This review is the first of a two-part series focus-
ing on the comparability of eight clinical criteria
used for the diagnosis of vascular dementia: the
Hachinski Ischemic Scale; the Ischemic Scale of
Rosen; the criteria proposed by the Diagnostic and
Statistical Manual of Mental Disorder-Third Edi-
tion (DSM-III), DSM-III-R, DSM-1V; Interna-
tional Classification of Diseases, 10th Revision
(ICD-10); State of California Alzheimer’s Disease
Diagnostic and Treatment Centers (ADDTC);
and the National Institute of Neurological Disor-
ders and Stroke-Association Internationale pour la
Recherche et I’'Enseignement en Neurosciences
(NINDS-AIREN). The authors discuss the critical
issues related to the definition of the cognitive
syndromes as well as the vascular causes and as-
sociated heterogeneity of symptomatology across
these criteria.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2008; 20:150-161)
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Vascular dementia is the second leading cause of de-
mentia after Alzheimer’s disease’ and remains a
diagnostic challenge in clinical settings all over the
world.? As a clinical syndrome, vascular dementia re-
lates to different vascular mechanisms and changes in
the brain and has different causes and clinical manifes-
tations.”> Vascular dementia is not limited to multi-
infarct dementia, as was initially proposed by Hachinski
in 1974.* The pathophysiology of vascular dementia in-
deed incorporates interactions between vascular etiolo-
gies such as cerebrovascular diseases and vascular risk
factors; changes in the brain such as infarcts, white mat-
ter lesions, and atrophy; host factors such as age, edu-
cation, and sex; and cognition factors such as impair-
ments in executive functions and psychomotor speed.””
Therefore, critical issues related to the classification and
diagnosis of vascular dementia include the definition of
the cognitive syndrome (i.e., the type, extent and com-
bination of cognitive impairments) as well as the vas-
cular causes and brain changes.

There is now an increasing effort in clinical neurosci-
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ences to detect prodromal symptoms of various demen-
tia illnesses,® including that of vascular dementia.”'’
Early diagnosis is certainly of great importance because
nootropic drugs are now available for treatment of mild
to moderate dementia."’ Two well-recognized clinical
criteria sets for the diagnosis of Alzheimer’s disease—
the National Institute of Neurological and Communi-
cative Diseases and Stroke/Alzheimer’s Disease and Re-
lated Disorders Association (NINCDS-ADRDA)'* and
the criteria of the Diagnostic and Statistical Manual of
Mental Disorders-Fourth Edition—are currently used
and reach sensitivity rates of nearly 90%.'*" This rela-
tive diagnostic success with Alzheimer’s disease has al-
lowed the development of criteria for the diagnosis of
mild cognitive impairment of the amnestic type, which
is believed to be a prodromal phase of Alzheimer’s dis-
ease.®'® On the other hand, at least eight different clinical
diagnostic criteria sets for vascular dementia or multi-
infarct dementia have been used in clinical and research
settings: the original Hachinski Ischemic Scale'” and its
modified version, the Ischemic Scale of Rosen;® the cri-
teria proposed by the DSM-III, DSM-III-R, and DSM-1V;
the International Classification of Diseases, 10th Revi-
sion (ICD-10); the State of California Alzheimer’s Dis-
ease Diagnostic and Treatment Centers (ADDTC);'” and
by the National Institute of Neurological Disorders and
Stroke-Association Internationale pour la Recherche et
I'Enseignement en Neurosciences (NINDS-AIREN).?
Before developing criteria for the preclinical phase of
vascular dementia, the validity of the current clinical
diagnostic criteria for vascular dementia should be as-
sessed and ascertained. Therefore the current qualitative
review aims at describing and comparing the above-
mentioned criteria according to their respective defini-
tion of the cognitive syndrome and their description of
the vascular causes necessary for the diagnosis of vas-
cular dementia. The ultimate goal is thus to present criti-
cal issues related to the diagnosis of vascular dementia.
The present article is the first part of a systematic review
containing two parts. Part 2°! examines the differential
sensitivity and specificity rates of the eight diagnostic
criteria and makes suggestions to improve the current
criteria for vascular dementia.

Description of the Different Clinical Criteria and Their
Deficit Requirements

The different clinical criteria used to diagnose vascular
dementia or multi-infarct dementia are detailed and
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compared in Table 1 and Table 2. Table 1 presents the
cognitive syndrome, vascular causes and their relation-
ships for each set of criteria for vascular dementia,
whereas Table 2 presents the additional features men-
tioned in these criteria.

The Ischemic Scales  The Hachinski Ischemic Scale'” and
the Ischemic Scale of Rosen (IS-R)'® assign a 1 or 2 point
value to each medical feature, and the final summation
of these points results in an Ischemic Score. In patients
with dementia, a Hachinski Ischemic Scale score =4
(IS-R =2) suggests a diagnosis of Alzheimer’s disease,
whereas a Hachinski Ischemic Scale score =7 (IS-R=4-
10) suggests a diagnosis of multi-infarct dementia. An
intermediate Hachinski Ischemic Scale score of 5-6 sug-
gests a diagnosis of mixed dementia. However, these
scales do not include any definition of the cognitive syn-
drome associated with the diagnosis of multi-infarct de-
mentia. They also do not mention any specific location
for the vascular lesions required in order to meet the
criteria of multi-infarct dementia.

The DSM Criteria  The different sets of DSM criteria—
DSM-III, DSM-III-R, and DSM-IV—require memory im-
pairment and other cognitive deficits in various cogni-
tive domains to reach a diagnosis of vascular dementia.
These deficits must be “sufficiently severe to cause im-
pairment in occupational or social functioning” and rep-
resent a “decline from a previous higher level of func-
tioning.” The principal difference between the various
DSM sets of criteria concerns the requirements for mem-
ory impairment. The DSM-III and DSM-IV criteria re-
quire alterations either in anterograde or retrograde
memory, whereas the DSM-III-R criteria require impair-
ments in both systems of memory. Another difference
between these three sets of criteria concerns their re-
quirement for vascular disease. The DSM-III and DSM-
III-R require focal neurological signs/symptoms and
evidence from history or physical examination of sig-
nificant cerebrovascular diseases judged to be etiologi-
cally related to the disturbances. The DSM-IV requires
either focal neurological signs/symptoms or significant
cerebrovascular diseases, such as multiple infarcts in the
cortex and subcortical white matter, that are judged to
be etiologically related to the disturbances. Moreover,
the DSM-III and DSM-III-R criteria require an abrupt
onset and a stepwise deteriorating course with “patchy”
distribution of cognitive deficits, although according to
the DSM-1IV, the onset can also be insidious and followed
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by a gradual decline. However, none of the DSM criteria
mention the mandatory vascular brain lesions or an un-
derlying vascular explanatory mechanism, clearly char-
acterizing vascular dementia.

The ICD-10  The ICD-10 criteria define dementia as a
progressive and unequal impairment of multiple higher
cortical functions including memory impairment, dete-
riorations in general processing of information, and
judgment and thinking (such as planning or organiz-
ing), but with preserved awareness. Deterioration from
a previously higher level of performance should be es-
tablished for a confident clinical diagnosis, and memory
impairment should clearly be present for at least 6
months. Noncognitive features, such as deterioration in
emotional control, social behavior, and motivation, may
also accompany dementia. The ICD-10 criteria for vas-
cular dementia require the presence of focal neurologi-
cal signs and symptoms and evidence from history,
examination, or tests of significant cerebrovascular dis-
eases, which may reasonably be judged to be etiologi-
cally related to the dementia. The onset of dementia can
either be abrupt, with a stepwise deterioration, or more
gradual, and there must be an unequal distribution of
cognitive deficits. These criteria also mention the exis-
tence of six subtypes of vascular dementia: acute onset,
multi-infarct, subcortical, mixed cortical and subcorti-
cal, other, and unspecified dementias. Confirmation of
the vascular etiology can be provided by CT, positron
emission tomography (PET), MRI, or ultimately by
neuropathological examination. Therefore, like the
DSM criteria, the ICD-10 criteria have not detailed the
mandatory vascular lesions that should be found using
the brain imaging techniques.

The ADDTC Criterian  The State of California Alzhei-
mer’s Disease Diagnostic and Treatment Centers
(ADDTC) criteria were initially designed specifically to
diagnose ischemic vascular dementia."” These criteria
do not prioritize memory deficits over impairments of
other cognitive functions. Instead, the authors of these
criteria define dementia as “a deterioration from a
known or estimated prior level of intellectual function
sufficient to interfere broadly with the patient’s custom-
ary affairs of life, which is not isolated to a single narrow
category of intellectual performance, and which is in-
dependent of level of consciousness.”'” Furthermore, for
a diagnosis of probable vascular dementia, the ADDTC
criteria require evidence of two or more ischemic strokes

154 http://neuro.psychiatryonline.org

(at least one infarct outside the cerebellum) by history,
neurological signs, and /or neuroimaging studies (CT or
T1-weighted MRI). In the case of a single stroke, a tem-
poral relationship between the stroke and onset of de-
mentia should be clearly documented, though the time
interval between the two events is not specified. A di-
agnosis of possible vascular dementia is made when
there is no clear temporal relationship between the sin-
gle stroke and the onset of dementia or in individuals
with clinical and neuroimaging evidence for Binswan-
ger’s disease. To meet the ADDTC criteria for definite
vascular dementia, a histopathologic examination of the
brain is required with pathological confirmation of mul-
tiple infarcts, with at least one infarct being outside the
cerebellum. The criteria provide lists of features sup-
porting the diagnosis of vascular dementia as well as
features casting doubt on a diagnosis of probable ische-
mic vascular dementia (Table 2). Finally, the ADDTC cri-
teria allow for a diagnosis of mixed dementia, applied
when one or more systemic or brain disorder (thought
to be causally related to the dementia) is present. The
diagnosis of mixed dementia may thus include ischemic
vascular dementia with Alzheimer’s disease.

The NINDS-AIREN Criteria  The National Institute of
Neurological Disorders and Stroke-Association Inter-
nationale pour la Recherche et 'Enseignement en Neu-
rosciences (NINDS-AIREN) research criteria define de-
mentia as a “cognitive decline from a previously higher
level of functioning and manifested by impairment of
memory and of two or more cognitive domains. The
deficits should be severe enough to interfere with activ-
ities of daily living, and should not be due to physical
effects of stroke alone.”?’ Cerebrovascular disease is de-
fined by the presence of focal neurological signs and evi-
dence of relevant cerebrovascular diseases revealed by
brain imaging. A relationship between dementia and ce-
rebrovascular diseases is inferred by the onset of de-
mentia within 3 months following a recognized stroke,
or by an abrupt deterioration in cognitive functions, or
a fluctuating, stepwise progression of cognitive deficits.
No rationale has been provided to justify the choice of
a 3-month interval between cerebrovascular diseases
and the onset of dementia. The criteria also include lists
of features consistent with the diagnosis, as well as fea-
tures making the diagnosis uncertain or unlikely (Table
2). In addition, different levels of certainty for the di-
agnosis are defined. To meet the NINDS-AIREN criteria
for probable vascular dementia, there must be a clear tem-
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poral relationship between the onset of dementia and
cerebrovascular diseases and confirmation of cerebro-
vascular diseases by cerebral imaging. The NINDS-
AIREN criteria for possible vascular dementia include
cases with no brain imaging data, or no clear temporal
relationship between dementia and cerebrovascular dis-
eases, or with an atypical course of dementia. Histo-
pathological evidence of cerebrovascular diseases must
be obtained at autopsy in the absence of any other neu-
ropathological markers such as neurofibrillary tangles,
neuritic plaques, or Lewy bodies to meet the NINDS-
AIREN criteria for definite vascular dementia. The
NINDS-AIREN criteria provide a list of potential loca-
tions for the vascular lesions in order to meet the criteria
of vascular dementia (Table 1). Finally, the NINDS-
AIREN criteria suggest that the term Alzheimer’s dis-
ease with cerebrovascular diseases should be reserved
to classify patients fulfilling the clinical criteria for pos-
sible Alzheimer’s disease who also present clinical brain
imaging evidence of relevant cerebrovascular diseases.
According to the authors of these criteria, the term
“mixed dementia” should be avoided.

Critical Issues

Defining the Cognitive Syndrome or Dementia  The tradi-
tional Hachinski Ischemic Scale and its modified ver-
sion, the Ischemic Scale of Rosen, did not include any
definition of the cognitive syndrome. The DSM-III and
DSM-IV criteria required anterograde or retrograde
memory impairment, and the DSM-III-R criteria re-
quired both types of memory impairments in addition
to one or more additional cognitive deficits (e.g., aphasia
or apraxia) that collectively caused significant impair-
ment in social/occupational functioning. The ICD-10
criteria required an unequal distribution of deficits in
higher cognitive functions such as anterograde or ret-
rograde memory and other cognitive deficits that inter-
fered with activities of daily living and should have been
present for at least 6 months. The NINDS-AIREN crite-
ria included memory impairment (either in anterograde
or retrograde memory) as well as deficits in two other
cognitive domains, severe enough to interfere with ac-
tivities of daily living. The ADDTC criteria did not spec-
ify the number or domains of cognitive function to be
impaired, but instead proposed a significant progressive
deterioration of multiple higher cortical functions.
Clearly, memory impairment is central in the defini-
tion of the cognitive syndrome of vascular dementia per
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the DSM and NINDS-AIREN criteria, just as it is for the
diagnosis of Alzheimer’s disease per the DSM and
NINCDS-ADRDA criteria.'? The definition of the cog-
nitive syndrome per the ADDTC criteria, because they
are less stringent than the other criteria and do not spec-
ify any type of cognitive impairment, might perhaps
best capture cognitive impairments caused by vascular
risk factors,®???® vascular lesions,? first-ever stroke,?>?°
or vascular dementia.”’” %’

Indeed, several studies have shown that vascular risk
factors are related to cognitive impairment or decline
with aging, especially in regards to psychomotor speed,
executive function, and episodic and working mem-
ory.*>?? Other studies reported that patients with cere-
bral autosomal dominant arteriopathy with subcortical
infarcts and leukoencephalopathy,” typical vascular
dementia,® or poststroke dementia® presented with
prominent executive dysfunction. Regarding the possible
prodromal phase of vascular dementia, a recent study
showed that patients with mild cognitive impairment-
multiple domain tend to evolve to vascular dementia
over 3 years in comparison with patients presenting with
mild cognitive impairment of the amnestic type.*”

In their review, McPherson and Cummings™ observed
that most studies focusing on the cognitive deficits in
vascular dementia had combined all patients with ce-
rebrovascular pathology into a single group and sug-
gested that observed “patchy” deficits may be an artifact
of studying patients with various neuropathologic
changes. Vascular dementia may thus result from a sum-
mation of pathologic processes. Moreover, a patchy and
unequal neuropsychological profile is not specific to
vascular dementia. Several neurodegenerative pro-
cesses, such as dementia with Lewy bodies,* ' seman-
tic dementia, primary progressive aphasia, and fronto-
temporal dementia,*> differentially impact cerebral
regions at a given level of disease severity. Finally, other
reviews of vascular dementia concluded that executive
dysfunction was more frequently found than memory
and language deficits.*>** However, these findings must
be interpreted with caution due to possible inaccuracies
in the determination of the dementia subtype and the
loss of precision that might result from pooling hetero-
geneous subgroups of patients with vascular dementia;
difficulties identifying a cognitive profile in patients
who are required to present with memory impairment
and other deficits to meet criteria for dementia; and the
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use of limited test batteries whose psychometric prop-
erties are incompletely understood.**

Finally, all criteria proposed delirium or confusion as
exclusion criteria. Only the NINDS-AIREN, however,
proposed stringent exclusion criteria such as clouding
of consciousness, delirium, psychosis, severe aphasia,
sensorimotor impairment precluding neuropsychologi-
cal testing—which may result in the false exclusion of
many cases of vascular dementia following stroke—and
systemic disorders or other brain disease such as Alz-
heimer’s disease that in and of themselves could ac-
count for deficits in memory and cognition (Table 2).
When systemic disorders or other brain diseases such as
Alzheimer’s disease could have accounted for deficits in
memory and cognition, only the ADDTC criteria pro-
vided the alternative of a mixed dementia diagnosis; the
NINDS-AIREN criteria used the term “Alzheimer dis-
ease with CVD” instead.

Therefore, the lack of a clearly defined, evidence-
based and consistently applied definition of the “cog-
nitive syndrome” associated with vascular dementia, or
more precise subtypes of vascular dementia, is likely to
lead to a heterogeneous cohort of patients depending on
which criteria are utilized.

Defining the Vascular Cause The most prevalent types
of cerebrovascular diseases include large-vessel disease
leading to multi-infarct dementia or strategic cortico-
subcortical stroke, small-vessel disease leading to lacu-
nar strokes and Binswanger’s disease, cardiac embolic
events, and hemodynamic mechanisms.**¢ However,
the vascular lesions required to diagnose cerebrovas-
cular diseases are not included in the clinical criteria for
vascular dementia per the Hachinski and Rosen ische-
mic scales, the DSM-III, DSM-III-R, DSM-IV, and the
ICD-10 criteria. The ADDTC criteria require at least two
ischemic strokes outside the cerebellum or one infarct
with a clear temporal relationship to the onset of de-
mentia as measured by CT or Tl-weighted MRI,
whereas periventricular and deep white matter lesions
were said to be potentially associated with ischemic vas-
cular dementia. The NINDS-AIREN criteria required
multiple infarcts (more than one cortical or subcortical
lacunar infarcts) or extensive white matter lesions (de-
tected by CT or T1-weighted MRI), but also accept stra-
tegically placed single infarcts as evidence of “relevant
CVD.” Notably, none of the eight clinical criteria men-
tion the underlying mechanism of these vascular lesions
(i.e., hemorrhagic versus occlusive) nor the location or
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extent of required lesions. In conclusion, there is a need
for clarity and consistency with regard to the nature of
the vascular lesions which are required to be present for
a diagnosis of vascular dementia and its subtypes. It is
probable that different types of lesions are associated
with different forms of vascular dementia and thus as-
sociated with different cognitive profiles and /or courses
of illness. This issue will require consideration in future
research.

Onset and Evolution of Vascular Dementia  All the criteria,
except for the ADDTC, require an abrupt onset with
stepwise deterioration. The ICD-10 and NINDS-AIREN
also specify a time interval between the cerebrovascular
diseases and the onset of dementia (6 and 3 months,
respectively). The DSM-1V, ICD-10, and NINDS-AIREN
criteria mention that onset may be insidious or gradual.
By contrast, the ADDTC do not specify the nature of
onset and the pattern of deteriorating course, as patients
with ischemic vascular dementia might experience a
wide variety of natural histories. However, there is dif-
ficulty in establishing a temporal relationship between
dementia and cerebrovascular diseases in terms of type
of onset and evolution, which makes it difficult to prop-
erly identify patients with vascular dementia. Several
data clearly suggest that some types of vascular demen-
tia could start and develop in an insidious fashion with-
out any clinically apparent stroke.”” In particular, sev-
eral patients with pathologically confirmed pure
vascular dementia and most of those with both vascular
dementia and Alzheimer’s disease did not have clinical
strokes that were temporally related to the onset of their
dementia.*” Moreover, prospective imaging studies
demonstrated the occurrence of clinically silent infarc-
tions.* Clinically silent cerebrovascular diseases, in the
form of cerebral hypoperfusion, could produce hippo-
campal neuronal loss* or severe white matter patholog-
ical changes.”® In addition, a clinical study of patients
who met research and clinical criteria for vascular de-
mentia revealed that fewer than 20% of family members
described a stepwise pattern of cognitive decline.”!
Again, consistency between diagnostic criteria, with re-
gard to the natural history, onset, and evolution of the
disease, is required.

Possible, Probable, and Definite Vascular Dementia  In con-
trast to other criteria, both the ADDTC and NINDS-
AIREN criteria proposed different levels of certainty for
the diagnosis of vascular dementia, with the terms “pos-
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sible” and “probable” and “definite” vascular dementia.
Neuroimaging evidence of vascular lesions and autopsy
validation are respectively required for a diagnosis of
probable vascular dementia and definite vascular de-
mentia. For these two sets of criteria the difference be-
tween a possible and a probable diagnosis lies in the
absence versus presence of confirming cerebral imaging
data, the number of cerebrovascular accidents (several
of which are more related to probable dementia), and in
a typical versus atypical (plateau or amelioration)
course or evolution of the disease. However, the lack of
consideration of subtypes of vascular dementia accord-
ing to CT or MRI findings by several diagnostic criteria
such as the DSM, ICD-10, Hachinski Ischemic Scale, and
Ischemic Scale of Rosen still has an impact on current
case detection.

Subtypes of Vascular Dementia ~ According to Erkin-
juntti,* classification of vascular dementia may be based
on the primary vascular etiology, the primary type of
ischemic brain lesions, the primary location of brain le-
sions, and the primary clinical syndrome. However, the
currently proposed subtypes of vascular dementia—
multi-infarct dementia, subcortical vascular dementia
and strategic infarct dementia—incorporate a variable
combination of the given categories, thus reflecting het-
erogeneity in the diagnosis of vascular dementia. None
of the current clinical criteria for vascular dementia in-
clude a detailed description of these subtypes. Indeed,
the ischemic scales do not mention anything in this re-
gard, whereas the DSM criteria do not specify any sub-
types related to different cerebrovascular disease mech-
anisms, and the ICD-10 includes six poorly described
clinical subtypes. According to the ADDTC criteria, the
classification of ischemic vascular dementia should
specify features of the infarcts that may differentiate the
disorder (i.e., location, size, distribution, severity, and
etiology) but only for research purposes. The NINDS-
AIREN criteria list a series of stroke lesions that may be
associated with vascular dementia (Table 1), but do not
provide detailed descriptions of each subtype. There-
fore, there is no agreement on a classification system for
the vascular dementia subtypes. In fact, little research
has been realized up to now comparing vascular de-
mentia subtypes on important variables such as the pat-
tern and severity of cognitive or functional impairment,
the relationship to stroke risk factors, demographic vari-
ables, course of dementia, and cognitive syndrome.>
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Neuropathological Validation of the Diagnostic Criteria
There is currently an absence of widely accepted neu-
ropathological markers of vascular dementia® as well
as a heterogeneity in the pathological examination pro-
cedure used in various centers for diagnosing vascular
dementia.”® Another difficulty lies in determining, post-
mortem, whether a vascular lesion was causal, contrib-
utory, or coincidental to the dementia.”® Although there
is a general agreement that some types of vascular le-
sions are associated with cognitive impairments,”* no
consensus about the meaning of the term “vascular” has
yet been reached, as is the case for the neuropathological
characteristics of Alzheimer’s disease.” The ADDTC
and NINDS-AIREN criteria only indicated a histopath-
ological confirmation of the presence of multiple cere-
bral infarcts. Standards for the type, location, and extent
of lesions required for vascular dementia or subtypes of
vascular dementia are not yet agreed upon, whether it
is for neuroimaging or autopsy findings. The degree to
which infarcts or vascular lesions found in a patient con-
tribute to dementia also remains to be determined.
Moreover, in the field of neurodegenerative dementias,
vascular lesions are frequently reported to be associated
with Alzheimer’s disease, exaggerating the cognitive
deficits of both disorders®® and leading to a more rapid
progression in Alzheimer’s disease.®> Mixed cerebro-
vascular disease and Alzheimer-type pathology are in-
deed common at postmortem, accounting for approxi-
mately 25%-35% of cases of late-onset dementia.**
Cerebrovascular diseases lesions (i.e., cerebral amyloid
angiopathy, endothelial and vascular smooth muscle de-
generation, macroscopic infarction, microinfarction,
hemorrhage, and white matter changes) are found in at
least one third of patients with Alzheimer’s disease, and
pathological changes normally consistent with Alzhei-
mer’s disease are found in at least one third of patients
with vascular dementia.®®> Therefore, the absence of
clearly defined neurobiological markers of vascular
dementia constitutes a major limitation of all current
clinico-pathological studies, which impedes the “gold
standard” verification of a vascular dementia diagnosis.

DISCUSSION

To our knowledge, this is the first qualitative review
aimed at describing and comparing the symptom re-
quirements of eight different clinical criteria used for the
diagnosis of vascular dementia. Critical issues regarding
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the definition of the cognitive syndrome and the vas-
cular causes were differentially described in an effort to
contrast them with current evidence reported in litera-
ture. To require the primacy of memory impairment in
vascular dementia, an aspect not established on an em-
pirical basis, induces problems that Looi and Sachdev?*®
underlined a few years ago. These problems include:
some patients with significant cognitive decline will not
be diagnosed as having vascular dementia if their mem-
ory functioning is relatively well-preserved; in requiring
memory impairment, the criteria may result in selection
of the more severely cognitively impaired patients, pre-
cluding attempts at primary prevention; and the hetero-
geneity of cognitive impairment due to cerebrovascular
lesions is likely to be underemphasized.

The reliability of the clinical diagnosis of Alzheimer’s
disease has partially derived from the predictable nature
and location of its neuropathology,®® which typically
starts in the limbic system and affects episodic memory
primarily and most severely. Such has not been the case
with respect to the diagnostic criteria for vascular de-
mentia. Neuropathological validation was seldom car-
ried out before the implementation of the criteria. All
these clinical diagnostic criteria have been consensus
criteria that were neither derived from prospective
community-based studies with clinico-pathological cor-
relations of vascular factors affecting cognition nor
based on detailed natural histories.®”® In fact, the ab-
sence of a single, generally accepted, highly effective di-
agnostic methodology for vascular dementia clearly
suggests a lack of consensus among clinicians and re-
searchers,”” and has made it very difficult to develop
criteria for a prodromal state of vascular dementia. In
addition, the available diagnostic criteria were all based
on the ischemic infarct concept and have had limited
validation.®®”” The specification of the neuropathologi-
cal requirements for the diagnosis of vascular dementia
and its subtypes may help to shed some light on the
current controversy regarding the existence and nature
of vascular dementia. Indeed, the absence of neuropath-
ological criteria has led to skepticism about the existence
of pure vascular dementia cases. Some authors believe
that vascular dementia only exists along a continuum
between Alzheimer’s disease and vascular dementia®
and that pure vascular dementia is rare, while others
believe that Alzheimer’s disease is a vascular disorder.”!
More importantly, because Alzheimer’s disease is more
common in older people than vascular dementia, it is
argued that the occurrence of stroke merely unmasks
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latent Alzheimer’s disease and calls attention to its sub-
tle cognitive impairment that had not been recognized
easily before the stroke. Both Tomlinson et al.”> and Hu-
lette et al.”® suggested that pure vascular dementia is
uncommon at brain autopsy, and more recent neuro-
pathologic findings showed that mixed Alzheimer’s dis-
ease/vascular dementia is more common.”*”® Therefore,
the cases of vascular dementia identified in the literature
may result from mixed Alzheimer’s disease/vascular
dementia pathology and thus prove difficult to distin-
guish from Alzheimer’s disease on neuropsychological
testing.?®

This crucial debate may stem from the considerable
heterogeneity in the concept of vascular dementia. In-
deed, dementia may arise from a number of mecha-
nisms and different vascular lesions as underlined
above. The more prevalent types of cerebrovascular dis-
orders (i.e., large artery disease, small vessel disease,
cardiac embolic events, and hemodynamic mechanisms)
may thus be associated with a particular neuropsycho-
logical profile and a particular course of illness. It is also
possible that these different diagnostic criteria capture
different thresholds or even subtypes of vascular de-
mentia.”’ Therefore, it may be appropriate to abandon
or at least narrow the classical concept of vascular de-
mentia’® by specifying cognitive profiles associated with
different types of vascular conditions. Heterogeneous
concepts such as vascular dementia with multiple sub-
syndromes typically result in poor prognostic value and
confusion in the literature especially from a neuropsy-
chological point of view.”® In addition, it is very unlikely
that there will be one single treatment or one single pro-
dromal cognitive stage associated with vascular demen-
tia. Recently, it was suggested to divide vascular de-
mentia into more homogeneous, predictable, and
reproducible subtypes, which would improve the com-
parability between studies and be more practical in
clinical settings than the current criteria.’ Erkinjuntti et
al.”” proposed to focus on subcortical vascular dementia
and presented criteria in accordance with this subtype.
This new classification incorporates small vessel disease
as the primary vascular etiology, lacunar infarcts and
ischemic white matter lesions as the primary type of
brain lesions, subcortical location as the primary loca-
tion of lesions, and frontal-subcortical syndrome as the
primary clinical syndrome.> Another suggestion would
be to apply the concept of vascular dementia only to
stable conditions in which progressive neuronal dys-
function due to vascular lesions or factors is associated
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with a progressive overall decline in cognitive function-
ing (i.e., cerebral autosomal dominant arteriopathy with
subcortical infarcts and leukoencephalopathy).”® The
stable conditions would be the chronic condition after a
stroke or after a treatable infection, all cognitive do-
mains being dependent on the location and nature of
the underlying lesion.”® In this case, the term poststroke
dementia could be applied. These distinctions are im-
portant since both subcortical vascular dementia and
poststroke dementia are easily identifiable in clinical set-
tings”®>—poststroke dementia because of an onset of cog-
nitive decline in close temporal relationship with a tran-
sient ischemic attack or stroke event (although further
refinement is needed because of various symptomatol-
ogy and etiology) and subcortical vascular dementia
because of the above mentioned reasons. A third and
undoubtedly important subtype or “supertype” of vas-
cular dementia, but much more difficult to identify than
the first two subtypes, would be mixed Alzheimer’s dis-
ease/vascular dementia, presenting with heterogeneous
clinical picture and etiology.”®

CONCLUSION

In conclusion, several sets of clinical criteria have been
proposed to decrease subjectivity and disagreement
among clinicians in establishing the diagnosis of vas-
cular dementia. However, none of these criteria have
been satisfactorily validated by longitudinal prospective

WIEDERKEHR et al.

studies. Most of them depend on first diagnosing de-
mentia using the Alzheimer-type criteria, based on
memory deficits, upon which are superimposed vascu-
lar events, usually following a stroke model (i.e., abrupt
onset, stepwise deterioration). This is probably inappro-
priate, as memory loss is not always prominent in vas-
cular dementia, and strokes are not the only etiology of
vascular dementia. Finally, there are no accepted and
widely used neuropathological markers of vascular de-
mentia or subtypes of vascular dementia. There is now
a vital need for an international agreement on clinical
criteria for the diagnosis of vascular dementia as well as
subtypes of vascular dementia that would take into con-
sideration the heterogeneous nature of the vascular
mechanisms; the subtypes would be disease entities
with their own typical pathological and clinical features,
and would be responsive to particular therapies. The
definition of the cognitive syndrome, as well as the
method for its assessment, and the definition of the vas-
cular causes, as well as their associated vascular lesions
on cerebral imaging, are thus of crucial importance.
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