopathy, tau pathology, TAR DNA-binding 
protein-43 pathology, and microglial reactions.18

The major risk factors for vascular dementia and new 
dementia after stroke are listed in the Table.19, 20 

Epidemiology
The prevalence and incidence of VCI increase with age.20 

Based on clinicopathologic evidence, pure vascular dementia 
accounts for approximately 10% of dementia.17 Multiple-
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Figure 2.  MRI findings associated with cerebral amyloid angiopathy. Lobar microbleed and areas of cortical superficial siderosis 

in a patient with a history of lobar intracerebral hemorrhage, meeting Boston criteria for probable cerebral amyloid angiopathy 

(CAA) (A). Extensive and confluent white matter T2 hyperintensity is common in CAA, as demonstrated here on the fluid-attenuated 

inversion recovery (FLAIR) sequence (B). Multiple perivascular spaces, visible as faint small hyperintense dots, are commonly seen on 

T2-weighted sequences as seen here (C).

Figure 1. Multiple lacunes and confluent white matter hyperintensities in a patient with arteriosclerosis and vascular cognitive 

impairment. Fluid-attenuated inversion recovery (FLAIR) MRI sequence in a man, age 67, with dementia demonstrates multiple 

lacunes (arrows) and confluent white matter hyperintensities of presumed vascular origin.
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etiology dementia with a vascular component, most often in 
combination with AD, is more common, accounting for 30% 
to 40% of dementia.17 The increased risk of cerebrovascular 
disease-related dementia, as well as dementia due to AD, 
seems to decline at very old ages.21 A reason for this change 
might be that other dementia causes including mixed pathol-
ogy, are more common with very advanced age.21

Clinical Manifestations
The main syndromes that characterize vascular dementia 

are poststroke dementia and vascular dementia without a 
recent history of stroke.3

Patients with poststroke dementia experience a stepwise 
cognitive decline following a clinically diagnosed stroke. The 
link between the cerebrovascular disease and the onset of cog-
nitive impairment is usually relatively clear. Prominent impair-
ment of executive functions, with relative sparing of episodic 
memory is often seen.22 There may be stroke-related symp-
toms and signs, including aphasia, motor weakness, and senso-
ry impairment. Cognitive impairment may improve or remain 
static and nonprogressive if there are no recurrent strokes and 
vascular risk factors are treated. Approximately 10% of patients 

develop new dementia 1 to 4 years after a clinically diagnosed 
stroke, but this is usually more than 1 year later in relation to a 
recurrent stroke.19

Vascular dementia can also manifest as a progressive or 
stepwise cognitive decline without a concurrent history of 
symptomatic stroke. This presentation is often associated with 
imaging evidence of clinically unrecognized cerebral small 
vessel disease (eg, multiple lacunar infarcts or extensive white 
matter lesions).9,10 The cognitive profile of cerebral small ves-
sel disease, including arteriolosclerosis and CAA is marked by 
prominent executive function and processing speed impair-
ments.23 More global impairments, including memory and 
other functions, can also occur.23 Slowing of gait is common in 
patients with advanced cerebral small vessel disease.24 Neuro-
psychiatric symptoms, including depression, apathy, abulia, 
and psychosis with delusions or hallucinations may occur.

Diagnosis
Several organizations have introduced diagnostic criteria for 

VCI, including the American Heart Association (AHA),25 the 
Diagnostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5),26 and the International Society of Vascular 
Behavioural and Cognitive Disorders (VAS-COG).5 

In all criteria, VCI is classified as either vascular MCI 
(referred to as “vascular minor neurocognitive disorder” in 
DSM-5) or vascular dementia (referred to as “vascular major 
neurocognitive disorder” in DSM-5). Cerebrovascular disease 
should be identified either by a history of stroke or by the 
identification of silent cerebrovascular disease using neuro-
imaging.25 Newer criteria specify that significant impairment 
in only 1 domain is sufficient to diagnose MCI or dementia.5 
In MCI, there is a relative preservation of daily functioning 
compared to dementia. All criteria specify that a high burden 
of clinically unrecognized silent cerebrovascular disease can be 
sufficient to cause dementia.25

Evaluation of patients with suspected VCI begins with clini-
cal history and a physical examination. The history should 
focus on the time course of cognitive decline in relation to any 
prior history of stroke. The physical examination should aim to 
identify gait impairment, bradykinesia, rigidity, and focal signs 
suggestive of cerebral small vessel disease or stroke. A cognitive 
screen should be performed to identify whether there is objec-
tive evidence of cognitive impairment, required for a diagnosis 
of MCI or dementia. The Montreal Cognitive Assessment 
(MoCA) is preferred and appears to be more sensitive than the 
Folstein Mini-Mental State Examination for detecting VCI.27

Routine investigations include laboratory evaluation consist-
ing of complete blood count, electrolytes, creatinine, calcium, 
liver enzymes, vitamin B12, and thyroid-stimulating hormone 
to exclude causative or contributing metabolic or endocrine 
disorders. Magnetic resonance imaging (MRI) is more sensitive 
than computed tomography (CT) for signs of cerebral small 

TABLE. VASCULAR COGNITIVE IMPAIRMENT (VCI) 
RISK FACTORS

Major risk factors for VCI in the general population

Atrial fibrillation

Low or high body mass index 

Elevated total cholesterol levels

Coronary artery disease

Diabetes

Hypertension

Lower physical activity

Smoking

Risk Factors for New Dementia Poststroke

Prestroke  
factors

Atrial fibrillation
Advanced age
Diabetes
Low education
Nonwhite race

Stroke factors Intracerebral hemorrhage
Aphasia
Left hemisphere location
Multiple or recurrent strokes

Brain reserve Evidence of leukoaraiosis brain imaging
General brain atrophy
Medial temporal lobe atrophy
b-amyloid deposition
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vessel disease, including microbleeds, and therefore is preferred 
over CT if it is not contraindicated. 

Management
The aim of management for patients with VCI is to improve 

cognitive and behavioral symptoms and daily functioning, pre-
vent further cognitive decline, and manage any other disabili-
ties associated with the underlying cerebrovascular disease. A 
team of health professionals is often required, including nurses, 
physiotherapists, occupational therapists, psychologists, and 
social workers. Appropriate and adequate education and sup-
port for relatives and caregivers are also essential.

Some experts recommend considering acetylcholinesterase 
inhibitors for cognitive enhancement in patients with vascular 
dementia.25 This is based on the observation of improvement 
in cognitive performance in patients with vascular dementia in 
randomized controlled trials.28 This response, however, did not 
consistently translate into apparent functional or behavioral 
benefits in daily life across the trials.28 

Because of metabolic syndrome risk and mortality associat-
ed, with some antipsychotics (eg, haloperidol and risperidone), 
these drugs should be used cautiously for the management 
of agitation, aggression, or psychosis in patients with vascular 
dementia.29 For individuals with comorbid major depression, 
selective serotonin reuptake inhibitors (SSRIs) are preferred 
over tricyclic antidepressants, owing to better tolerability in 
elderly individuals and fewer cardiovascular adverse effects.

Prevention
Since the majority of VCI risk factors are modifiable, tar-

geting these risk factors might reduce the incidence of VCI. 
Possible preventive measures for VCI include targeting indi-
viduals at high risk to improve their control of vascular risk 
factors and cardiovascular diseases. Pharmacological therapies 
or lifestyle modifications, including exercise, can be applied. 
A multimodal intervention simultaneously targeting dietary 
modification, physical exercise, cognitive training, and con-
trol of vascular risk factors has been proposed as a potential 
approach to prevent vascular dementia in at-risk individuals.30 

The current guidelines for the prevention of recurrent stroke 
should be followed for individuals with a history of stroke and 
might include the use of antithrombotics, antihypertensives 
and lipid-lowering agents, and nonpharmacological interven-
tions, such as exercise and diet modification.31, 32 n
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