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COGNITIVE FUNCTIONS

DSM-5 defines six key domains of cognitive function: 

1. complex attention, 

2. executive function, 

3. learning and memory, 

4. language, 

5. perceptual-motor control, and 

6. social cognition.

https://efnr.org/the-positive-effect-of-cognitive-

rehabilitation-in-early-ischemic-stroke/



DEMENTIA
▪ Dementia causes deterioration in memory, thinking, behavior and 

the ability to perform everyday activities

▪ Dementia is one of the major causes of disability and dependency 
among older people worldwide.

▪ Worldwide, around 47 million people have dementia, and there are 
9.9 million new cases every year.

▪ Prevalence 5-10% (>65y)

▪ Incidence 380/100000 per year



VASCULAR COGNITIVE IMPAIRMENT

▪ VCI includes an entire spectrum of cognitive
disorders, from mild cognitive impairment (MCI) to 
vascular dementia caused by: 

▪ vascular ischemic or hemorrhagic etiology and
vascular factors alone or in a combination with
neurodegeneration and Alzheimer’s disease (AD)

▪ VaD is the second most common cause of dementia
(after AD) and may be the most preventable and
treatable cause.

▪ Significant contributor to mixed dementia



Rundek, T., Tolea, M., Ariko, T. et al. Vascular Cognitive Impairment

(VCI). Neurotherapeutics 19, 68–88 (2022). 

https://doi.org/10.1007/s13311-021-01170-y



CLASSIFICATION VCI/VAD

▪ Direct consequence of a symptomatic stroke (overt CVD) – 65% of stroke patients, up to 
36% VaD – Post-Stroke Cognitive Impairment/Dementia – begins within 6months after
stroke

▪ Angular gyrus, medial and dorsal temporal lobe, anterior thalamus

▪ Non-stroke related VCI (covert CVD)

▪ Cerebrovascular disease, small vessel disease, Bingswanger’s disease



Jiménez-Ruiz A, et al. 2024

VCI begins within 6 months after stroke



VASCULAR PATHOLOGY OF VCI

1. Large vessel atheroembolic disease
▪ Multiple infarcts

▪ Single strategically placed infarcts

2. Small vessel disease (the biggest contributor)
▪ Multiple lacunar infarcts

▪ Ischemic white matter damage

▪ Dilated perivascular spaces

▪ Microinfarcts

▪ Microhemorrhages

3. Hemorrhage
▪ ICH, SAH

▪ Microbleeds

4. Hypoperfusion
▪ Hipocampal sclerosis

▪ Laminar cortical necrosis



▪ Brain reserve is the difference betweenthe degree of brain damage observed in an individual andthe 
clinical manifestation of that damage. 

▪ Brain resilienceis a combination of the capacity of the brain to counteractthe lifetime accumulation of 
damage and the compensatorymechanisms that can be used to mitigate the effectsof this damage



TYPES OF VASCULAR PATHOLOGIES
▪ Atherosclerosis

▪ Cardiac, atherosclerotic, and systemic emboli

▪ Arteriosclerosis

▪ Lipohyalinosis

▪ Cerebral amyloid angiopathy

▪ Vasculitis

▪ Venous collagenosis

▪ Arteriovenous fistulae

▪ Hereditary angiopathies (CADASIL)

▪ Berry aneurysms

▪ Misclellaneous vasculopathies (moyamoya disease)

▪ Cerebral venous thrombosis



PATHOPHYSIOLOGY
▪ Neurovascular unit function is damaged

(neurons, glia cells, perivascular i vascular
structures)

▪ Beta amyloid accumulation - powerful
vasoconstriction

▪ Lypohyalinosis

▪ Reactive astrocytosis and microglia activation –
perivascualar

▪ Cerebral amyloid angiopathy

▪ CADASIL 

▪ Vaskulopathies – temporal arteritis, polyarteritis
nodosa, lupus eritematodes, moya-moya



CEREBRAL AMYLOID ANGIOPATHY



EPIDEMIOLOGY POST-STROKE COGNITIVE
IMPAIRMENT / DEMENTIA
▪ Cognitive deficits are present in over 70% of stroke survivors, depending on stroke 

type, definition, and time point of assessment

▪ 1/3 develop dementia within 5 years after stroke

▪ PSCI most common in the first year (up to 60%)

▪ Prevalence after first year 38%

▪ About10% of patientshave dementia before the first stroke; 

▪ 10% develop newdementia soon after first stroke;

▪ > 1/3 patientshave dementia after recurrent stroke.

El Husseiniet al.2023. 



CLINICAL PICTURE OF DEMENTIA
▪ Cortical dementia

▪ Aphasia, agnosia, apraxia, amnesia

▪ Executive dysfunction

▪ Frontal (medial): executive
dysfunction, abulia, apathy, 

▪ Bilateral – akinetic mutism

▪ Parietal (left): aphasia, apraxia, agnosia

▪ Parietal (right): hemineglect
(anosognosia, asomatognosia), 
confusion, agitation, visuospacial and
constructional difficulty

▪ Temporal (medial): anterograde
amnesia

▪ Subcortical dementia
▪ Mental slowiness

▪ Procedural memory deficit

▪ Planning deficit

▪ Associated with:  

▪ Focal motor signs

▪ Gait disturbances (magnetic gait, gait
apraxia, Parkinsonian gait)

▪ Urinary problems (urgency, 
incontinence)

▪ Pseudobulbar palsy

▪ Emotional incontinence



CLINICAL PICTURE OF VCI
▪ Greater executive dysfunction

▪ Organization, planning, synthetisings, tarting
tasks in exact order

▪ Motor impairment / slowing

▪ Mild episodic memory impairment
▪ Absence of intrusions

▪ Intact cued recall

▪ Subcortical dementia

▪ Vascular parkinsonism (bradykinesia, gait
disturbance, frequent falls

▪ Hemiparesis, speech and chewing, 
swallowing difficulties

▪ Unsteadiness

▪ Urinary frequency, urgency, etc

▪ Depression, apathy, irritability desinhibition

▪ Inapropriate emotional outbursts

▪ Personality and mood changes



VAD VS AD



DIAGNOSTIC WORK-UP

▪ Medical history

▪ Neurological exam

▪ Laboratory (thyroid-stimulating hormone and vitamin B12/ folate)

▪ Neuroimaging

▪ Screening tests

▪ Neuropsychological evaluation

▪ Repeat if unclear

▪ 6-12  months



NEUROIMAGING
▪Neuroimaging is 

recommended for identifying : 
▪ the presence of cerebrovascular

disease, prevoius strokes

▪ Location and severity of CVD 
(determination of clinical
significance of the lesions



Kalaria RN (2016) Neuropathological diagnosis of

vascular cognitive impairment and vascular dementia

with implications for Alzheimer’s disease. Acta 



DIFFERENTIAL DIAGNOSIS

▪ Deliriumisa commoncomplication of stroke, 
occurring in ≈25% of admittedpatients, and 
should be differentiated from PSCI

▪ sleep disorders, including obstructive 
sleepapnea 

▪ sedating and anticholinergic medications;

▪ hearing and vision impairments. 
Poststroke depressionaffects 1/3 patients
in the first yearafter stroke. 



SCREENING SCALES 
MMSE, ; 
CDT, 
MOCA

 AD 4<HACHINSKI 
ISCHEMIC SCORE >7 VAD



NEUROPSYCHOLOGICAL EVALUATION



RISK FACTORS

▪ Age – older age

▪ Level of education (low) -1.8x more PSD 

▪ Physical inactivity

▪ Obesity

▪ Smoking

▪ Social isolation

▪ Poor diet

▪ Heavy or binge drinking of alcohol

▪ Arterial hypertension

▪ Diabetes mellitus

▪ Hyperlipidaemia

▪ Coronary disease

▪ Stroke / TIA

▪ Chronic renal disease

▪ Atrial fibrillation

▪ Peripheral artery disease

▪ Low cardiac output



https://www.njmemorycenter.com/post/stroke-related-cognitive-impairment



TREATMENT
▪ Donepezil / Rivastigmine – for PSCI / 

galantamine – Cholinesterase inhibitors

▪ Memantine /NMDA antagonist 

▪ No benefit in RCT

▪ Secondary stroke prevention

▪ Arterial hypertension

▪ Hyperlipidaemia

▪ Diabetes mellitus

▪ Atrial fibrillation

▪ Stop smoking, weight control, regular
physical activities



PREVENTION



STROKE IN WOMEN

www.world-stroke-academy.org 29



STROKE IN WOMEN

www.world-stroke-academy.org 30

Stroke is more 

likely to be the first 

manifestation of 

cardiovascular 

disease in women, 

whereas in men, 

coronary heart 

disease is more 

common



SEX/GENDER DIFFERENCES IN ACUTE STROKE

www.world-stroke-academy.org 31

a higher prevalence of lifetime risk of cerebrovascular 

diseases,dementia, and post-stroke functional 
outcomes







1/3 patients have significant cognitive

impairment early after ICH 

More frequent in: 

Women

Higher age 

With prior ICH

More severe initial neurological

deficit

Elevated systolic blood pressure



Women had more impairments in:  

1) Attention and executive functioning

2) Language

MMSE 

Higer sensitivity and lower specificity

for women





CONCLUSIONS

▪ Women are statistically more susceptible to cognitive impairment following a 
stroke compared to men. 

▪ Their longer life expectancy further heightens the risk of cognitive decline as they 
age. 

▪ Women often face attention and executive function challenges—skills essential for 
planning, organizing, and managing daily activities. 

▪ Understanding these cognitive difficulties is vital, as they can significantly affect a 
woman’s independence and overall quality of life. 

▪ Educating patients and caregivers about these risks can empower them to seek 
appropriate support and interventions.



THANK YOU
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