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Cerebrovascular disease in dementia: the importance of atrial
fibrillation

P.J. Ratcliffe, and G.K. Wilcock
Nuffield Department ofClinical Medicine, John Radcliffe Hospital andDepartment ofGeriatric Medicine,
Radcliffe Infirmary, Oxford, UK.

Summary: The relationship between cardiovascular disease and cerebral infarction was analysed in a
prospectively assessed post mortem series of48 demented patients. Hypertension was rare in this group of
patients whose mean age was 82.7 y. Atrial fibriflation was the most important underlying cardiac
abnormality. It is suggested that atrial fibriliation is more important than hypertension in the aetiology of
cerebral infarction in the very aged and that this may be relevant to the pathogenesis of cerebrovascular
dementia.

Introduction

Cerebrovascular disease is considered to play a role in
the pathogenesis of a significant minority of cases of
dementia, where it may be the sole pathology or
associated with senile dementia of the Alzheimer type
(SDAT) (Wells, 1978; Tomlinson et al., 1970). The
exact incidence of these pathologies varies in different
series, and is likely to be a reflection of the population
studied. Prevention, treatment and clinical research
will ultimately depend on clinical differentiation and
other signs of arteriosclerosis, step-wise progression,
focal neurological symptoms and signs are all held to
be commoner in cerebrovascular dementia than senile
dementia. In particular it has frequently been asserted
that severe hypertension is strongly associated with
cerebrovascular dementia (Arie, 1973; Hachinski et
al., 1974; Freemon, 1976; Marsden & Harrison, 1972;
Heyman, 1978; St. Clair & Whalley, 1983). We have
studied a post-mortem series of patients, who were
admitted to a geriatric unit because of dementia, in
order to determine the relationship between cerebral
infarction and cardiovascular disease in that popula-
tion.

Patients and methods

The study group consists of all demented patients
admitted under one geriatric medical firm between

January 1980 and March 1982, who had post-mortem
examination. The diagnosis of dementia was, in all
cases, made prospectively on the basis of assessments
using Hodkinson's test (Hodkinson, 1972) and a
modified Kew test (Hare, 1978) carried out on at least
two occasions and analysed independently by two
observers. Only patients wlhere the diagnosis was
agreed are included. To avoid the possibility of
underestimating hypertension by spuriously low read-
ings during ill health, the blood pressure was taken as
the highest value recorded during a period of stable
physical health. Full post-mortem examination was
carried out on all cases except that one cerebral
hemisphere was used for neurochemical studies repor-
ted elsewhere (Wilcock et al., 1982), and not examined
for cerebral infarction. The left hemisphere was ex-
amined for cerebral infarction. Macroscopic
appearances of infarction were confirmed his-
tologically in all cases. SDAT was diagnosed on the
basis of quantification of neurofibrillary plaques and
tangles (Wilcock and Esiri, 1982) which correlated
with reduction in choline acetyltransferase activity
(Wilcock et al., 1982). Parkinson's disease was diag-
nosed where there was loss of pigmented cells in
substantia nigra associated with pignent incontinence
and lewy bodies. Pick's disease was diagnosed by
finding the characteristic macroscopic features
together with cortical neuronal loss and typical Pick's
cells in the cortex. Atheroma at the base of the brain
was graded 0-3, 0= no atheroma, 1 = minimal ath-
eroma, 2 = moderate atheroma and 3 = severe ath-
eroma. This assessment and the extracranial post
mortem examination was made before examination of
the intracerebral pathology.
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Results

Forty eight demented patients had necropsies within
the study period. The average age was 82.7 y. There
were 23 men and 25 women.

Cerebral pathology

Cerebral pathology in all patients is shown in Table I.
Seventeen (35%) patients had areas of cerebral infarc-
tion. In 7 (14%) this was the only pathology and in 10
(21%) it was combined with either SDAT or Parkin-
son's disease. Twenty-four (50%) patients had SDAT
as the sole pathology so that in total these changes
were present in 32 (67%) patients.
The average age of the cerebral infarction group,

81.4 y ± 5.7 (s.d.) was similar to those without cerebral
infarction, 82.5 y ± 6.7 (s.d.). More men (11) than
women (6) had cerebral infarction although the dif-
ference did not reach 3tatistical significance. Although
histories were sometimes incomplete, a history of at
least one sudden focal neurological episode was
obtained in 9 of the cerebral infarction group but in
none of the others.

Circle of Willis atheroma

In the group with cerebral infarction Circle of Willis
atheroma was graded 0 or 1 (none or minimal) in 5
patients and 2 or 3 (moderate or severe) in 11 patients.
In one patient no report was available. In the group
without cerebral infarction 20 patients had Circle of
Willis atheroma graded 0 or 1 and 11 had grades 2 or 3.
This difference just fails to reach statistical sig-
nificance (P = 0.06, Chi-square test using Yates'
correction).

Hypertension

In only 4 patients in the whole group had hypertension
been diagnosed and treated, one with cerebral infarc-

Table I Cerebral pathology in 48 demented patients

Patients

SDATt alone 24
(n = 32) + cerebral infarction 8
Cerebral infarction alone 7
(n= 17) + SDAT 8

+ Parkinson's disease 2
Pick's disease I
Parkinson's disease alone 4
(n = 6) + cerebral infarction 2
No pathology 2

t Senile dementia of Alzheimer type. The figures indicate the
number of patients showing the pathology.

tion, and three in the group without. The mean blood
pressure was 153mm Hg ± 28 (s.d.) for the group with
cerebral infarction and 145 mm Hg ± 20 (s.d.) in those
without cerebral infarction. No patient had a diastolic
blood pressure greater than 110mm Hg. Mild hyper-
tension (diastolic blood pressure 100-11Omm Hg)
occurred in 5 (29%) of those with cerebral infarction
and 5 (16%) of those without. This difference failed to
reach statistical significance (Chi-square test with
Yate's correction) (Table II).

Myocardial disease

Five patients had full thickness myocardial infarction
and 5 more had minor partial thickness myocardial
scars. There was no correlation with cerebral infarc-
tion (Table II).

Valvular heart disease

Two patients had rheumatic mitral valve disease, one
had significant degenerative aortic valve disease. A
further 5 had minor degenerative valvular lesions such

Table II Cardiac disease in 48 demented patients

Cerebral No
infarction infarction

Hypertension diastolic >11Omm/Hg 0 0
100-110mm/Hg 5 (29%) 5 (16%)

Atrial fibrillation 8* (47%) 2* (6%)
Myocardial scars 3 (18%) 7 (23%)
Aortic valve disease 2 (12%) 3 (10%)
Mitral valve disease 1 (6%) 2 (6%)
Heart weight (mean ± s.d.) 344 ± 77 g 324 ± 54g

+ Patients without myocardial or valvular heart disease.
*P<0.01.

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.61.713.201 on 1 M

arch 1985. D
ow

nloaded from
 

http://pmj.bmj.com/


CEREBROVASCULAR DISEASE IN DEMENTIA 203

as calcification of the cusps. There was no correlation
between cerebral infarction and valvular disease
(Table II).

Heart weight

The mean cardiac weight for those patients who had
no evidence ofmyocardial scarring or valvular disease
was 344 g ± 77 (s.d.) for those with cerebral infarction
and 324 g ± 54 (s.d.) for the group without cerebral
infarction. Nine of these patients without other car-
diac disease had heart weights above an arbitrary limit
of 400 g for men, and 350 g for women. Four of these
had cerebral infarction and 5 did not (Table II).

Atrial fibrillation

Atrial fibrillation was present in 8 (47%) of those with
cerebral infarction in contrast to 2 (6%) of those
without. This difference is statistically significant
using the Chi-square test with Yate's correction,
(P = <0.01) (Table II). Only one patient with atrial
fibrillation had a history of hypertension, one had full
thickness myocardial infarction and another had a
small myocardial scar. None had rheumatic valvular
heart disease.

Left atrial thrombus was found in one patient who
was in sinus rhythm without evidence of other cardiac
disease. There was no cerebral infarction but the
patient died from an ischaemic left leg.

Discussion

We have surveyed the cardiovascular risk factors
associated with cerebral infarction in a group of
demented patients referred to a geriatric firm. The
diagnosis of dementia was made prospectively and
patients who died underwent careful neuropath-
ological post-mortem examination. Since the group
was collected primarily for the study of SDAT, only
one hemisphere was examined for infarction and the
volume of infarction was not quantified. Some small
cerebral infarcts confined to the other hemisphere may
have been missed and these patients wrongly assigned
to the no infarct group. This will tend to decrease the
power of the study to detect relatively weak risk
factors for cerebral infarction. Nevertheless, we have a
group of patients with carefully acquired pre- and
post-mortem data, permitting an assessment of the
relative importance ofcardiovascular risk factors. Our
study cannot determine the precise contribution of
cerebral infarction to dementia but the 14% incidence
of cerebral infarction as the sole pathology and a
further 21% in association with other pathology is
similar to that reported by Tomlinson et al. (1970) who
felt that cerebral infarction contributed to dementia.

A correlation between cerebral infarction and ath-
eroma of the Circle of Willis had been noted previous-
ly in demented patients (Corsellis, 1975). In our study
this correlation was weak and just failed to reach
conventional statistical significance.
None of our patients had severe hypertension. The

low prevalence of hypertension was not due to the
hypotensive effect of intercurrent illness as blood
pressure used was the highest recorded and all patients
had been observed in good physical health for at least
one month as a criterion for the valid diagnosis of
dementia. Mild hypertension was commoner in the
infarction group but the difference did not reach
statistical significance. It is possible that a past history
of hypertension was underreported. The relationship
of heart weight to past or present hypertension is
difficult to determine as both cardiac infarction and
valvular disease also lead to hypertrophy. However,
the incidence of hypertrophy in hearts without
myocardial scarring or valvular disease was no dif-
ferent in the group with cerebral infarction. The
slightly higher average heart weight in the group with
cerebral infarction is probably due to the association
of cerebral infarction with male sex in our patients.
Several studies which describe a strong association
between hypertension and cerebrovascular dementia
(Hachinski et al, 1974; Marsden & Harrison, 1972;
St. Clair & Whalley, 1983) deal with younger
patients. Our data in a much older population are in
conflict with the view that cerebrovascular dementia is
usually associated with severe hypertension and im-
portant because it is in this age group that dementia is
most common.

Myocardial infarction and valvular disease were not
found to be more common in patients with cerebral
infarction. In a large survey, Hontela & Schwartz
(1979) found an association between cardiac infarc-
tion and cerebral infarction in a psychogeriatric
population. Although it is likely that most of these
patients were demented no details of the diagnosis are
given. In our population, full thickness myocardial
infarction was not common and it is quite possible that
a study of this nature would fail to pick up a relatively
weak association with cerebral infarction.

Atrial fibrillation was strongly associated with
cerebral infarction. However, although recognised as
a risk factor for stroke, atrial fibrillation has received
little attention as an aetiological factor in cerebrovas-
cular dementia and is not mentioned as a risk factor in
studies using an ischaemia index to differentiate
cerebrovascular from senile dementia (Hachinski et al,
1975; Loeb and Gandolfo, 1983). In recent studies of
acute stroke patients (Lowe et al., 1983; Lovett et al,
1981; Greenland et al, 1981) the prevalence of atrial
fibrillation is reported between 9 and 25% which is
much higher than that in population studies such as
that by Campbell et al. (1974) where atrial fibrillation
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was found in 2% of those aged 65-74 and 5% of those
aged 75 or more. In our patients, the incidence was
even higher, perhaps a reflection ofthe great age ofour
study group, and the fact that most had multiple areas
ofcerebral infarction. Most (70%) ofour patients with
atrial fibrillation had no other cardiac pathology and
were normotensive. None had intracardiac thrombus.
Although cerebral infarction in atrial fibrillation is
usually held to be due to atrial thrombosis and
embolism, cardiac thrombus is rarely detectable even
at the time of the event (Lovett et al., 1981; Greenland
et al., 1981). Thrombus may, however, be small and
transient or atrial fibrillation simply a marker for
some other process predisposing to cerebral infarction

such as carotid disease. Despite the widespread use of
anticoagulation in the prevention of embolism where
atrial fibrillation is associated with rheumatic heart
disease there are no clear data on the effect of
anticoagulation in non-rheumatic atrial fibrillation.
Our results show a strong association between atrial
fibrillation and cerebral infarction in demented
patients and we suggest that the role of atrial fibrilla-
tion has been underestimated in the pathogenesis of
cerebrovascular dementia and that of hypertension
overestimated. Further study of the relationship of
atrial fibrillation to cerebral infarction and its preven-
tion is urgently needed.
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