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trial in a similar patient population.'3 The incidence in patients
receiving dextran (22),,) was also similar to that in the dextran
group in our previous trial (25 ,)) The lowest incidence of DVT
was observed when dextran and compression were combined
(19"0), but this was not significantly different from the effect of
dextran alone. Thus the intermittent pneumatic compression as
used in this trial appeared to be relatively ineffective in prevent-
ing DVT. This contrasts with the results of Sabri et al,8 who,
in a sequential analysis of 39 patients in whom one leg was
compressed and the other acted as a control, found a significantly
reduced incidence of DVT in the compressed leg. The reason
for our different findings is not clear. In our trial, however, 94),,
of the patients underwent major abdominal operations. Possibly
in high-risk, elderly patients undergoing abdominal surgery
pneumatic compression should be sustained for longer than the
duration of the operation.1)' 11

The diagnosis of DVT depends on the interpretation of the
'2I-fibrinogen scans, and differences in criteria for positivity
will affect the incidence. Our criterion (a rise of 20O( in activity
in relation to the same point on the previous scan or compared
with the same point on the other leg6) was different from that of
Sabri et al, who accepted a rise of 15()),. Use of the criterion of
Sabri et al would have given us a slightly higher incidence of
DVT but would not have altered the relative differences between
the treatment groups. We appreciate that by turning a continous
variable-namely, percentage increase at a site-into a dicho-
tomous variable some precision in diagnosis might have been
lost. Analysis of our scans on the basis of a dichotomous variable,
however, permits comparison of our results with the many
published series that have been analysed in a similar way.
The incidence of bleeding complications in the patients given

dextran was significant. In the seven patients in whom dextran
was stopped during the operation there was no objective evidence
of increased blood loss in terms of measured suction volumes and
weighed swabs, and this could be explained as bias against
dextran by the surgeon. Nevertheless, with 24 postoperative
bleeding complications in the dextran groups and only two in the
pneumatic compression group (table IV) a tendency for abnormal
postoperative bleeding to be associated with dextran, when given
according to the regimen used here, is undeniable. The regimen

was similar to that described by other workers,6 and neither
group reported a significant increase in postoperative bleeding
complications, although Kline et al7 did mention four patients
with troublesome bleeding, all of whom were in the dextran
group.
None of the deaths in this trial were attributable to thrombo-

embolism, but the death of one patient one month after surgery
from major pulmonary embolism emphasises the importance of
late DVT. To our knowledge no trials of prophylaxis have taken
account of the fate of patients after discharge from hospital. Our
two techniques of prophylaxis gave their maximum effect during
and immediately after surgery. They would be unlikely to affect
the incidence of late DVT. Some added technique, such as low-
dose heparin, would be necessary to cover the small group of
patients with prolonged immobility or morbidity.

We thank the consultants in the general surgical units who kindly
permitted their patients to be studied, and the anaesthetists who
ensured that the prophylaxis was administered and recorded the
operative blood loss. The staff of the University Department of
Medical Physics, Edinburgh, under Dr P Tothill and Dr J Simpson,
carried out the leg scanning helped by junior surgical staff. The British
Oxygen Company supplied the venous flow stimulators, and Travenol
Limited supplied the dextran 70. Miss I Morrison typed the manu-
script.
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Summary and conclusions

Oxiperomide, a new dopamine-receptor antagonist, was
found to decrease dyskinesias in patients with Parkin-
son's disease receiving levodopa or other dopamine
agonists without necessarily increasing Parkinsonian
symptoms. Oxiperomide also decreased spontaneous
dyskinesias in patients with tics and chorea, and to a less
extent in those with torsion dystonia, without necessarily
causing Parkinsonism.
These results provide evidence that more than one

population of dopamine receptors exist in the extra-

pyramidal system, and encourage the search for selective
dopamine antagonists.

Introduction

Abnormal involuntary movements (dyskinesias) are the com-
monest dose-limiting complications of anti-Parkinsonian treat-
ment with dopamine agonists such as levodopa alone, levodopa
plus a selective peripheral dopa-decarboxylase inhibitor, or
bromocriptine. Such dyskinesias are believed to result from
overstimulation of certain dopaminergic receptors in the corpus
striatum.' Attempts to reduce these drug-induced dyskinesias
by decreasing the dose of the dopamine agonist or by adminis-
tering dopamine antagonists have been accompanied by recur-
rence of Parkinsonian symptoms.2 3
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Further study suggested that if there are different types of
dopaminergic receptors in the striatum' then levodopa-induced
dyskinesias could be influenced specifically, without affecting
Parkinsonian disability. In animals the dyskinesias produced by
direct intrastriatal injection of dopamine agonists have been
dissociated from the increased locomotor activity provoked by
systemic administration of such drugs.- Some neuroleptic drugs
block the effect of such dopamine agonists on locomotor activity
more than they affect dopamine-induced dyskinesias. Other
dopamine antagonists, including oxiperomide, have the opposite
effect, reducing dopamine-induced dyskinesias more than the
locomotor hyperactivity. These drugs might reduce drug-
induced dyskinesias in patients with Parkinson's disease treated
with dopamine agonists without increasing Parkinsonian
disability. Such drugs might also suppress spontaneously
occurring dyskinesias such as tics, chorea, myoclonus, and
torsion dystonia without causing undesirable drug-induced
Parkinsonism. This condition is the major dose-limiting side
effect of conventional treatment of these disorders with dopa-
mine antagonists such as tetrabenazine, phenothiazines, butyro-
phenones, etc.'
We therefore studied the effect of oxiperomide on patients

with Parkinson's disease with prominent dyskinesias resulting
from levodopa or bromocriptine treatment and patients with
various spontaneously occurring dyskinesias.

Patients and methods
PARKINSON''S DISEASE

Six patients (four men and two women, aged 49-72) with idiopathic
Parkinson's disease were investigated. All had been treated with
dopamine agonists in optimum dosages for over three years. Two
patients were receiving levodopa, two a combination of levodopa and
carbidopa (Sinemet), and two bromocriptine. All showed wide
fluctuations in performance during the day, with prominent dys-
kinesias during the mobile periods. Five patients had generalised
dyskinesias, including facial grimacing, chorea of the arms and legs,
and dystonic movements and postures of arms and legs, neck, and
trunk. One patient had neck and trunk dystonia only.

Oxiperomide was introduced single-blind in a dose of 5 mg daily
by mouth, increasing progressively to 15 mg daily over two weeks.
Each patient's usual anti-Parkinsonian drug regimen was continued
unchanged throughout the trial, which lasted up to two -months.
Matched placebo tablets were then substituted for oxiperomide.
Patients were examined by the same observer, initially weekly, then
monthly.:' At each visit Parkinsonian disability was assessed according
to the King's College rating scale, which scores 41 items on a 0-3
scale (maximum disability score being 123). Abnormal involuntary
movements were assessed similarly on a scale of 0-3 for each arm and
leg and the face, neck, and trunk (maximum score being 21). At each
visit a standard form asking about side effects was completed, and
complete blood count, erythrocyte sedimentation rate, and kidney and
liver function were assessed in each patient.

SPONTANEOUS DYSKINESIAS

Thirteen patients with spontaneously occurring dyskinesias were
also treated with oxiperomide. One patient had Gilles de la Tourette's
syndrome, three had Huntington's chorea, five had juvenile generalised
torsion dystonia, two had spasmodic torticollis, and two had orofacial
dystonia. The two patients with orofacial dystonia were receiving
tetrabenazine 50 mg thrice daily, and two of the patients with
Huntington's chorea were taking chlorpromazine 25 mg thrice daily.

All patients were examined, and scores for dyskinesias and Parkin-
sonian features were recorded according to the scales described
above. Oxiperomide was given in a single dose of 5-10 mg by mouth
at 10 am, and the patients were examined hourly for dyskinesias,
Parkinsonian features, and side effects over the next eight hours.
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Results

PARKINSON'S DISEASE

High doses of oxiperomide (15 mg daily) decreased drug-induced
dyskinesias but increased Parkinsonian symptoms of akinesia and
rigidity in all six patients (fig 1). Oxiperomide in lower dosage
(5 and 10 mg daily) often decreased drug-induced dyskinesias without
increasing Parkinsonian disability (fig 1). Indeed, in three patients
on oxiperomide 10 mg daily, and in four patients on oxiperomide
5 mg daily, dyskinesias decreased considerably in intensity (by 500%
or more) without appreciable deterioration in Parkinsonian disability.
Furthermore, the increased akinesia and rigidity provoked by oxi-
peromide 15 mg daily were overcome by reducing the dose in two
patients, with continued control of dyskinesias, or by increasing the
dose of dopamine agonist in three patients, with no increase in
dyskinesias. In the remaining patient the dyskinesias could not be
dissociated from the Parkinsonian symptoms.

Figure 2 shows the interrelation of dyskinesias and Parkinsonian
disability in a single patient taking Sinemet. Oxiperomide 5 mg daily
slightly decreased the dyskinesias without affecting Parkinsonian
disability; 10 mg daily abolished the dyskinesias without affecting
Parkinsonian disability; and 15 mg daily abolished the dyskinesias,
but caused considerable increase in akinesia and rigidity.

Oxiperomide in critical dosage also decreased the severity of
fluctuations ("on-off" periods) in most patients. For example, one

man on three Sinemet-275 (carbidopa 25 mg, levodopa 250 mg)
tablets spent 9 3 h of the waking day mobile, but had gross dyskinesias
for 7 6 h. Any attempt to decrease Sinemet dosage led to unacceptable
akinesia and rigidity. The introduction of oxiperomide 15 mg daily
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FIG 1-Effect of oxiperomide (5, 10, and 15 mg/day) and placebo on drug-
induced dyskinesias (closed circles) and Parkinsonian symptoms (open
circles) in six patients. All six patients were assessed on 5 mg/day (three
patients twice); five patients were assessed on 10 mg/day; six patients were
assessed on 15 mg/day; and four patients were assessed after placebo
substitution. Response is represented as % change in score from pre-
treatment values. += Improvement; -- deterioration.
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FIG 2-Effect of oxiperomide (5, 10, and 15 mg/day) and placebo
on Parkinsonian symptomatology score and dyskinesia score
in one patient.
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abolished the dyskinesias but increased the akinesia and rigidity.
When the dose of Sinemet-275 was increased to six tablets daily,
however, he was normally mobile for an average of 7-2 h and had no
dyskinesias during the day. Overall an optimum dose of oxiperomide
produced subjective and objective improvement in five of the six
patients. When oxiperomide was discontinued and replaced by
placebo at the end of the trial dyskinesias returned or increased in all
patients tested.

Side effects of oxiperomide were uncommon. One patient com-
plained of apathy, another complained of impotence. In two patients
episodes of profuse sweating were relieved by oxiperomide. No
changes were detected in pulse or blood pressure and blood counts
and results of kidney and liver function tests remained unchanged
after repeated laboratory examinations.

Effect of single dose (5 or 10 nmg by mlonth) of oxiperomtiide on symptoms in 13
patients with various spontaneous dyskinesias

No in
MNean whorm

decrease in dyskinesia
Diagnosis No of Age Sex dvskinesia score

patients (years) score* improved
( ,, ) by 40

or more

Huntington's chorea 3 46-62 2 M; 1 F 37 2
Gilles de la Tourette's
syndrome .. .. 1 33 M 52 1

Generalised torsion
dystonia .. .. 5 13-42 2 M; 3 F 10 1

Spasmodic torticollis 2 32-39 1 M; 1 F 20 1
Orofacial dystonia .. 2 42-54 1 M; 1 F 46 1

* Severity of dyskinesia was scored before and two to three hours after oxiperomide,
when drug reached peak effect.

SPONTANEOUS DYSKINESIAS

Single 5 or 10 mg doses of oxiperomide decreased abnormal move-
ments by 400% or more in the patient with Gilles de la Tourette's
syndrome, in two of the three patients with Huntington's chorea, in
one of the five patients with generalised torsion dystonia, in one of the
two patients with orofacial dystonia, and in one of the two patients
with spasmodic torticollis. The effect was noticeable after about 90
minutes and lasted four to six hours. Side effects were common. Eight
patients complained of drowsiness, though they did not fall asleep,
and the change in intensity of dyskinesias was not attributable to this
subjective complaint. One patient developed typical akathisia with
restlessness, forced rocking, and pacing. None had drug-induced
Parkinsonism.

Discussion

Our study shows that oxiperomide can (a) diminish dys-
kinesias induced by dopamine agonists in patients with Parkin-
son's disease without necessarily increasing the akinesia and
rigidity of the illness, and (b) reduce the intensity of spon-
taneous dyskinesias in patients with tics and chorea, and to a
less extent in those with torsion dystonia, without causing drug-
induced Parkinsonism. We conclude that the dopaminergic
mechanisms responsible for dyskinesias, whether drug-induced
or spontaneous, are not identical with those concerned in the
relief of Parkinsonism. Other well-known clinical observations
have hinted at this possibility-for example, levodopa and other
dopamine agonists may cause dyskinesias without relieving
Parkinsonism. Nevertheless, our experiments with oxiperomide
show that drug-induced dyskinesias can be abolished without
increasing Parkinsonism, whereas the antidyskinetic actions of
drugs such as haloperidol and pimozide3 have been inseparable
from their capacity to increase Parkinsonism.
Our results provide evidence to support the concept that more

than one population of dopamine receptors exist in the
brain.' 1 5In practical terms oxiperomide is not the ideal drug
to control dyskinesias, for it causes unacceptable drowsiness. Our
study shows, however, that it is worth pursuing the search for
selective dopamine antagonists to solve the problems of drug-
induced and spontaneous dyskinesias.

We thank Janssen Pharmaceutica for supplies of oxiperomide and
placebo and fruitful discussion. Paul Bedard was a fellow of the
R S McLaughlin Foundation of Canada on leave from the Labora-
toires de Neurobiologie, Facult6 de Medecine, Universite Laval,
Quebec, Canada.
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Summary and conclusions

Examination of sera from 86 travellers to Britain from
tropical Africa disclosed evidence of past infection with
10 identifiable viruses, of which the most important were
O'nyong-nyong, dengue, chikungunya, and Ntaya. The
findings indicate that infection with O'nyong-nyong may
be acquired sporadically in Nigeria, Ghana, and Sierra
Leone, where it has not previously been identified. Chi-
kungunya infection had not been recorded in West Africa
other than Nigeria and Senegal. Patients from Sierra
Leone and contiguous Liberia had antibodies to this
infection. An outbreak of dengue fever in the Seychelles

in early 1977 -was confirmed. Ntaya virus, though known
in Uganda, Cameroon, and Zaire, appears also to be
transmitted in Kenya, Nigeria, and Zambia. Clinical
studies indicated that chikungunya infection may
present with alimentary features, possibly with jaundice.
The clinical features of Ntaya infection may include
bizarre neurological manifestations in addition to fever.
The absence of Lassa antibodies among these travellers
suggested that this infection is not a common hazard
among such persons.

Introduction

The main purpose of this study was to determine whether
patients who had suffered from fever while in tropical Africa
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