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Abst ract : Cerebrovascular  disease i s an impor tant  cause of cogni t i ve
impai rment  and dement ia i n the elder l y. However , there i s no accepted
neuropathological scheme for quantitating cerebrovascular disease in cognitive
disturbances. Further, there is incomplete agreement on clinical definitions of
vascular dementia. Despite these two deficiencies, many consistencies in the
clinical, imaging, epidemiological, and neuropathological aspects of cerebrovascular
disease and cognitive impairment have emerged. Summary points are:  (1) A
history of stroke, imaging evidence of stroke and neurological signs typical of stroke
are the best clinical indicators of cerebrovascular disease; (2) The more clinical
evidence for cerebrovascular disease implies greater cerebrovascular pathology;  (3)
AD is the most common accompaniment of cerebrovascular disease in dementia; (4)
AD pathology can never be ruled out on clinical or imaging grounds; and (5) The
more cerebrovascular pathology implies less AD pathology and vice versa for a
particular level of cognitive impairment.  

The purpose of the review “Dementia and Cerebrovascular Disease” that
appeared in Mayo Clinic Proceedings in February, 2006 was to highlight the
challenges, the areas where consensus is emerging and an operational
framework for clinicians. References can be found in the original article.
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CHALLENGES

There i s no agreed upon conceptual  f ramew ork  f or  pathol ogi cal
diagnosis of vascular dementia 

Criteria for the pathological diagnosis of cerebrovascular disease
sufficient to cause dementia have never been agreed upon, nor is there any
comprehensive scheme that has even been proposed. There is no conceptual
agreement on how to define a threshold for location and size of infarction
that equates with a pathological diagnosis of vascular dementia.  This
critical deficiency means that there is no consensus gold standard for the
pathological diagnosis.    

There are no clinical diagnostic criteria for vascular dementia that are
validated pathologically

The flaws in the neuropathological ‘gold standard’ has contributed to a
proliferation of definitions of vascular dementia. There is also a poor
correspondence between clinical and pathological diagnoses of vascular
dementia. The accuracy of the clinical diagnosis of VaD is low, particularly
with regard to sensitivity.  The different definitions contain common themes
but have many unique variations. Clinical trials, prevalence and incidence
studies and studies of risk factors are rendered incompatible with one
another because of the use of different diagnostic criteria across studies.  

POINTS OF AGREEMENT

Clinical Features

There is a greatly increased rate of dementia following a stroke

Over the first year of a stroke, there is a greatly increased rate of
dementia. 

There is no cognitive profile that is specific or diagnostic of pure cerebrovascular
pathology

There are some group di f ferences betw een pat ients w i th cl inical ly
diagnosed VaD versus AD, such as a greater likelihood of attentional and
executive defici ts and a low er l ikel ihood of anterograde amnesia.  The
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cognitive deficits that occur w ith cerebrovascular disease are simply too
heterogeneous to be characterized by one pattern of cognitive deficits. 

Cerebrovascular disease that causes cognitive impairment need not produce focal
neurological signs

Focal  neurological  signs such as hemiparesis, hemisensory loss or
hemianopia are not  suf f i ci ent l y  speci f i c or  sensi t i ve to d i agnose a
cerebrovascular cause for  a cogni t ive disorder. There are many brain
locations where cognition can be compromised that do not result in the
more typical kinds of neurological signs.  

AlzheimerÕs disease can never be ruled out on clinical grounds 

No clinical feature of cerebrovascular disease can rule out AD. There is no
biomarker for AD that has sufficient specificity to enable a clinician to rule
out the disorder clinically. This caveat also applies to imaging evidence as
well. 

Therapies for AD may be nearly as effective in clinically defined VaD 

Several studies with cholinesterase inhibitors and memantine have been
carried out in patients with VaD. The results have been modest.  No drug
has gained regulatory approval specifically for VaD.  

Epidemiology

Dementia with cerebrovascular disease increases with advancing age  

A l l  population-based epidemiological investigations have shown that
VaD increases with advancing age. By whatever criteria are being used to
define key vascular features, those features become proportionately more
common with advancing age. 

The prognosis of dementia with cerebrovascular disease is worse than AD

Patients dementia and with cerebrovascular disease have worse survival
compared to those w ithout any evidence of cerebrovascular disease. The
higher the grade of cerebrovascular disease burden, the worse the survival. 
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Cardiovascular risk factors are associated with dementia 

There are many common r isk factors for both VaD and A D. From a
clinical perspective, many cardiovascular risk factors are modifiable. For
example, several large prospective studies of hypertension have shown that
treatment of hypertension reduces the rate of incident dementia.  

Imaging

There is no neuroimaging profile that is diagnostic of pure cerebrovascular
pathology in a patient with dementia 

There is no simple way to describe burden of infarction as it relates to
dementia. On the other hand, if a clinician observes infarcts on imaging,
especially ones larger than lacunes, there is incontrovertible evidence for
cerebrovascular disease.   

Silent infarcts as documented by MR imaging are associated with cognitive
impairment

Several population-based studies that included imaging in their subject
evaluation protocols have found a remarkably high rate of ÔsilentÕ infarcts
on imaging.  The presence of silent infarcts on imaging was associated with
greater cognitive decline compared to those w ith no silent infarcts. Silent
infarcts were also associated with a greater risk for subsequent dementia.  

White Matter Hyperintensities (WMH) are associated with cognitive impairment 

WMH, sometimes referred to as leukoariosis, are often seen on MR scans
in elderly individuals. WMH represent areas of demyelination, enlarged
perivascular spaces and occasionally infarctions.. WMH are common in the
elderly and increase in abundance with advancing age. WMH are associated
with a greater risk for cognitive decline. WMH should not be considered
equivalent to infarcts, however.
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Pathology

Cerebrovascular pathology modulates the clinical expression of AD pathology   

If cerebrovascular pathology is present, i t takes less AD pathology to
produce the same degree of dementia. The presence of cerebrovascular
pathology in dementia patients with concomitant AD will tend to produce a
more severe dementia. 

There are some locations where cognitive deficits following stroke are highly
predictable: caudate, thalamus, hippocampus, dominant perisylvian (aphasia),
nondominant posterior perisylvian 

Based on clinical experience, moderate-sized infarcts (that are larger than
lacunar  infarcts) in the caudate, thalamus, hippocampus, dominant
perisylvian (aphasia), or nondominant posterior perisylvian  invariably
produce stroke syndromes with obvious cognitive dysfunction.

SIGNIFICANCE FOR CLINICAL PRACTICE

AD and cerebrovascular disease must be considered together clinically,
epidemiological ly and neuropathological ly. Cerebrovascular disease is
heterogeneous clinically. It can involve any cerebral region, produce any
pattern of cogni tive defici ts and evolve in complex w ays. A midst this
heterogeneity, however, are 3 features Ð imaging, history of stroke and
neurological signs Ð that have reasonable specificity for cerebrovascular
disease.  Future research needs to identi fy markers for VaD that have
greater sensitivity.
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