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Abstract

We examined 40 elderly patients presenting with different psychiatric manifestations
for the first time after the age of 50 years . Dementia was considered an exclusion
criteria confirmed by MMSE ,memory subscale of the Computerized Sermion Pro-
gramme and the ICD10 criteria. All subjects were examined for cognitive functions
using the above tests and for SPECT scanning using 99m Tc-HMPAO once at the
beginning of the study and after 1 year follow up. We found that CBF levels corre-
lates negatively with cognitive impairment thus raising neuropsychological tests and
SPECT as early predictors of dementia.

Introduction

Dementia is a clinical syndrome character-
ized by slowly progressive social
breakdown ,changes in personality and
language function .

Psychotic symptoms such as delusions
and hallucinations and mood changes
may be the presenting feature. Neuro-
psychological investigations may reveal
cognitive deficits which become more
pronounced later in the course of the
ilIness.

Thus, memory complaints especially in
elderly patients must not be viewed as
totally secondary to psychiatric symp-
toms (Wilson& Evans ,1996).

These observation underline the impor-
tance of taking. elderly patient's psy-
chiatric complaints seriously ,and con-
sider it an indication for thorough
physical and neuropsychological exami-
nation focusing on memory disorders
(Schmand et al, 1997).Much research
interest and effort have been directed
towards the identification of measures
that help in predicting future dementia
These included neuropsychological as-
sessment (Charles et al,1991) , cranial
computed tomography (CT) and brain
magnetic resonance (MRI) (Carletta et
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al,1995),and event related evoked' po-
tentials (P300) (Klaus et al,1990).
However, few studies have examined
how cognitive functions might parallel
SPECT findings along the course of
dementia.

Aim of the Work

The aim of our work was to examine
the correlation between neuropsycho-
logical impairment in elderly psychiat-
ric nondemented patients and regional
cerebral blood flow using single pho-
ton emission computed tomography
(SPECT) .

A second aim was to re-examine
these patients after 1year to detect
changes in cognitive functions and as-
sess the role of SPECT in predicting
early dementia.

Materials and Methods

We examined 40 elderly psychiatric
patients ranging from age 50 to 80
years Both sexes were included.All
subjects were recruited from the in
and outpatients attending the Institute
of psychiatry ,Ain Shams University
Hospitals. They were diagnosed accord-
ing to the ICD 10 Research and Diag-
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nostic criteria and received comprehen-
sive medical, neurological and psychiat-
ric evaluations.None had past history
of psychiatric disorder before. Exclu-
sion criteria included significant medi-
cal or neurological illness , drug
abuse and the presence of white mat-
ter lesions as detected by hypodensi-
ties on CT. All patients undergo cog-
nitive tests and SPECT assessment.
and gave in informed consent to share
in the study after full explanation of
the purpose of the work to the pa-
tients and their relatives..

Cognitive Tests

The tests included assessments needed
to choose elderly subjects as average
intelligent , nondemented to be includ-
ed in the study .

Follow up examination was performed
to predict future cognitive status in
our subjects. Patients with scores
above 6 on the block design and sim-
ilarities subsets of the Wechsler Adult
Intelligence Scale (Wechsler ,19.58)
were included in the study . Those
with subnormal score (<23)on the
Mini Mental State Examination were
excluded from the study . The same
test and the memory subscale of the
computerized serinion programme
were used once at the beginning of
the test and repeated to reassess the
cognitive functions in our subjects
after 1 year.

SPECT Scanning

SPECT studies were carried out using
480mbq  99mTc-HMPAO ,given by
bolus injection into the brachiocephalic
vein at the elbow and prepared ac-
cording to the manufacturer’s instruc-
tions. Images were obtained using a
rotating single head rectangular Sophy
XRT gamma camera. Transverse
,sagittal and coronal planes were re-
constructed using appropriate filter .
SPECT scans were assessed and grad-
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ed visually on basis of the number of
affected areas , the predominant area
and the severity score (0-4) which
represent the degree of hypoperfusion.

Results

The demographic and clinical charac-
teristics of our subjects were present-
ed in table 1.

Their age ranged between 55 and 80
years with a mean of 67.2 +5.5 .The
sample group included 27 males and
13 females.

They presented for the first time
with psychiatric symptoms and were
diagnosed according to the ICD10 .18
patients fulfilled the criteria for unipo-
lar depression ,9 patients were diag-
nosed as paranoid delusional disorder
and 3 patients obsessive symptoms.

The MMSE ranged between 25 and
30 with a mean of 27.2+2.1 .The
results of the memory' test showed a
mean of 85.0+14.8 .CT scans done
for all patients showed no focal hypo-
densities .Cognitive tests and SPECT
scanning were repeated 1 year later.
Out of the 40 patients 35 were regu-
lar on follow up visits every 2
weeks, but 4 of them refused to have
S>PECT scanning again. Table 2
shows comparison between results of
MMSE and memory tests across lon-
gitudinal studies .We found significant
decreased scores on both tests with
the mean for the MMSE 20.1+3.4
and for the memory tests 61.2+13.8,
which indicate definite cognitive im-
pairment .

Tables 3.4 and 5 show the differenc-
es between SPECT findings in rela-
tion to both cognitive states .There
were significant increased number of
affected areas, .severity of affection

more in the frontoparietal regions bi-
laterally as shown in Figs. (1.2.3).
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Table (1)
Demographic and clinical characteristics of patients
[ ..
Variable No. of patients
Sex
- male 27
- female 13
Age range 55-80
mean +/- SD 67.2 +/- 5.5
Psychiatric presentation
- unipolar depression 18
- delusional disorder 9
- obsessive symptoms 3
Cognitive tests
- MMSE 27.2 +/- 2.1
- Memory tests 85.0 +/- 14.8
Table (2)

Comparison between cognitive tests before and after one year follow up.

Variable At the onset After one year P- value
Number 40 35
MMSE 27.252.1 20.1+ 3.4 significant
Memory tests 85.0+ 14.8 61.2 + 13.8 significant
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Table (3)
SPECT findings at the onset and after one year (number of affected are-

as).

Variable At the onset After one year P- value
Number 40 31
Number of affected 4.7+ 3.8 9.1+53 significant
areas

Spfeerpeperyler yew s v ommvs s o1

Variable At the onset After one year P- value
Number 40
Number 31
Severity of affec- 99f 16 175f 13.6 significant
tion.

Table (5)
Predominant affected area.

Variable At the onset | After one year P- value
Number 40 31
Rt cortex 42.1% 85.5%
Lt cortex 49.9% 90.1% significant
Rt frontal 35.2% 74.4% significant
Lt frontal 52.75 86.9%
Rt parietal 32.4% 67.3% significant
Lt parietal 45.2% 70.8% significant
Rt temporal 15.5% 35.0%
Lt temporal 14.8% 42.2%
Rl & Lt cerebellar 15.6% 28.3%
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Fig. 1 shows bilateral fronto-
temporal hypoperfusion.

The last row shows extensive level of
hypoperfusion after one year.

Fig. 2: shows bilateral assymeterical
cerebral deficits.

The 4th row shows increased number
of cerebral deficits representing the se-
verity of affection-
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Fig. 3: shows left frontal and right posterior cerebral deficits .

After one year follow up global hypoperfusion predominate.
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Discussion

Studying the natural course of demen-
tia is one of the most important , but
difficult tasks of clinical research,
which faced numerous methodological
problems .This may explain the discre-
pancies and inconsistencies in the re-
sults ( Little & Burns, 1993). Psychiatric
symptoms may proceed cognitive dys-
function in dementia .Yvonne et
al,1994 studied the prevalence of psy-
chiatric symptoms to clarify psychiatric
predictors of dementia .They found
that the most frequent symptoms were
irritability ,apathy ,insomnia , agitation,
impatience and emotional liability.
However, they considered these symp-
toms as independent predictors of de-
mentia when .ognitive tests appears
to be normal.

In our study ,we reviewed the psychi-
atric presentation in our patients and
found most of them presenting with
depressive and paranoid symptoms ,
Those complaining of depression were
the majority expressing their feelings
in somatic terms, agitated behaviour
and death thoughts .Fortunately , this
group of patients showed marked im-
provement on treatment. While ,other
patients presenting with paranoid delu-
sions towards their family members ,
continued with suspicious and aggres-
sive attitude. In 1 year follow up ,
30 % of our patient reported visual
hallucination and repeatcd dclirious
states.

These symptoms coincides with recent
memory impairment observed in 82%
of our sample .The significant decrease
in the MMSE and memory test scores
point to the level of functioning and
suggest objective psychological tests as
predictors of dementia. Charles et al
1991 found that verbal recall, visuospatial
recall, object function recognition and ob-
ject identification are four psychological
tests exhibit high senstivity and specifity
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in distinguishing between subjects with
and without a decline in cognitive impair-
ment. On the other hand, attempts have
been made to evaluate the influence of CT
and EEGfindings on the cause of demen-
tia. During the follow up, Patients clini-
cally diagnosed as mild cognitive im-
pairment show greater deterioration in
cognitive performance . decrease of al-
pha and increase of theta activity and
enlargement of cerebrospinal fiuid

spaces. These findings can be consid-
ered a strong evidence of an underly-
ing degenerative brain changes and
raises these investigations as markers
of greater importance for the distinc-
tion between patients who will and
who will not develop dementia (Forstl
et al,1996).

Various studies have addressed the re-
lationships between neuropsychological
test performance and regional cerebral
blood flow (rCBF) in dementia using
SPECT .Significant negative correlation
were found between the overall im-
pairment score and the level of rCBF
,meaning that a high impairment score
is associated with a low rCBF

(Elfgren et al,1996).In our work , the
visual analysis of SPECT findings ,
guided by the colour scale was help-
ful to detect small regional changes
Aging by itself has its effect on
rCBF changes ,as Costa et al ,1993
confirmed a global decrease in glucose
metabolism and CBF with age .They
found cortical asymmetries , particular-
ly in the fronto-parietal regions to be
a characteristic feature of SPECT
studies of normal aging in patients
above 70 years old .For this reason
we don’t consider our finding of bi-
lateral affection in the frontoparietal

region to be specific to dementia ,
but what concerns us here is the sig-
nificant increase in the number of af-
fected areas and severity of perfusion
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deficits that is positively correlated
with cognitive impairment .Other stud-
ies using the MMSE to explore the
relation between cortical blood flow
and cognitive functioning in demented
patients reported a significant relation-
ship in the posterior parietal areas
(Miller & Cummings, 1991) and inferi-
or frontal and parietal cortex (Jagust et
al, 1989). However ,the correlation
found in these two studies can be
questioned with the regard to the dif-
ferent . radiopharmaceutical (133Xe)
used and the limited number of pa-
tients examined (less than 10).
Elfgren et al (1996) examined 16 pa-
tients with Frontal lobe dementia with
a selection of tests from Luria's neu-
ropsychological investigation
(Christensen, 1974) and found strong
relationship between verbal fluency
and blood flow levels in the frontal
and left temporal anterior inferior are-
as. Also, O’Brien et al ,1992 found
correlation between visuospatial con-
structional ability (Block Design)
and right parietal blood flow levels in
Alzheimer dementia. Reviewing the
above results we can conclude that the
predominant affected area in dementia
is related mostly to the type of cogni-
tive impairment and the specific type
of dementia.

Conclusion

In general our study show a close
coupling between reduced rCBF and
global neuropsychological deficits in
dementia and that SPECT as a meas-
ure might be wuseful for following
elderly patients for future development
of dementia.
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