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Abstract
Objective—The links between stroke and
Alzheimer’s disease seem to be closer than
expected by chance. In a previous study it
was shown that up to 16% of patients
admitted for stroke had pre-existing de-
mentia. Medial temporal lobe atrophy
(MTLA) is strongly associated with
Alzheimer’s disease. The aim of this study
was to determine the prevalence of MTLA
and its relation with pre-existing demen-
tia.
Method—The study was conducted on 170
consecutive stroke patients (87 women;
median age 75 years; 152 infarcts), who
underwent non-contrast CT with tempo-
ral lobe oriented 2 mm contiguous slices
at admission. A cut oV point of 11.5 mm
was used to diVerentiate patients with and
without MTLA. Pre-existing dementia
was assessed using the informant ques-
tionnaire on cognitive decline in the
elderly (IQCODE) with a cut oV score of
104.
Results—Ninety four patients (55.3%) had
MTLA, of whom 23 (24.5%) had pre-
existing dementia; of 76 patients without
MTLA, only four (5.3%) had pre-existing
dementia (p=0.0007). The logistic regress-
ion analysis with MTLA as dependent vari-
able found the following independent
variables: increasing age (p<0.05), and glo-
bal cerebral atrophy scores (p<0.01). The
IQCODE scores just reached significance
(p=0.05).
Conclusion—Stroke patients with MTLA
are more likely to have pre-existing de-
mentia; this suggests that Alzheimer’s
disease might contribute to the dementia
syndrome. A longitudinal follow up is now
necessary to determine whether stroke
patients with MTLA and without pre-
existing dementia are at increased risk of
Alzheimer’s disease over subsequent years.
(J Neurol Neurosurg Psychiatry 1998;65:641–647)

Keywords: stroke; dementia; medial temporal lobe atro-
phy

The prevalence of dementia increases after an
ischaemic stroke.1–5 Even after exclusion of
patients who are demented 3 months after
onset of stroke, the relative risk of dementia
over a 4 year period of follow up is 5.5.3 Many
dementias occurring years after an ischaemic
stroke have a progressive course and occur
without new cerebrovascular events,3 suggest-
ing a degenerative rather than a vascular
origin.6 7 As Alzheimer’s disease is the most

frequent cause of degenerative dementia, this
finding supports the increasing evidence that
the links between stroke and Alzheimer’s
disease are probably closer than expected by
chance.3 7–16 This relation suggests that a high
prevalence of Alzheimer’s disease in stroke
patients is possible. In a recent study, we found
that one sixth of consecutive stroke patients
aged 40 years or more had pre-existing
dementia,6 and that pre-existing dementia is
associated with increasing age, female sex, glo-
bal cerebral atrophy, and leukoaraiosis, but not
with previous stroke, transient ischaemic at-
tacks, or silent infarcts on CT.6 These findings
suggest that most pre-existing dementia in
stroke patients could be degenerative in origin.
Medial temporal lobe atrophy (MTLA) deter-
mined by temporal lobe oriented CT17 is
strongly associated with Alzheimer’s disease in
patients attending a memory clinic.18–20 It also
predicts the development of dementia among
those with mild cognitive impairment.21 The
hypothesis underlying this study is that, if pre-
existing dementia in stroke patients is associ-
ated with Alzheimer’s disease pathology, it
should also be associated with MTLA. How-
ever, to our knowledge, MTLA has never been
studied in stroke patients. The responsibility of
old strokes in the development of MTLA either
by direct involvement or trans-synaptic
changes as the relation between leukoaraiosis
and MTLA remains questionable.

The aim of this study was to determine in
consecutive stroke patients the prevalence of
MTLA and the relation with pre-existing
dementia.

Methods
This study was conducted over a 24 week
period (1 December 1995–12 May, 1996) in
consecutive stroke patients admitted in the
acute stroke unit of the Lille University Hospi-
tal (France). This unit admits in emergency
adult patients, whose onset of pathology is less
than 24 hours and likely to be vascular in origin
(ischaemic or haemorrhagic). Criteria for
stroke were clinical signs of focal disturbance of
cerebral function lasting more than 24 hours
with no apparent cause other than of vascular
origin; criteria for transient ischaemic attacks
were episodes of focal cerebral dysfunction,
presumably ischaemic in origin, lasting less
than 24 hours and followed by total recovery.
We excluded from the study patients (1) with
transient ischaemic attacks or cerebral venous
thrombosis, (2) younger than 40 years, (3) who
were not fluent French speakers, (4) who were
not white, (5) without a reliable informant, (6)
with a history of severe head trauma or cerebral
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neurosurgery, (7) referred from another hospi-
tal, to avoid selection bias, and (8) who did not
live in the urban community of Lille (1.2
million inhabitants), because the follow up is
usually performed in other centres. Previous
stroke and transient ischaemic attacks were not
exclusion criteria.

Patients were examined at admission by a
neurologist in training and a board certified
neurologist, and underwent standard blood
and urine tests, 12 lead ECG, and non-
contrast CT. Doppler ultrasonography and B
mode echotomography of the cervical arteries,
bidimensional transthoracic echocardio-
graphy, and tests for syphilis and hyperfibrino-
genaemia were performed within 24 hours.
Delayed CT was performed within 8–10 days.
Other examinations were performed in se-
lected patients—namely, cerebral MRI, 24
hour ECG, transoesophageal echocardio-
graphy, cerebral angiography, and tests for
hypercoagulability.

Medical history was determined from all
available records (general practitioner’s letter
or telephone call) and sources (patient, family,
or general practitioner). We prospectively
collected the following data: age; sex; education
level (<8 years of education/>8 years of educa-
tion); first or second degree relative history of
migraine, stroke, depression, or dementia;
presence of arterial hypertension (defined as
systolic blood pressure>160 mm Hg or diasto-
lic blood pressure>90 mm Hg or current
treatment with antihypertensive drugs, either
before onset of stroke or lasting more than 1
month after stroke onset); diabetes mellitus
(defined as serum glucose concentration>1.20
g/l or current use of antidiabetic drugs); hyper-
lipidaemia (defined as fasting serum concen-
tration of triglycerides>1.5 g/l or fasting
cholesterol serum concentration>2.3 g/l); pre-
vious transient ischaemic attacks or stroke;
mean alcohol consumption>300 g/week; ciga-
rette smoking (>10 cigarettes a day or
cessation<5 years earlier), high and low risk
cardiopathies according to TOAST criteria22;
and significant stenosis of the internal carotid
arteries defined as a narrowing of 50% or more
of the lumen documented by Doppler ultra-
sonography, B mode echotomography, mag-
netic resonance, or conventional angiography.
The severity of the clinical deficits was scored
according to the rating scale of Orgogozo et al,23

which was constructed to include items
reflecting global severity and has been shown to
have a high interrater reliability for individual
items and for the additive score.24 The
Orgogozo rating scale is a widely distributed
and easily applicable scale, largely used in
many centres. Data were recorded as soon as
possible after onset and always within 24 hours.
The presumed causes of stroke were defined at
discharge, according to the TOAST criteria.22

The assessment of pre-existing dementia was
conducted within 48 hours of stroke onset by
means of a French translation of the informant
questionnaire on cognitive decline in the
elderly (IQCODE).25 This questionnaire is
composed of 26 questions addressed to a close
relative about the changes experienced by the

patient over the past 10 years, in aspects of
daily behaviour requiring memory and other
intellectual abilities. Each item is given a score
from 1 to 5 (1=has become much better, 2=has
become a little better, 3=has not changed,
4=has become a bit worse, 5=has become
much worse). The global score is the sum of
the scores of all items and ranges from 26 to
130 points. This questionnaire has a good
interrater and intrarater reliability.26–28 There is
a good correlation between the score on the
mini mental state examination (MMSE)29 and
IQCODE scores.27 28 30 31 This questionnaire is
a valuable tool to screen dementia in the
community,32 and it is not influenced by
patients’ previous intelligence, level of educa-
tion, and socioeconomic class26–28 30 31 because
its aim is to detect a decline from a high previ-
ous to a lower present intellectual level.25 The
IQCODE score is as eVective as the MMSE29

for the screening of dementia27 irrespective of
its severity.32 The main interest of the IQ-
CODE at the acute stage of stroke, is that it
does not require any participation of the
patients themselves at the acute stage of the
disease when neuropsychological functions are
severely influenced by stroke. We classified
patients with IQCODE scores of 104 or more
as having pre-existing dementia because this
cut oV score accurately classifies 92.7% of
patients with Alzheimer’s disease as actually
demented and 88.1% of the general population
sample as normal, leading to a diagnostic accu-
racy of 90.4%.27 The assessment of independ-
ent daily living activities was performed with
the informant completed measure of activities
of daily living and behaviour in elderly patients
with cognitive impairment33: the score obtained
quantifies the loss of independence in daily liv-
ing activities (IDLA) with a score varying from
0% to 100%. This measure quantifies the loss
of independent daily living activities and allows
a follow up, irrespective of the presence of
motor or perceptual handicaps.33 A standard-
ised interview of the patient’s family was
performed to look for depressive symptoms
within the past year before stroke. Previous
Parkinson’s disease was also studied. Tests for
vitamin B12 deficiency or thyroid disease were
performed in patients with clinical or biological
features suggesting such an underlying disease.
In patients with pre-existing dementia, these
analyses were performed because of the
presence of previous cognitive impairment. All
patients are followed up every 6 months.

Brain CT was performed without contrast,
on an Elscint 2004 Elite Plus machine (Elscint,
Israel), by means of 5 mm contiguous slices.
Haemorrhagic infarcts were quoted as infarcts.
We determined on CT the number and
location of old infarcts defined as infarcts seen
at admission on CT and not related to the
index stroke. We did not analyse the volume of
infarcts because our technique of CT did not
allow a post hoc volumetric analysis. The loca-
tion of old infarcts was determined as a
function of the side (right, left) and of the the
territory involved (anterior superficial, poste-
rior superficial, deep, cerebellum-brainstem)
according to the procedure of Tatemichi et al,1
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with the addition of small centrum ovale
infarcts that we included in the deep infarct
group. We defined silent infarcts according to
the criteria of Mounier-Vehier et al.34 Leukoa-
raiosis was defined according to the criteria of
Inzitari et al35 and scored by means of the 0–3
point rating scale of Blennow et al.36 Leukoa-
raiosis was assessed on the hemisphere oppo-
site to a unilateral focal vascular lesion, if any,
and on the right hemisphere in the remainder.
Cerebral atrophy was scored according to a
global rating method.37 This assessment pro-
vided cerebral atrophy scores of 0 (no atrophy),
1 (mild atrophy), 2 (moderate atrophy), or 3
(severe atrophy).

We included in the CT procedure at admis-
sion investigations of the medial temporal lobe
according to the procedure of Jobst et al18;
planes were 20° caudal to the orbitomeatal line
in 2 mm contiguous slices through the
posterior fossa. The minimum width of each
medial temporal lobe (combined hippocampal
formation and parahippocampal gyrus) was
measured in mm at the narrowest point
(irrespective of side), level with the brainstem

(between the anterior and posterior limits of
the brainstem). The whole medial temporal
lobe is covered by 5 to 7 scan sections when 2
mm sections are made, and the minimum
thickness is usually found midway through the
series. Left and right medial temporal lobe
widths (combined hippocampal formation and
parahippocampal gyrus) were measured from
the film by a neuroradiologist (JPP), blinded to
the clinical diagnosis. In another study con-
ducted in our centre with the same procedure,
two independent neuroradiologists had an
excellent interobserver agreement, with an
interrater deviation<1 mm and a complete
agreement in 92% of cases.20 We used a cut oV
point of 11.5 mm to diVerentiate patients with
MTLA (defined as at least one medial tempo-
ral width of <11.5 mm) from patients without
MTLA. The choice of this cut oV point has
been established according to indications
provided by Jobst et al.18 We previously found
that a cut oV point of 11.5 mm distinguishes
patients with Alzheimer’s disease from non-
Alzheimer’s disease patients with a specificity
of 0.95, a sensitivity of 0.81, a predictive posi-

Table 1 Results of the bivariate analysis comparing demographic characteristics, risk factors for stroke, risk factors for
dementia, severity of the neurological deficit at admission, stroke subtype, and cause of stroke between patients with medial
temporal lobe atrophy MTLA (+) and patients without (MTLA −)

Variables MTLA (−) n=76 MTLA (+) n=94 OR (95 CI) p Value

Demographic characteristics:
Age (y)* 68.5 (42–91) 79 (49–101) <0.0001
Female sex† 35 (46.1) 52 (55.3) 1.5 (0.8–2.7) 0.2295
Primary education level† 63 (82.9) 76 (80.9) 0.9 (0.4–1.9) 0.7315
Loss of IDLA ()* 3 (0–92) 17 (0–85) <0.0001

Cognitive status before stroke:
IQCODE score* 78 (78–128) 88 (78–130) <0.0001

Possible risk factors for stroke:
Smokers† 18 (23.7) 13 (13.8) 0.5 (0.2–1.1) 0.0980
Alcoholism† 21 (27.6) 14 (14.9) 0.5 (0.2–1) 0.0412
Arterial hypertension† 43 (56.6) 52 (54.2) 1 (0.5–1.8) 0.8694
Diabetes mellitus† 6 (7.9) 16 (17) 2.4 (0.9–6.5) 0.0780
Hyperlipidaemia† 18 (23.7) 19 (20.2) 0.8 (0.4–1.7) 0.5855
Migraineurs† 10 (13.2) 11 (11.7) 0.9 (0.4–2.2) 0.7742
History of atrial fibrillation† 12 (15.8) 25 (26.6) 1.9 (0.9–4.2) 0.0896
Coronary heart disease† 18 (23.7) 36 (38.3) 2 (1–3.9) 0.0419
Peripheral artery disease† 10 (13.2) 9 (9.6) 0.7 (0.3–1.8) 0.4610
Familial stroke† 27 (35.5) 31 (33) 0.9 (0.5–1.7) 0.7276
Familial migraine† 11 (14.5) 11 (11.7) 0.8 (0.3–1.9) 0.5925

Possible risk factors for dementia:
History of depression† 15 (19.7) 10 (10.6) 0.5 (0.2–1.2) 0.0958
Parkinson’s disease† 2 (2.6) 2 (2.1) 0.8 (0.1–5.9) 0.6059
Thyroid disorders† 6 (7.9) 4 (4.3) 0.5 (0.1–1.9) 0.2491
Familial dementia† 10 (13.2) 13 (13.8) 1 (0.4–2.6) 0.8987
Familial depression† 16 (21.1) 20 (21.3) 1 (0.5–2.1) 0.4716
Previous stroke or TIA† 22 (28.9) 24 (25.5) 0.8 (0.4–1.7) 0.6182

Stroke characteristics:
Orgogozo score at admission* 70 (10–100) 70 (5–100) — 0.6946
Ischaemic stroke† 68 (89.5) 84 (89.4) 1 (0.4–2.7) 0.9812
Cervical artery atheroma† 16 (21.1) 21 (22.3) 1.1 (0.5–2.3) 0.8397
Cardioembolism† 15 (19.7) 27 (28.7) 1.6 (0.8–3.4) 0.1768
Lipohyalinosis† 11 (14.5) 12 (12.8) 0.9 (0.4–2.1) 0.7462
Other definite causes† 1 (1.3) 1 (1.1) 0.8 (0.1–13.2) 0.6957
Undetermined cause† 3 (3.9) 7 (7.4) 2 (0.5–7.9) 0.2656
Unknown cause† 28 (36.8) 24 (25.5) 0.6 (0.3–1.1) 0.1116

CT findings:
Leukoaraiosis score* 0 (0–3) 1 (0–3) 0.0004
Cerebral atrophy score* 1 (0–3) 2 (0–3) <0.0001
At least 1 old infarct† 28 (36.8) 35 (37.2) 1.0 (0.6–1.8) 0.9580
Anterior superficial infarct† 1 (1.3) 3 (3.2) 2.4 (0.3–24.0) 0.4224
Posterior superficial infarct† 3 (3.9) 5 (5.3) 1.4 (0.3–5.9) 0.6745
Superficial infarct† 4 (5.3) 8 (8.5) 1.6 (0.5–5.6) 0.4111
Deep infarct† 23 (30.3) 26 (27.7) 0.9 (0.5–1.7) 0.7094
Cerebellum-brainstem† 4 (5.3) 4 (4.3) 0.8 (0.2–3.4) 0.7577
Right hemisphere† 20 (26.3) 28 (29.8) 1.1 (0.6–2.2) 0.6171
Left hemisphere† 16 (21.1) 20 (21.3) 1.0 (0.5–2.1) 0.9717
Bilateral infarcts† 10 (13.2) 26 (17) 1.3 (0.6–3.0) 0.4865
At least 1 silent infarct† 21 (27.6) 34 (36.2) 1.3 (0.7–2.4) 0.6960

*Median values (range), Mann-Whitney U test.
†Number of patients (%); ÷2 test with Yates’ correction when necessary or Fisher’s exact test.
—=Not applied.
Significant statistical links appear in bold characters.
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tive value of 0.99, a predictive negative value of
0.45, and a diagnostic accuracy of 0.83 in
patients attending a memory clinic.20 In
patients with temporal lobe mass eVect due to
bland or haemorrhagic acute stroke, or with an
old infarct involving the medial temporal lobe,
the measure was performed only on the
unaVected side.

The first step of the statistical analysis
consisted of a description of the prevalence of
MTLA, with 95% confidence intervals (95%
CIs). The second step consisted of a bivariate
analysis comparing variables between patients
with and without MTLA. We used the ÷2 test,
with Yates’ correction or Fisher’s exact test
when appropriate, and the odds ratio (OR)
method with 95% CIs to compare qualitative
factors between groups. We used the Mann-
Whitney U test to compare quantitative
variables; variables compared between groups
were IQCODE scores, demographic character-
istics, risk factors for stroke, risk factors for
dementia, severity of the neurological deficit at
admission, stroke subtype and cause, and CT
data. The third step of statistics consisted of a
logistic regression analysis38 with MTLA
(quoted 1 when present and 0 when absent) as
dependent variable. The independent variables
included in the multivariate analysis were
selected from the bivariate analysis with a 0.25
level as a screening criterion for selection of
candidate variables.38 Data were analysed with
the SPSS/Macintosh package.

Results
The study population consisted of 170 patients
(87 women; 83 men) with a median age of 75
years (range 42 to 101 years). Eighteen patients
had a deep intracerebral haemorrhage and 152
had an ischaemic stroke. One hundred and
twenty four patients had a first ever stroke and
46 had had a previous stroke or transient
ischaemic attack. Twenty seven patients had an
IQCODE score>104.

Of 27 patients with prestroke dementia, five
had a history of depressive symptoms: however,
they did not fulfill the criteria of a major
depressive episode and did not require a treat-
ment. We found a history of Parkinson’s
disease in three of 170 patients, none of them
having pre-existing dementia. In the 27 pa-
tients with pre-existing dementia, vitamin B12

concentrations and thyroid functions were
normal.

Of the 170 patients, 94 (55.3%; 95% CI
47.8–62.8) had MTLA. In three patients
(1.8%), the measure of medial temporal lobe
width was performed in only one side because
of the existence of oedema involving the
temporal lobe on the other side. The break-
down of patients with MTLA in various age
categories was 12 of 54 patients between 40
and 69 years (22.2 %; 95% CI 11.1- 3.3), 36 of
54 patients between 70 and 79 years (66.7 %;
95% CI: 54.1–79.2), and 46 of 62 patients
aged 80 years or more (74.2 %; 95% CI 63.3–
85.1). Of 94 patients with MTLA, 23 (24.5 %;
95% CI 15.8–33.2) had pre-existing dementia;
of 76 patients without MTLA, only 4 (5.3 %;
95% CI 0.2–10.3) had pre-existing dementia

(p=0.0007). Two of these four patients had
previous stroke or transient ischaemic attack,
one had silent infarct on CT. The median value
of the IQCODE scores was 88 (range 78–130)
in patients with MTLA and 78 (range 78–128)
in patients without MTLA (p<0.0001).

The other results of the bivariate analysis are
provided in table 1. The results of the logistic
regression analysis with MTLA as dependent
variable are given in table 2. The overall
prediction of the mode is 71.2% with total
÷2=46.618, df=5 (p=0.0001). IQCODE scores
just reached significance (p=0.05).

Discussion
This study showed that MTLA was present in
55.3% of consecutive stroke patients of 40
years of age or more; patients with MTLA were
more likely to have pre-existing dementia; fac-
tors independently associated with MTLA
were age and global cerebral atrophy, whereas
pre-existing cognitive decline just reached
significance.

The cut oV value of 11.5 mm provides a
good diagnostic accuracy for a diagnosis of
Alzheimer’s disease in patients attending a
memory clinic.20 The method is very simple. It
yielded a diagnostic accuracy close to those of
more complex techniques.16 39–41 Magnetic
resonance volumetry is probably more sensi-
tive. However, in stroke patients, MRI is not
always feasible at the acute stage of stroke
because of contraindications such as pacemak-
ers, availability of the machines in emergency,
and poor cooperation in some patients. We
could have assessed MTLA by means of
delayed MRI but this procedure would have
introduced two sources of bias: (1) exclusion of
patients with early death and of patients who
could not undergo MRI because of poor coop-
eration and (2) delayed structural changes in
the medial temporal lobes in patients with in-
farcts in the posterior cerebral artery territory.
Therefore, for the purpose of this study, CT
was the most appropriate procedure.

MTLA was present in 55.3% of consecutive
stroke patients of 40 years of age or more. Our
study was performed using CT to allow
consecutive recruitment of patients and the
French law does not allow the use of
radiography in healthy controls. To our knowl-
edge, there are no data available on the preva-
lence of MTLA in healthy controls using
Jobst’s method.18 20 However, MTLA was stud-
ied in anxious patients with memory com-
plaints but normal performance on memory
tests and in controls free of cognitive com-
plaints who required CT for otological reasons:
only 5% of these patients had MTLA.20 Data
are available using MRI. Whereas most pa-
tients with probable Alzheimer’s disease have

Table 2 Results of the logistic regression analysis with
MTLA as dependent variable.

â SE p Value

Age 0.0426 0.0193 0.03
Cerebral atrophy score 0.6714 0.2517 0.01
IQCODE score 0.0317 0.0169 0.05
Constant −6.7478 1.7359 0.0001
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medial temporal lobe atrophy, a significant
number of non-demented subjects do as
well.42 43 Launer et al42 found MTLA in 24% of
non-demented controls aged 65 to 85 years.
Golomb et al,43 who studied hippocampal atro-
phy in a sample of healthy volunteers (aged 55
to 88 years), found a prevalence of 33%,
increasing with age and reaching 56% in those
76 years and older. Despite methodological
discrepancies (CT v MRI, age of the popula-
tion), the prevalence of MTLA seems to be
higher in our study. The most likely explana-
tion could be high prevalence of patients with
Alzheimer’s disease in our population.

The brain, medial temporal lobe structures
included, atrophies with advancing age in cog-
nitively normal people. Using MRI, Convit et
al44 found an age related reduction in medial
and lateral lobe volumes. However, age is also a
significant risk factor for Alzheimer’s disease.
Moreover, in healthy people, the volume of the
temporal lobe remains constant with aging,
whereas there was a significant age related
decrease (about 1% each decade) of posterior
frontal lobe volume.45 Double et al46 considered
that significant brain atrophy is not a conse-
quence of advancing age and suggest a regional
specificity of damage in Alzheimer’s disease. In
our study, we found pre-existing dementia to
be at the limit of significance, independently of
the eVect of age and cerebral atrophy scores.

Dementia was diagnosed according to the
IQCODE, an informant questionnaire filled
with a patient’s close relative as soon as possi-
ble after admission, to evaluate the evolution of
cognitive functions over a 10 year period before
stroke.25 It was not possible to perform a
reliable neuropsychological examination of the
patients themselves to evaluate their pre-
existing cognitive status, because of the poten-
tial consequences of the stroke lesions. The
information of the relatives has proved to be
useful for the diagnosis of dementia when
recorded in the same unstructured manner as
the clinical history,47 48 as well as in structured
interviews used for epidemiological studies,49 50

even after death.50 This method is as sensitive
as the MMSE29 51 in screening for mild
dementia.32 To avoid an overestimation of the
prevalence of pre-existing dementia, we used a
cut oV point of 104 for the IQCODE as used
by Jorm and Jacomb,27 although the best cut off
point to discriminate between demented and
non-demented patients with the French ver-
sion of the IQCODE seems to be 94.52 There-
fore, according to previous studies, we prob-
ably correctly classified 90% of patients and the
risk of misclassification of patients who had an
IQCODE score of 104 or more was about
7%.27 Moreover, patients with a high IQCODE
score had a more severe impairment in every
day functioning, supporting the diagnosis of
dementia in patients with high IQCODE score.
Our study has probably underestimated the
number of patients with dementia before
stroke.

In a memory clinic, MTLA is strongly asso-
ciated with a diagnosis of Alzheimer’s disease.20

Of 94 stroke patients with MTLA, 23 (24.5%)
had pre-existing dementia, suggesting a contri-

bution of Alzheimer pathology to the dementia
syndrome; these patients are currently being
followed up to determine whether they will ful-
fill clinical criteria for possible or probable
Alzheimer’s disease.53 Of 76 patients without
MTLA, four (5.3%) had pre-existing demen-
tia. We did not get enough information
concerning the course of the disease at the time
of the study to be sure of the aetiological diag-
nosis in these patients. The hypothesis is that
they may have vascular dementia, or degenera-
tive dementia other than Alzheimer’s disease;
two of them had a history of stroke or transient
ischaemic attacks, and silent infarcts were
present in one. The follow up of the patients is
now necessary to confirm this hypothesis.
Seventy one patients with MTLA did not meet
the criteria for pre-existing dementia; the first
possibility is that the IQCODE is not as sensi-
tive or specific for Alzheimer’s disease in this
group of stroke patients as in a group of
patients with memory complaints: MTLA
could be a feature of cerebrovascular disease as
well as Alzheimer’s disease. Using MRI,
Laakso et al54 found hippocampal atrophy in
seven of nine patients with vascular dementia.
However, they used the DSM III R criteria55 to
diagnose vascular dementia. As these criteria
do not require any temporal relation between
stroke and cognitive impairment, vascular
dementia may have been overdiagnosed and
the cases with temporal atrophy might corres-
pond to Alzheimer’s disease associated with
stroke, as suggested by the authors themselves.
Moreover, in another study,56 atrophy of the
temporal sulci on MRI distinguished patients
with Alzheimer’s disease from patients with
vascular dementia, and no association was
found between risk factors for stroke and tem-
poral atrophy.57 Very few data are available
concerning the relation between white matter
abnormalities and MTLA: in a study con-
ducted in healthy elderly volunteers, MTLA on
MRI was associated with impaired memory
performance whereas periventricular and deep
white matter lesions were not58; in the study of
Launer et al,42 no significant relation was found
between MTLA and deep or periventricular
white matter lesions seen on MRI. In our study,
there was a significant relation between leukoa-
raiosis and MTLA in univariate analysis; how-
ever in the multivariate analysis, when the other
variables were taken into account, leukoaraiosis
did not appear as a factor independently asso-
ciated with MTLA. We might hypothesise that
some stroke lesions may have induced second-
ary MTLA. However, this hypothesis is un-
likely because (1) CT was performed at admis-
sion, before secondary MTLA could occur; (2)
in patients with old infarcts aVecting the inter-
nal temporal lobe, the measure of the width of
the medial temporal lobe was performed only
on the unaVected side; (3) there was no diVer-
ence (p=0.76) in the prevalence of MTLA
between patients with and without old infarcts
on CT. This is in accordance with the data
from the literature. In a study conducted in
demented and non-demented people,42 MTLA
was found to be associated with severity of
dementia and cortical and white matter
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atrophy, but not with the presence of infarc-
tion. The second possibility is that the
IQCODE is not as sensitive as a battery of
neuropsychological tests to assess the diagnosis
of dementia. With a cut oV point of 104 for the
IQCODE scores we probably underestimated
the prevalence of pre-existing dementia in
stroke patients. In more recent studies with the
IQCODE, a lower cut oV point was chosen52 59;
therefore, some patients with MTLA who were
classified as non-demented could be misclassi-
fied. The last possibility is that patients with
MTLA and no pre-existing dementia may be at
a preclinical stage of Alzheimer’s disease. A
longitudinal study has shown that 50% to 70%
of patients with mild cognitive impairment and
MTLA develop Alzheimer’s disease after 3
years and 91% after 4 years of follow up.60 A
recent prospective study using MRI61 showed
that loss of temporal volume is an excellent
predictor of dementia of the Alzheimer type
and may mark the beginning of the disease
process within 6 years before the onset of
dementia. This could also explain why al-
though patients with MTLA were more likely
to be demented before stroke, the IQCODE
score just reached significance. The patients at
a preclinical stage of Alzheimer’s disease who
have low IQCODE scores may have skewed the
results of the logistic regression analysis
towards a weakened link between MTLA and
IQCODE scores. Our patients are currently
being followed up to determine whether they
are at increased risk of Alzheimer’s disease in
the next few years. These patients might be at
increased risk of progressive dementia because
of the potential summation of vascular and
Alzheimer lesions of the brain.7 They may con-
tribute to an important part of the 5.5-fold
increased risk of new onset dementia found
after an ischaemic stroke.3

We did not find any significant relation
between the presence of old infarcts on CT and
MTLA. We did not study the relation between
the MTLA and the size and location of the
acute stroke for three reasons: (1) they could
not have influenced the pre-existing cognitive
status, or the size of medial temporal lobe; (2)
it was not possible to assess the location and
size of the acute lesions because CT was
performed too early after stroke onset when
most infarcts are not visible; (3) because of
early death, a second CT or MRI could not be
performed in all patients.

The classification of the dementia syn-
dromes would be of interest. However, the
aetiological diagnosis of the dementia syn-
drome cannot be easily made at the acute stage
of stroke because the neuropsychological
evaluation of the patient is much more
influenced by the acute eVects of stroke than by
a potential underlying disease. Our patients are
currently being followed up to determine the
aetiology of the dementia syndrome (for
instance, Alzheimer’s disease, frontotemporal
dementia, dementia with Lewy bodies, vascular
dementia, other dementia) according to the
neuropsychological profile, the MRI data, the
time course of the disease, and postmortem
when possible, and to confirm our hypothesis

that degenerative processes might explain
many dementias associated with stroke.

In conclusion, the association of MTLA and
pre-existing dementia in stroke patients
suggests that Alzheimer’s pathology contrib-
utes to the dementia syndrome in these
patients. Whether stroke patients without
pre-existing dementia and with MTLA are at
increased risk of Alzheimer’s disease over the
next few years and contribute to the increased
risk of new onset dementia in stroke patients
remains unknown. A longitudinal follow up is
now necessary to determine whether they fulfill
criteria for Alzheimer’s disease and to obtain
neuropathological confirmation when possible.
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