Vascular Dementia:
The Beginning of a New Era
Our concepts of vascular dementia (VaD) have been evolving rapidly during the past decade,
and have broadened beyond the traditional understanding of VaD as being only a multiinfarct dementia (MID). It is now recognized that there are a broad range of cerebrovascular
syndromes that can produce VaD, including strategic infarcts, subcortical VaD, and amyloid
angiopathy. There has been emerging interest in the state of vascular cognitive impairment
not dementia (vascular CIND) where it may be possible to intercede in treating vascular risk
factors and stroke mechanisms before dementia becomes fully manifest. Indeed, there is
evidence that treating vascular risk factors in asymptomatic individuals can lower the risk of
developing dementia. Finally, the acetylcholinesterase inhibitors are emerging as a treatment
option for the symptoms of VaD, with clinical trial evidence showing benefits on cognition,
behaviour and functional disability.
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Epidemiology
In the Canadian Study of Health
and Aging (CSHA), vascular
dementia (VaD) was described as
the second most common cause of
dementia, affecting 1.5% of the
population older than 65 years.1 In
a subsequent study, known as A
Canadian Cohort Study of Cognitive Impairment and Related
Dementias (ACCORD), 8.7% of
individuals referred to dementia
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clinics in Canada were diagnosed
as having VaD.2 In addition to the
patients who are clearly demented
as a result of cerebrovascular disease, there also are those who
have vascular cognitive impairment (VCI) without dementia.
This group makes up a further
2.6% of the population in the
CSHA,3 and accounts for about
18% of those in the ACCORD
study considered cognitively impaired but not demented.2
The risk of VaD increases with
age—though less steeply than in
Alzheimer’s disease (AD)—and
generally is found to be more
prevalent in men than women.4
The prevalence of dementia following a stroke is roughly 25%.5
The magnitude of the burden of
cerebrovascular disease and its
impact on cognitive function represents a huge challenge in an
aging society.
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Classification and
Clinical Features
The definitions of VaD have been
changing over the past few years.
In VaD caused by cerebrovascular
disease, early descriptions centered on multiple cortical and subcortical infarcts. In this type of
VaD, the onset and worsening of
the cognitive state is linked temporally to an episode of stroke or a
transient ischemic attack (TIA).
Current definitions of VaD describe it as a heterogenous disorder,
as symptoms and signs are related
to the cortical or subcortical area
injured by the stroke. The pattern
of deterioration usually is stepwise, and there are obvious focal
neurologic deficits related to previous strokes.
The Hachinski Ischemic Score
was developed to help differentiate between VaD and AD (see
Table 1).6 A scale is used in which

various features considered characteristic of VaD are assigned a
value of 1 or 2. A score over 7 is
diagnostic of VaD/multi-infarct
dementia (MID), a score between
4 and 7 is diagnostic of mixed
dementia and a score less than 4 is
diagnostic of AD or other nonvascular causes of dementia.
Figure 1 presents examples of
vascular disorders that are associated with both VCI and VaD:
MID. The concept of MID
(Figure 1A) has gradually been
expanded to include dementia
associated with a larger variety of
cerebrovascular disorders.
Subcortical VaD includes the
terms Binswanger’s disease and
“état lacunaire,” and is primarily
characterized by an insidious onset in over 50% of patients, rarely
with a clear stepwise progression.
While having focal neurologic
features on examination (e.g., subtle unilateral or bilateral weakness,
Babinski signs, sensory deficits,
dysarthria), patients often will not
have a clear history of a TIA or
stroke. Patients also may have an
atypical gait (e.g., “marche-apetit-pas”), resulting from frontalsubcortical damage. Cognitively,
there is prominent frontal dysfunction with difficulty in executive
functions, including planning, sequencing and organization. The
memory impairment in VCI and
VaD often is mild, especially compared to AD, with more impaired
retrieval and better preserved
recognition memory. Computed
tomography (CT) scans and, more
effectively, magnetic resonance
imaging (MRI) show extensive
ischemic lesions and lacunar infarcts in the deep and superficial
white matter and grey matter bilaterally (Figure 1B) .

Strategic infarcts are an increasingly recognized and important category of VCI and VaD.
While in other types of VaD it is
estimated that patients need a
cumulative volumetric damage to
100 cubic centimetres of brain to
produce dementia, in strategic
infarct dementia, the required volume may be only one tenth that
amount.7 Examples of strategic
lesions include thalamic, hippocampal and dominant angular
gyrus lesions (Figure 1C). The
clinical cognitive impairment
depends entirely on the location of
the strategic lesions. In the example of bilateral thalamic infarcts,
there may be a dense amnestic syndrome associated with bilateral
upgaze palsies. A severe dominant
angular gyrus lesion can produce
the classic Gerstmann’s syndrome
of right-left disorientation, finger
agnosia, dyscalculia and agraphia.
It is important to recognize the
phenotype of the single strategicarea lesion, to facilitate early diagnosis and treatment.
Global cortical hypoperfusion
post cardiac arrest is another subtype of VaD (Figure 1D).
Hemorrhagic disorders (Figure 1E) also are subtypes of VaD
(e.g., cerebral amyloid angiopathy, or following subarachnoid
hemorrhage).
CADASIL. There also are rare
hereditary causes of multiple
strokes leading to dementia. The
recently described entity of
Cerebral Autosomal Dominant
Arteriopathy with Subcortical Infarcts and Leukoencephalopathy
(CADASIL) is becoming increasingly recognized as a cause of
otherwise unexplained subcortical
VaD in young and middle-aged
patients (Figure 1F).

Table 1

Hachinski Ischemic Score*
Feature

Point Value

Abrupt onset
Stepwise deterioration
Fluctuating course
Nocturnal confusion
Relative preservation of
personality
Depression
Somatic complaints
Emotional incontinence
History or presence of
hypertension
History of stroke
Evidence of associated
atherosclerosis
Focal neurologic symptoms
Focal neurologic signs

2
1
2
1
1
1
1
1
1
2
1
2
2

* A score of >7 is suggestive of VaD; a score
of <4 is suggestive of AD or another nonvascular dementia; a score of 4-7 suggests
mixed dementia.
Adapted from: Rosen WG, et al. Ann Neurol
1980; 7:486-8.

It is worth emphasizing that any
of the above subtypes of VCI/VaD
can coexist with AD, producing a
mixed dementia. Mixed dementia
of this type has been reported to
account for 18.7% of all dementias
diagnosed in the ACCORD study.2

Diagnostic Criteria
There are three sets of diagnostic
criteria currently being used in
research settings for VaD: 1) the
fourth revision of the Diagnostic
and Statistical Manual of Mental
Disorders (DSM-IV); 2) the tenth
revision of the International Statistical Classification of Diseases
and Related Health Problems
(ICD-10); and 3) the NINDSAIREN criteria (NINDS = National Institute of Neurological Disorders and Stroke; AIREN = Association Internationale pour la
Recherche et l’Enseignement en
Neurosciences).8-10 Although they
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Figure 1

Types of VaD

A) Multiple infarcts (MID)

D) Hypoperfusion

are not applied rigorously in clinical practice, it is worth considering
some of the points of diagnostic
emphasis (Table 2). The NINDSAIREN criteria, which are the most
widely used in recent clinical trials,
require a temporal relationship
with the onset of dementia occurring within three months of a recognized clinical stroke. They also
specify that there be neuroimaging
confirmation of ischemic lesions to
make the diagnosis.

Treatment
The fundamental approach to the
treatment of VCI and VaD is centered on the prevention of further
ischemic cerebrovascular disease.
More recently, however, evidence
has emerged supporting the use of
acetylcholinesterase inhibitors in
the treatment of VaD.
Vascular risk factors:
a) Hypertension. Hypertension
has long been known to be a risk

B) Subcortical

E) Hemorrhagic

factor for stroke and VaD, however
the effects of treating hypertension
on preventing dementia have been
elucidated only more recently. The
Systolic Hypertension in Europe
(Syst-Eur) trial investigated the
effects of treatment of systolic
hypertension in mid-life.11 This
double-blind, placebo-controlled,
randomized controlled trial (RCT)
compared the ability of nitrendipine, +/- enalapril and +/- hydrochlorothiazide, with that of placebo
to control systolic blood pressure to
below 150 mmHg. Results demonstrated a 55% reduction in the
incidence of dementia (95% CI,
24%-73%) and a 42% reduction in
stroke (95% CI, 17%-60%) with
active treatment.12 There also were
fewer cases of VaD and AD in the
active treatment group.
In a recent article analyzing all
the studies of the effects of treating
hypertension on VCI,13 the authors
concluded that decreasing hyper-
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C) Single strategic infarct

F) CADASIL

tension in the elderly is safe and
effective in reducing morbidity and
mortality. Angiotensin-converting
enzyme (ACE) inhibitors and calcium channel blockers (especially
nicardipine and nitrendipine) have
the best supportive evidence with
respect to preventing VCI associated with hypertension. There is less
evidence to support the use of
diuretics and beta-blockers in this
regard.
b) Diabetes mellitus. The
association between diabetes
mellitus and stroke also is well
known, with recent recognition
of an association between diabetes and incident cognitive
impairment. A recent Cochrane
review14 concluded that there was
upwards of a two-fold increase in
the risk of cognitive impairment
in diabetics compared to the general population. Although the
evidence remains uncertain with
respect to diabetes treatment

Table 2

Diagnostic Criteria for Probable VaD
Ischemic stroke and
hemorrhagic stroke
Stepwise deterioration
required
Unequal distribution of
cognitive defects
Focal neurologic signs

Focal neurologic symptoms
Etiologic relation of stroke
to the disturbance in
cognition
Temporal relation between
stroke and dementia
onset
Structural neuroimaging
required

DSM-IV

ICD-10

NINDS-AIREN

Yes

Yes

Yes

Yes

No

No

Yes

Yes (or temporal relationship
between stroke and dementia)
No

Yes (or radiographic
evidence of significant
cerebrovascular disease)
Yes
Yes

Yes

Yes

No
Yes

No
Yes

No

No

Yes

Yes (or clinical evidence
of significant cerebrovascular
disease)

No

Yes: multiple large vessel
strokes or multiple lacunes or
extensive white-matter lesions
or a single, strategically placed
lesion

reducing the incidence of dementia, there is evidence that treating
hyperglycemia has a positive
effect on cognitive function, at
least in the short term.15,16 This
adds to the clear benefits of treating blood sugars tenaciously to
prevent the spectrum of diabetic
complications.
c) Stroke. The use of 3hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA) reductase
inhibitors (i.e., statins) has emerged as a common practice in the
secondary prevention of stroke.
There have been two recent metaanalyses evaluating the effect of
statins primarily on the risk of
stroke in patients with coronary
artery disease.17,18 These analyses
showed a reduction in stroke rate
of approximately 25% to 30%
using pooled data.
The recently published Heart
Protection Study19 investigated the
effects of simvastatin on vascular
outcomes, including stroke, myocardial infarction (MI) and death. In
this double-blind RCT, 20,536 pat-

ients were allocated to receive simvastatin or placebo. The risks of
stroke, MI and death all were significantly decreased in the active
treatment group, however there was
no significant benefit of simvastatin
on five-year cognitive outcomes.
d) Homocysteine. Homocysteine is a recently identified risk
factor for cerebrovascular disease
and dementia. It is known from
previous studies that there is an
independent linear relationship
between the risk of TIA, stroke and
increasing homocysteine levels.20
The treatment for lowering plasma
homocysteine levels is felt to be
well tolerated: daily supplementation with vitamin B6 (25 mg), vitamin B12 (250 mg to 500 mg) and
folic acid (2 mg to 3 mg). While
there have been no studies to date
looking specifically at the outcomes of lowering homocysteine
levels in VCI or VaD, there are currently ongoing studies looking at
the role of homocysteine in both
reducing the risk of stroke and as a
treatment for AD.

Treatment with antiplatelet
agents. There has only been a single RCT evaluating the effects of
antiplatelet agents in dementia.21
In this three-year, single-blind
study, 70 patients with MID were
randomized to either treatment
with acetylsalicylic acid (ASA)
325 mg or an untreated control
group. There were significant
improvements in cerebral perfusion values and cognitive performance scores for the patients
treated with ASA compared to the
untreated patients. This study has
not been replicated and there have
been no studies on the role of
other antiplatelet agents (e.g., ticlopidine, clopidogrel, dipyradimole/ASA combinations) or warfarin in VCI or VaD.
Symptomatic treatment for
VaD. The recognition of cholinergic deficits in VaD and VCI
has led to the recent treatment trials with acetylcholinesterase inhibitors. In one double-blind,
placebo-controlled study, donepezil was investigated for safety and
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trying to prevent ongoing or increasing ischemic injury. The use
of acetylcholinesterase inhibitors
in the symptomatic treatment of
VaD is emerging as a treatment
intervention supported by level I
evidence from recent RCTs.

efficacy in probable VaD, as defined by the NINDS-AIREN criteria.22 There was benefit in the
5 mg and 10 mg donepezil groups
compared to placebo on the Clinician’s Interview-based Impression of Change (CIBIC-plus; a
global assessment measure) and
on the cognitive subscale of the
Alzheimer’s Disease Assessment
Scale (ADAS-Cog; a psychometric assessment).
Galantamine also has been
evaluated in a double-blind RCT
that included probable VaD and
mixed AD-VaD.23 The group treated with galantamine did significantly better at six months than

the placebo group on the CIBICplus and the ADAS-Cog.
There have been no published
RCTs evaluating the efficacy of
rivastigmine in VaD or mixed
AD-VaD.

VCI and VaD are a heterogenous
group of disorders that are becoming better understood with the advent of better diagnostic criteria
and neuroimaging. The phenotypic identification of subtypes of
VCI and VaD may allow more targeted therapy in the future. At present, diligent control of vascular
risk factors clearly is important in

Acknowledgements
The authors gratefully acknowledge Dr. Doug Graeb and Professor Philip Scheltens for contributing the CTs and MRIs used
in Figure 1. The capable assistance of Mr. Jacob Grand in the
development of this manuscript
also is acknowledged with
appreciation.

References:
1. Lindsay J, Hebert R, Rockwood K. The
CSHA: risk factors for vascular dementia. Stroke 1997; 28:526-30.
2. Feldman H, Levy AR, Hsiung GY, et al.
A Canadian Cohort Study of Cognitive
Impairment and Related Dementias
(ACCORD): Study methods and baseline results. Neuroepidemiology 2003;
22(5):265-74.
3. Rockwood K, Wentzel C, Hachinski V,
et al. Prevalence and outcomes of
vascular cognitive impairment: vascular cognitive impairment investigators
of the CSHA. Neurology 2000;
54(2):447-51.
4. Hebert R, Lindsay J, Verreault R, et al.
Vascular dementia: incidence and risk
factors in the CSHA. Stroke 2000;
31(7):1487-93.
5. Qiu C, Skoog I, Fratiglioni L. Occurrence and determinants of vascular
cognitive impairment. In: Erkinjuntti T,
Gauthier S (eds.). Vascular Cognitive
Impairment. Martin Dunitz, London,
2003, pp. 61-83.
6. Rosen WG, Terry RD, Fuld PA, et al.
Pathological verification of ischemic
score in differentiation of dementias.
Ann Neurol 1980; 7:486-8.
7. Feldman H. Treatment of vascular cognitive impairment/vascular dementia.
In: Ancill RJ, Holliday SG, Mithani AH
(eds.). Therapeutics in Geriatric
Neuropsychology. John Wiley & Sons
Ltd., Chichester, 1997, pp. 13-30.
8. American Psychiatric Association
(APA). Diagnostic and Statistical
Manual of Mental Disorders. APA,
Washington DC, 1994.
9. World Health Organization (WHO). ICD10: International statistical classification

of diseases and related health problems.
Based on recommendations of the 10th
Revision Conference, 1989 and adopted
by the 43rd World Health Assembly,
1992-1994. WHO, Geneva, 1992.
10. Roman GC, Tatemichi TK, Erkinjuntti
T, et al. Vascular dementia: diagnostic
criteria for research studies. Report of
the NINDS-AIREN International Workshop. Neurology 1993; 43:250-60.
11. Forette F, Seux ML, Staessen JA, et al.
The prevention of dementia with antihypertensive treatment: new evidence
from the Syst-Eur study. Arch Int Med
2002; 162(18):2046-52.
12. Staessen JA, Fagard R, Thijs L, et al.
Randomised double-blind comparison
of placebo and active treatment for
older patients with isolated systolic
hypertension. The Systolic Hypertension in Europe (Syst-Eur) Trial Investigators. Lancet 1997; 350:757-64.
13. Amenta F, Mignini F, Rabbia F, et al.
Protective effect of anti-hypertensive
treatment on cognitive function in
essential hypertension: analysis of published clinical data. J Neurol Sci 2002;
203-204:147-51.
14. Areosa SA, Grimley EV. Effect of the
treatment of Type II diabetes mellitus
on the development of cognitive
impairment and dementia. Cochrane
Database Syst Rev 2002;
(4):CD003804.
15. Naor M, Steingruber HJ, Westhoff K, et
al. Cognitive function in elderly noninsulin-dependent diabetic patients before and after inpatient treatment for
metabolic control. J Diabetes Complications 1997; 11(1):40-6.
16. Meneilly GS, Cheung E, Tessier D, et
al. The effect of improved glycemic

control on cognitive functions in the
elderly patient with diabetes. J
Gerontol 1993; 48:M117-21.
17. Bucher HC, Griffith LE, Guyatt GH.
Effect of HMG-CoA reductase
inhibitors on stroke. A meta-analysis of
randomized, controlled trials. Ann
Intern Med 1998; 128(2):89-95.
18. Blauw GJ, Lagaay AM, Smelt AH, et al.
Stroke, statins, and cholesterol. A metaanalysis of randomized, placebocontrolled, double-blind trials with
HMG-CoA reductase inhibitors. Stroke
1997; 28(5):946-50.
19. Heart Protection Study Collaborative
Group. MRC/BHF Heart Protection
Study of antioxidant vitamin supplementation in 20,536 high-risk individuals: a randomised placebo-controlled
trial. Lancet 2002; 360:23-33.
20. Boushey CJ, Beresford SA, Omenn GS,
et al. A quantitative assessment of plasma homocysteine as a risk factor for
vascular disease: Probable benefits of
increasing folic acid intakes. JAMA
1995; 274(13):1049-57.
21. Meyer JS, Rogers RL, McClintic K, et
al. Randomized clinical trial of daily
aspirin therapy in multi-infarct dementia. A pilot study. JAGS 1989;
37(6):549-55.
22. Pratt RD, Perdomo CA. Donepeziltreated patients with probable vascular dementia demonstrate cognitive
benefits. Ann NY Acad Sci 2002;
977:513-22.
23. Erkinjuntti T, Kurz A, Gauthier SG, et
al. Efficacy of galantmine in probable
vascular dementia and Alzheimer’s disease combined with cerebrovascular
disease: a randomised trial. Lancet
2002; 359:1283-90.

Conclusions

8 • The Canadian Alzheimer Disease Review • September 2003

