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Lessons From Mixed Dementia

With reconsideration of the role of vas-
cular risk factors for Alzheimer’s disease
(AD; Gorelick et al., 1996), and with a
recent Consortium to Establish a Regis-
try for Alzheimer’s Disease (CERAD)
report that pure vascular dementia may
be more difficult to find than has been
widely assumed (Hulette et al., 1997), it
is appropriate to reevaluate our under-
standing of so-called mixed dementia, or
the dementia syndrome that arises from
the combination of AD and ischemic vas-
cular injuries. Such a reevaluation leads
to potentially important lessons, an out-
line of which is presented here.

VASCULAR RISK FACTORS IN
ALZHEIMER’S DISEASE

Briefly, as reviewed elsewhere, several
epidemiologic studies have pointed to
the importance of vascular risk factors in
all causes of cognitive impairment in late
life, including AD (Gorelick, 1997). Most
recently, Ott and colleagues (1997) have
demonstrated that the presence of atrial
fibrillation, eveninthe absence of stroke,
significantly increases the risk of AD.
Snowdon and colleagues (1997) have
demonstrated that small strokes are as-
sociated with both atherosclerosis of the
circle of Willis and worse cognitive func-
tioning in elderly nuns who die of AD. In
addition, clinical studies (Sattel et al.,

1996) have reported that transcranial
Doppler sonography of cerebral vessels
in patients with AD and multi-infarct
dementia suggests the importance of
concomitant cerebrovascular disease in
the development of cognitive symptoms
in both types of dementia. Krauss and
colleagues (1996) have shown a signifi-
cant association between hypertension
and idiopathic normal-pressure hydro-
cephalus, further supporting the idea of
the nonspecific, but deleterious, effects
of cerebrovascular disease. Apart from
the studies of vascular risk factor control
by Meyer and colleagues (1985, 1986,
1990, 1995), in which such treatment had
a favorable impact on cognitive symp-
toms in vascular dementia (VaD), but
not in AD, studies of treating hyperten-
sion in elderly people, where protective,
have been protective for both types of
dementia.

EPIDEMIOLOGY OF
MIXED DEMENTIA

Against this background, it is not sur-
prising to appreciate that mixed demen-
tia occurs more commonly than would
have been expected by chance alone. For
example, in the first phase of the Canadi-
an Study of Health and Aging (1994),
which probably underestimated the con-
tribution of ischemic vascular injury by
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not routinely requiring neuroimaging of
all dementia cases, the prevalence of
mixed dementia (0.8 cases per 100 peo-
ple aged 65 and older) was roughly 10
times what would have been expected
had mixed dementia occurred merely as
the chance product of AD and VaD (0.07
cases per 100) (Rockwood et al., 1997).
Even in the report by Skoog and col-
leagues (1993) of very elderly subjects
(85+ years) inwhom supposed incidental
cerebrovascular disease might be expect-
ed to be common, and in which patients
with a typical AD history were reas-
signed to VaD based on a positive com-
puted tomographic (CT) scan report, the
prevalence of mixed dementia remained
twiceas high as chance occurrence would
have predicted.

DIAGNOSTIC CRITERIA

There is a considerable variation in cur-
rent diagnostic criteria for mixed AD/
VaD. In the Hachinski Ischemic Score, to
which all other VaD criteria are heir, a
score between 4 and 6, however arrived
at, was often held to be indicative of
mixed dementia (Hachinski et al., 1975).
The equivalency of this approach is most
evident in the CAMDEX criteria (Roth et
al., 1988), but even the newer vascular
criteriaindicate a great likelihood of VaD
being present when the model is that of
multiple infarcts.

In the International Classification of
Diseases, 10th revision (World Health
Organization, 1992), the condition of
mixed AD/VaD does not merit separate
consideration, and is combined with the
mixed dementia of AD and metabolic
abnormalities, such as thyroid disease
or vitamin B, deficiency (Wetterling et
al., 1994). Reflecting a view of the sepa-
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rateness of ischemic lesions and AD pa-
thology, the NINDS-AIREN criteria for
AD with cerebrovascular disease requires
evidence (clinical or radiographic) of strokes
or transient ischemic attacks considered not
directly etiologically related to the dementia
(Romdn et al., 1993). The California cri-
teria more logically state that mixed de-
mentia can be diagnosed when one or
more other systemic brain disorders are
present that canbe “ . . . casually related
to the dementia” (Chui et al., 1992, p.
476). Mixed dementia nevertheless chal-
lenges what we have taken for granted
about causality in VaD (i.e., that the
stroke precedes the dementia) by draw-
ing attention to the possibility that what-
ever may have caused the dementia may
also have caused the stroke, so that the
temporal ordering may not require the
stroke to have come first.

Of the current criteria for mixed de-
mentia, the California criteria (Chui et
al., 1992) and the 4th edition of the Diag-
nostic and Statistical Manual of Mental
Disorders (American Psychiatric Associ-
ation, 1994) (where simply we are asked
to record the dementia on AxisI,and AD
and stroke on Axis I11) seem to have come
closest to the broad-mindedness that the
subject needs. Nevertheless, both seem
to me to rely too much on the stroke
model of VaD.

NEUROIMAGING AND
PATHOLOGIC STUDIES

As is well known, neuroimaging studies
in AD case series reveal a large number
of white-matter lesions (typically inmore
recent CT scan series) in the range of 44%
(Lopez et al., 1995) to 76% (Blennow et
al., 1991). Magnetic resonance imaging
reports are higher, although they appear
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to correspond less well with cognitive
impairment (Skoogetal., 1993). If white-
matter lesions are considered ischemic,
mixed dementia becomes very common
indeed. Even if a nonischemic basis for
many of these lesions is accepted, the
report by Charlettaand colleagues (1995)
of CT-imaged lacunes in 31% of patients
with presumed AD challenges the lesser
status of mixed dementia. Althoughneu-
ropathologic confirmation is held as the
gold standard in dementia, there are
some problems in the interpretation of
the occurrence—much less the causal
role—of vascular lesions, because such
lesions canbecome inapparent over time.
Perhaps this accounts for the inconclu-
siveness of pathologic findings in mixed
dementia. Neuropathologic reclassifica-
tion can increase or decrease the sup-
posed proportion with mixed dementia,
depending on the series. For example, in
one of the largest studies (Victoroff et
al., 1995), mixed dementia was classi-
fied neuropathologically for 25 patients
but classified clinically for only 19 pa-
tients. Another study (Wade et al., 1987)
found that mixed dementia was classi-
fied neuropathologically for 10 patients
but classified clinically for 16 patients.
However, most other studies showed
little change (Erkinjuntti et al., 1988;
Harrell et al., 1993; Homer et al., 1988;
Molsé et al., 1985).

LESSONS FROM
MIXED DEMENTIA

These data suggest that the diagnosis of
mixed dementia represents an impor-
tant part of the spectrum of ischemic
cerebral injury, which in some cases,
perhaps on the basis of genetically de-
termined aberrant repair mechanisms,
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leads to pure AD, and which in other
cases gives rise to pure VaD. At the very
least, it seems that mixed dementia chal-
lenges us to reconsider not just how vas-
cular lesions in AD should be considered,
but also how they might be interpreted
in VaD. Notwithstanding considerable
consensus for positive neuroimaging as
a definitive requirement for VaD (Chui
et al., 1992), in many instances these le-
sions would appear to have little localiz-
ing value, and merely signal a brain at
risk (Roman et al., 1993). If that is so, the
risk seems just as important if signaled
simply by a long history of hyperten-
sion, or by atrial fibrillation (Ott et al.,
1997). Similarly, if there is less to the
localizing value of strokes in VaD than
has been assumed, it would seem rea-
sonable not to base criteria for VaD on
the multi-infarct model of VaD.

A reconsideration of mixed dementia
therefore challenges us, on a practical
level, to pay more attention to the oper-
ational diagnostic criteria for this syn-
drome, perhaps recognizing a more
broad spectrum of disease between com-
paratively uncommon pure AD and pure
VaD, and to move away from the multi-
infarct model of VaD. A refocus of efforts
on understanding the role of vascular
risk factors in AD would seem consistent
with a range of other efforts, from use of
anti-inflammatory drugs to understand-
ing the role of beta-amyloid in neuronal
plasticity, in regarding AD as brain re-
pair gone awry.
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