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logically to determine the degree of dementia
and the EMI Scan was used for evidence of
cerebral degeneration.

Methods
The study was performed on 50 long-stay

patients who had a case note diagnosis of
schizophrenia and who fulfilled the criteria cir
Feighner tt al (1972). O f these, 17 pati en ts had
evidence of tardive dyskinesia. Patients were
seen at least three times by the examining,
psychiatrist and nursing observation was taken
into account before a judgement was made on
the presence or absence of the syndrome. The
two groups, i.e. those with and those without
tardive dyskinesia, did not differ with respect to
age (patients over the age of 60 were exclu ded),
social class, duration of hospitalization, duration
of treatment and the sex ratio was not signi:.
ficant ly different (Table I ).

Psychologica l tests consisted of the clinical
tests of the sensorium (Withers and Hintont ~'

1971) and in 39 unselected cases (14T D, 25
no-T'D}, the Inglis (1959) pair ed associate '
learning test.

An EM I scan was performed on all the pat
ients and these were reported on a measured '
'blind'. Three were found to have evidence of
frontal leucotomy and were excluded from the
EMI scan data. T he degree or ven tricular en~
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SUMMARY Seventeen schizophrenic patients with tardive dyskinesia
(T D) and 33 schizophrenics without tardive dy~kinesiawere examined
by psychological tests of intellectual functiO'n and EM! scans were
performed . The group as a whole were found to b e demented and 31 out
of 45 had abnonnalities on the scan. On a learning test the tardive dy
skinesia group did significantly worse and using a measured para..
m eter of the scan (th e Ventricular Index) the tardive dyskinesia group
had more ahnormality. It is suggested that the higher incidence ofpath
ology in the tardive dys kines ia group may be related to chronic neuro
leptic toxicity.

It has been suggested byJohnstone et al ( 1978)
th at there may be a group of schizophrenic
patients who develop intellectual deterioration
with objective (EM I Scan ) evidence of cerebral
degenera tion . It could be, as sugge sted by
Jellinck (1976), that conditions in mental
hospitals may be such as to produce brain
disease and dementia. A second possibiity is that
the dementia is due to long-continued admin
istration of neuroleptic drugs. One side effect of
neuroleptic administration is tardive dyskinesia,
which is thought to be du e to the develop ment of
dopamine receptor supersensitivity. Such super
sensitivity may be a pharmacological response
to the dopaminergic blockade but could also be
due to a degeneration of dopaminergic neurones
as seen in Parkinson's disease, since there is
evidence of post.morte m degenerative change in
the substantia nigra of patients who have been
treated with neuroleptic drugs (Christenson et al,
J970). A degeneration could also be taking
place in systems post-synaptic to the dopa
minergic system such as GABA-ergic or cholin
ergic neurones.

The hypothesis for this study was that patients
with tardive dyskinesia would show a greater
degree of dementia than those without, since
tardive dyskinesia could be a sign of a more
general ized neurotoxic process. Chronic schizo
phrenic patients were therefore tested psycho-
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No tardive dyskinesia

The results of the global rating scale for .the
group correlated significantly with . age (r :! =
- .52, P < .001). There was also a significant
relationship between the globa l score and the
duration of treatment (r = -.38, P < .01).
However, when the effect of age on this test was
partialled out, the true correlation between the
duration of treatment and the test then achieved
only bord erline significance (r = - .28, P
= .05).

(b) The Paired . Associate Learning Test
(Inglis, 1959). l'fie group with tardive dyskin
esia performed significantly worse than the
group without tardive dyskinesia (T a ble II).
Taking the score of 24 as the cut-off poi nt ,
wh ich is outs ide the range of the original control
series (Inglis, 1959), then of the 14 schizo
phrenicswith ta rdive dyskinesia, 8 had scores
a bove 24 and of the 25 schizophrenics without
tardive dyskinesia, only 3 had scores above 24.
This was significant (P < .005) by Fisher's exact
probability test. Ther e was no significant corre
lation between the test score and the age of the
pa tient . The differences betwe en the groups
cannot be related to the sex ratio which is not
significantly different and the PALT scores
were not signi ficantly rela ted to sex (t = 0.13).

Ekfl scans
There was a great deal of pathology observed

by the neuroradi ologist in th e EMI scans. Of the
total group, 31 out of 45 were rated as abnorma l
on one or more parameters. When measured the
EMI scans fen into the pathological range on the
Ventricu lar Index (T D group) and the cella

Tardive dyskinesia

TABLE I
Charaaeristicsof 2 groups ofpatients

PSJ·chologicaltests
(a ) Clinical test of the sensorium (Withers and

Hinton , 1971). When compared with pr eviously
reported non-schizophrenic controls (Johnstone
, t ai, 1978) both the group with and the group
withou t tardive dyskinesia were significantly
impared (P < .001) although not as severely as
the schizophre nic patients describ ed by those
authors. However, in our study both the dur
atio n of hospitalization (14.6 'years cr. 31.8
years) and th e mean age (48.6 years cf. 57.7
years) were lower than in the study of John
stone et al. Only two of the subjects in the
present study were disorientated for age (Crow
and M itchell, 1975). No difference was de
tected in test performance between the two
groups in either the subtests or the global
rating (T abl e II ).

Results

largement and cerebral ' atrophy were eaeh
graded as normal, mild, moderate and moder
ately severe and scored as 0, 1, 2 or 3 respect..
ively, so that mild atrophy and mild ventr icular
enlargement on the scan scored 2 and at the
extreme end, moderately severe enlargement
and moderately severe atrophy scored 6. The
scans were measured for the Huckman number,
ventricular index and cella media index as
described by Meese et al (1976). In some pat
ients the quality of the scan precluded measure
ment of the various indices or accurate com
ment from the neuro-radiologist. Drugs cur
rendy prescribed to these patients were com
pared.

Sex 7 male 10 female 19 male 14 fem ale

Mean SD Mean SD
Age 49. 2 5.2 48. 1 6 .5

Duration ofstay 14.6 6 .6 14.6 5 .4
he pat-
easured Duration of treatment 12.7 6.0 12.4 4 .5
ence of Social class 4 .25 0.77 4 .26 0.63
om the
.lar en" No significant difference between groups
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• Signi ficantly different from co ntrols P < .05, two- tail test

t Higher PALT scores indi cate more impairment
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. Discussion . , ~ .l;~JJ
An important study of tardive dyskinesia 'w,," .

that of Brandon et al (1971) who examined ove
900 patients in a mental hosp ital. They looked in
particular at the facial, bu cco-Iinguo-masii; 
catory dyskinesia (BLM) triad. T wo findi ngs
emerged which are important . The first was tha .
there was a marked increase with in cide nce .e
the syndrome with age, the highest incidence
being in the 61-70 age group and remaining
high after that age . The second was that the
Bl.Mjriad existed in patients without a previous
hist;ry of phenothiazine administration. The.
trend for an increased risk of dyskinesia withi
such a drug history was only significant amongst
women over 70 years of age j this increase witll
age irrespective of drugs suggested a degener..
ative cause. It is then reasonable to consider thg
BLM triad as the basic syndrome an d that othef_
clinical groupings such as tardive dyskinesia,
senile chorea, Huntington's chorea, and the
dyskinesia associa ted with L-Dopa in parkin
sonian patients, are syndromes arising ou t.iof
pathological change (including response :to'
chronic drug administration) in receptors a~
neurones within a particular neuronal circuit.;:
lesions at various points (e.g. dopaminergi~
receptor supersensitivity, GABA neuronal . d~~
generation) giving rise to very similar, if not
identical, clinical pictures.

The first question to be answered in
present series is whether a significant degree of

' :::>~

T ardive dyskinesia No tardive dyskinesia
(n ~ 17) (n ~ 33)

M ean SD Mean SD

6.4 1.7 6.4 1.3
43.7 9 .7 44.1 11.8
6.4 4. 7 5.8 3.0
6.9 S. 2 6 .6 3 .6
5.1 4. 0 4.0 2 .4

68. 5 14.7 66.9

26.4' 8.4 (n ~ 14) 20.0
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T est

T ABLE II

Scores htlween twogroups on tiu Withers andHinton clinical test ofsensorium and thepairedassociate learning lesl

media index (Table III ). When scored in
terms of severity of cortical atrophy and in
creased ventricular size, no difference emerged
between the patients with and without tardive
dyskin esia (Table III). There was no difference
between the Hu ckm an number and the cella
media index between the groups but there were
signi ficantly more patients in the tardive dyskin
esia group with a pathological ra ting on the
ventricu lar index (9 out of 10 patho logical) when
compared with the group without tardive
dyskinesia (14 out of 26 pathological) P < .05
(Fisher 's exact probability one ta il test ) . The
R uckman number was the only parameter that
correlated with age (r = - .32, P < .05).

Of the psychological tests there were no signi 
ficant correlations between the EM! scores and
other parameters. Th ere was a significant
correlation between the PALT and the 'scored'
EMI scan of the neurorarliologist (r = .36, n =
35, P <.OS). This corr elation held only for the
without tardive dyskinesia group (r = .52, n =
22, P < .OS), and not the grou p with tardive
dyskinesia . T here did not appea r to be a differ
ence between the dose of oral medication
between the groups, but the dose of depot
preparation, fluphenazine decanoate, was
significantly higher in the tardive dyskines ia
group who had weekly doses 28.9 ±20.6 (n =
14) whilst the non-tardive dyskinesia group had
an average of 17.S± 9.S (n = 20). This was
sign ificant using the t-t est , (P < .05).

Orientation
Memo ry
Digits B.
Information ( I)
Info rm ation (2)

Global

PALTt



EM! scan data Mean ' SD n Mean SD n

Radiological gradingnormal = 0 2 .13 1.96 (15) 1.40 1.30 (30)

Hu ckman Number normal < 15 14 .72 1.95 (11 ) 14.11 2.60 (26)

Ven tricularindex normal > 1.6 1.48 0 .21 (10) 1.69 0 .42 (26)

Cella media index normal > 4 .0 3.84 0.61 (14}... 3 .86 0.67 (25)
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The radiologist's assessment did not differ
entia te betwee n the two groups nor did the
Huckman number and the cella media index.
However , the ventricular index showed pro
portionately signi ficantly more abnormal scans
in th e group with ta rdive dyskinesia. The study
of Trimble and Ki ngsley (1978) failed to con
firm an abnormality on EMI scan in a group of
sch izophrenic patients but they were yo unge r
(mean age 34 years) than our patients and some
of them had been treated as out-patients.

As we could not assess the total drug con 
sumption over the years in our patients, cur
rentl y prescribed drugs, when compared, showed
that the tardive dyskinesia grou p had received a
significantly highe r dosage of depot prepar
atio ns. The dementia did correlate with the
duration of treatment but as there was also a
correlation of dementia with age, when this was
partialle d out, the influence of the duration of
treatment just reached borderline significance
and therefore possibly related to the intellectual
de terioration (Marsden, 1976). Although age
correlated with the global score on the tests of
Withers and Hinton and Hu ckman number, the
fact that the with and without tardive dyskinesia
groups were matched for age rules this out as a
cause of the difference between them. Thus, in
agreement with the psychol ogical test, an EMI
scan finding suggests the tardive dyskinesia
group have more observable pathology.

The. association between traclive dyskinesia
and brain damage has been made previously
(Edwa rds, 1970). I t shoul d be no ted that in that
study the term ' brain damage' incl uded not only
evidence of organicit y as defined by Shapiro </

Tardive dyskinesia

No significant difference between groups
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TABLE III
Data/romEMl scan measurements and tuureradiologist grading
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dementia was present. The group as a whole, on
the psychological test of Withers and Hinton ,
achieved scores com parable with those chronic
schizophrenics described by Johnstone <I al
(1978 ), and therefore fall into the range which
exhibit organic impairment although only tw o
of our patients were disoriented for age. There
was) however, no difference on this test between
those with and those without tardive dyskin
esia. On the Paired Associate Learning Test a
sign ifica ntly higher number of the patients
suffering from tardive dyskinesia were dem ent ed
than in the control group. Learning tests have
bee n found to be sensitive in early dementi a and
have been successfully used to detect dementia
in pa tien ts undergoing renal dialysis (English et
ai, 1978). T he origi na l findin g that patients
suffering from chronic schizop hrenia a TC signi 
ficantly inte llectually impaired is thus confirmed
and there is a strong suggestion from the results
of the learning test that the degree of dementia
is greater in those patients with tardive dyskin
esia.

On the evidence of the EMI scan there is
again a substantia l amount of abn ormality
demonstrated. Of the whole group, the radio
logist's view was that in terms of either cortic al
atrophy or ventri cular dilatinn 31 of the total of
45 showed pathological cha nge. T he whole
group was in the pathological range on the cella
media index. T he degree of pa tho logy scored
from the neuroradiologist's report was found to
correla te w ith the PALT scores. Using either the
Huckman number, the cella media index or the
ventricular index, 24 of 37 we re found outside
the reported norm al ra nge (Meese et ai, 1976).
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There are two possible explan ations of these
findings. The group of schizophrenics who
remain in hospital are characterized by cerebral
degeneration because of the na ture of the illness
and treatment with neuroleptic drugs causes
tardive dyskinesia in those patients with
gre atest orga nic deficit. The second possibility is
that the dementia occurring in schizophrenia is
du e to neuroleptic drugs and that tardive dyskin
esia is an index of neuronal degene ration, and is
prone to occur more frequently in the presence
of such degeneration. This need not , however, be
true for all the cases wi th tardive dyskinesia
since some cases could be of pharmacologica l
origin, i.e, dopaminergic supersensitivity due to
drug-induced receptor.blockad e ; these might be
distingu ishable by the time of onset afte r treat
ment and absence of intellectual det erioration . A
further factor to be explored is that, given the
patients have comparable doses of neurcleptics,
is the individual vari ation in the metabolism of
neuroleptic dru gs-a factor which determines
the onset of tardive dyskinesia ? More research
into this matter is requi red and also whether
patients with oth er diagnoses, such as intract 
ab le cases of manic-depressive psychosis with an
equa lIy long drug history, also show evidence of
dementia and EMI scan changes.

Should these findin gs be confirmed rad ical
changes in dru g treatment policy are indicated.
It would a lso cast some doubt as to the cause of
a ny abnorm al biochemical finding in post
mortem brain studies of schizophrenic patients.
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