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What is Cognition?

• Cognition is the mental 
process of acquiring 
knowledge and 
understanding through 
thought, experience and 
the senses
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Cognitive Domains

• Memory is the ability to learn and recall new experiences

• Language is the ability to express thoughts through speech, and 
understand the speech of others

• Visuospatial ability involves navigation and recognizing faces and 
objects

• Executive function includes the ability to pay attention, organize, plan, 
solve problems and multitask

• Social cognition refers to the regulation of behavior, personality and 
social comportment



Functional Networks

• Cognitive domains are not easily localized to a single anatomic structure

• Rather, they rely on large-scale neural networks

• Roughly - grey matter nodes brain connected by white matter tracts

• A lesion in one or more parts of these networks can impair cognition



Cognitive Impairment

• Because a lesion in one or more of the components of a 
neural network can cause cognitive impairment, the 
differential diagnosis of cognitive impairment is broad

• Anything that can damage brain tissue can impair cognition

• Roughly, these causes are divided into neurodegenerative 
and non-degenerative classifications

• Cognitive impairment comes in two varieties:
• Mild cognitive impairment

• Dementia



Mild Cognitive Impairment

• The state between normal cognition and dementia

• A syndrome, not a diagnosis
• Has an underlying cause, which is the diagnosis

• The prevalence among older adults (> 70 years) is roughly ~15%

Normal 
Cognition

Normal 
Aging

Mild Cognitive 
Impairment

Dementia



Mild Cognitive Impairment 
– Diagnostic Criteria
• 1. A patient presents with a complaint about cognitive function

• Complaint can arise from the patient, a caregiver or physician

• 2. There is an objective deficit in cognition
• May or may not involve memory impairment: amnestic or non-amnestic types

• May involve one or more cognitive domain (single or multi)

• Deficit in cognition is NOT NORMAL FOR AGE

• 3. Decline from previous state – a change in performance

• 4. ‘Essentially normal’ functional activities
• Can live independently in the community (independent with IADLs)



Dementia- Diagnostic Criteria

• 1. A patient presents with a complaint about cognitive function

• 2. There is an objective deficit in cognition

• 3. Decline from previous state – a change in performance

• 4. The cognitive deficits interfere with independence in every day 
activities



• Alzheimer Disease

• Frontotemporal Dementia 

• Parkinsonian Dementias
• Dementia with Lewy bodies

• Parkinson disease dementia

• Atypical parkinsonian syndromes

• Less common:
• Huntington disease

Neurodegenerative Dementias



Nondegenerative Cognitive Impairment

• Vascular 
• Vascular Dementia
• CADASIL*

• Infectious
• Eg. HIV, syphilis 

• Toxic
• Alcoholic Dementia
• Heavy metals
• Posttraumatic Dementia

• Autoimmune / Inflammatory
• Multiple Sclerosis
• Collagen disorders and vasculitis
• Paraneoplastic Limbic Encephalitis

• Metabolic / Endocrine
• Eg. Hypothyroidism, B12 deficiency

• Neoplastic
• Brain tumors
• Metastases
• CNS lymphoma

• Depression

• Chronic traumatic encephalopathy

• Normal-Pressure Hydrocephalus

• Rapidly Progressive Dementias

*CADASIL = cerebral autodomal dominant arteriopathy with subcortical infacts and leukoencephalopathy





Vascular Cognitive Impairment

• ‘VCI’

• Cognitive impairment caused by or 
associated with vascular factors



Vascular Cognitive Impairment

• 2nd most common cause of dementia after Alzheimer disease (AD)

• May be the most preventable and treatable cause

• VCI contributes to mixed dementia
• Can accompany other neuropathologies like AD

• Two forms
• Post-stroke – immediate and direct consequence of symptomatic stroke

• Chronic small vessel ischemic change – detected with neuroimaging



Single Infarcts

‘Strategic locations'

• Left hemispheric language areas

• Thalamus

• Midbrain

• Medial temporal lobe

• Medial frontal lobe

• Affect networks sustaining language, 
attention or memory



Small Vessel Disease

• Chronic cerebral SVD stronger 
association with cognitive impairment

• Blood-brain barrier compromise
• Leakage of fluid and macromolecules

• Chronic white matter disease

• Cortical and subcortical microinfarcts

• Lacunar strokes

• Chronic cerebral hypoperfusion

• Hippocampal atrophy



Diagnosis of VCI
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Commonalities among diagnostic criteria:

• 1. Clinical or imaging evidence of 
cerebrovascular disease

• 2. Relationship between vascular disease 
cognitive problems
• Temporally

• Associated with burden subcortical vascular 
pathology

• Associated with clinical evidence of subcortical 
pathology
• Gait, urinary, personality, mood changes

• 3. No evidence of another cause
• Eg AD, other conditions 

Smith, Continuum 
April 2016 



VCI Etiologies



Cerebral Amyloid Angiopathy

• Amyloid beta – a protein that accumulates in 
neurons in Alzheimer disease

• accumulates in the walls of cerebral blood 
vessels
• This narrows cerebral blood vessels 

• Causes small strokes and cerebral hemorrhages

• Contributes to dementia

Courtesy of M Del Bigio

Radiopaedia



CADASIL

• Cerebral autosomal dominant arteriopathy with subcortical infarcts 
and leukoencephalopathy

• Autosomal dominant NOTCH3 gene mutation

• Migraine

• Lacunar strokes 

• Vascular cognitive impairment due to multiple lacunar infarcts and 
white matter hyperintensities

• No disease modifying treatment



Clinical Features of Vascular 
Cognitive Impairment



Vascular Dementia – Clinical Features

• ‘Frontal subcortical’ cognitive profile 
• executive dysfunction and slow processing speed

• Frontal release signs
• Frontal gait disorder
• Urinary incontinence
• Apathy, depression, emotional incontinence
• Focal neurological signs

• Asymmetric spasticity / hyperreflexia / Babinski sign

• Stepwise progression of dementia with intervening static periods
• Presence of vascular risk factors: 

• Diabetes mellitus, hypertension, smoking  - should increase suspicion 



• Helps distinguish VCI 
from AD

• Score of >7 indicates 
vascular involvement



90 year old man 
3 y worsening 

cognition & 
ambulation



Vascular Cognitive 
Impairment - Management

• Patient and caregiver support

• Cognitive rehabilitation (for 
post-stroke VCI)

• Cognitive enhancing medication

• Secondary stroke prevention



Personal and Caregiver Support

• Assessment of driving safety

• Safety in the home

• Financial and medical advanced planning

• Management of neuropsychiatric complications

• Palliative care as appropriate



Cognitive Enhancers

• = Cholinesterase inhibitors
• Donepezil

• Galantamine

• Rivastigmine

• Modest benefit in VCI – including in mixed VCI & AD

• Canadian Best Practice Recommendations for Stroke Care:
• Recommend cholinesterase inhibitor with intermediate level evidence



Secondary Prevention

• “Mechanism Mechanism Mechanism” – Simerpreet Bal
• Particularly in the ‘post-stroke’ VCI

• Control of risk factors may slow progression of small vessel disease
• ASA reasonable

• Statin – unclear evidence, use if hypercholesterolemia

• Blood pressure control 

• Lifestyle counselling
• Healthy living – mediterranean diet, exercise, social / mental stimulation
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