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A COMPARISON OF THE NEUROLOGICAL AND
NEUROPSYCHOLOGICAL SEQUELAE IN PATIENTS
UNDERGOING DIFFERENT TYPES OF
CARDIOPULMONARY BYPASS SURGERY
J Brierly, NEF Cartlidge, J French, P Shaw,
D Bates, DA Shaw. Royal Victoria In-
firmary, Newcastle

In a previous presentation to the Association
we have demonstrated that patients under-
going coronary artery bypass graft (CABG)
surgery commonly developed neurological
and neuropsychological sequela. We now

describe a further prospective study where a

single observer has examined 201 patients
undergoing cardio-pulmonary bypass for
CABG surgery (145 patients), valvular
replacement surgery (42 patients), or the
combination of CABG surgery and valve
replacement (14 patients).
The present study has confirmed that

patients undergoing such forms of cardiac
surgery quite commonly develop neuro-

logical and neuropsychological defects but
the incidence of such complications was

different in the differing forms of surgery.

Coma and stroke were more common in
patients undergoing valve replacement.
Retinal infarction and the presence of retinal
emboli were more commonly seen in
patients undergoing CABG surgery.

Primitive reflexes more commonly devel-
oped following CABG surgery and peri-
pheral nerve and brachial plexus damage
was more common in this group. Neuro-
psychological changes were seen in all the
different types of surgical operations but
there were different patterns of change in the
different patient groups.

NEURO-OTOLOGICAL ASSESSMENT OF POST-
TRAUMATIC DIZZINESS
RA Davies, LM Luxon. National Hospital,
London

The neuro-otological abnormalities in 89
patients complaining of dizziness developing
within six months of head injury were as-
sessed in a retrospective study. Patients were
divided into two groups: Group 1 (n = 50)
referred because of compensation claims,
and Group 2 (n = 39) referred for man-

agement purposes only. The results of test-
ing were compared with 20 controls whose
age distribution was similar.

Vestibular function was assessed using the
Fitzgerald-Hallpike caloric technique and
direct current electronystagmography.
Seventy four per cent (83°o) patients had
documented abnormalities. There was no

significant difference in the incidence of
abnormalities between Groups 1 and 2.
Ninety three per cent of the vestibular
abnormalities were of peripheral type. Only
700 were central.
The commonest (56%/) presentation was

benign positional vertigo of paroxysmal
type. Only 22%o of the patients with this
diagnosis showed a positive Hallpike test on
examination.

After exclusion of previous otological dis-
ease, age corrected pure tone audiograms
revealed a hearing loss in 32 patients (49

ears). The commonest abnormality was a

high tone sensori-neural hearing loss (29
ears).
The present study serves to emphasise the

organic nature of the symptom of dizziness
following head injury and the need for
further investigation of these patients.

SHOULD SPECIALISTS BE MORE INVOLVED IN

THE CARE OF CHILDREN WITH HEAD INJURY?
PM Sharples, A Storey, A Aynsley-Green,
JA Eyre. University of Newcastle upon

Tyne, Newcastle

Head injury is the most common cause of
death and acquired handicap in children yet
there has not been a detailed analysis of the
management and outcome of such children
by place or by person. We have performed a
Region-wide study of all children admitted
with or who died from a head injury be-
tween 1979-86.

Children admitted with head injury to 53
hospitals in the Northern Region were iden-
tified from the Hospital Activity Analysis;
the data concerning deaths were obtained
from the death certificates supplied by the
Office of Population Censuses and Surveys,
the coroner's reports and the hospital
records.
These children (25,009) were admitted to

hospital for a total of 49,195 bed days, thus,
one child in every 200 is admitted with a

head injury each year. There was an equal
distribution of children across all ages. Forty
eight per cent were admitted without being
under the direct care of a neurosurgeon or

paediatrician. 603 (2 4%) were transferred
from a district general hospital (DGH) to
the Regional Neurosurgical Centres
(RNSC).
Two hundred and fifty six (10%) died,

630° of whom were boys; 160 (63%) were
> eight years old. One hundred and twenty
seven (49-60. ) were dead on arrival to
hospital; 129 (50 3°o) died after admission,
93 (720) at a RNSC and 36 (28%) at DGH.
Only 200, of those who died at the RNSC
were under paediatric care and 74% under
neurosurgeons and anaesthetists. Seventeen
per cent of those who died at DGH were

admitted under paediatricians, the remain-
der were admitted under adult general or

orthopaedic surgeons. The majority of those
who died at DGH survived more than six
hours and could have been transferred to a

specialist unit. Over 25% of all children who
died had potentially preventable causes of
death.

THE NATIONAL GENERAL PRACTICE STUDY OF

EPILEPSY-BASELINE FINDINGS

SD Shorvon, Y Hart, J Sander. Institute of
Neurology, London

Traditional studies of the clinical features of
epilepsy have usually been from hospital
clinics or institutions. Such studies have an

inherent selection bias due to the over-

representation of chronic or severe cases,
and the importance of the bias has been
often underestimated. It was to provide a

description of epilepsy in an unselected
population that The National General Prac-
tice Study of Epilepsy was conceived. This is
a study of an unselected cohort of newly
diagnosed cases of epilepsy (and epileptic
seizures) identified at community level, in
which the clinical features, patterns of
seizures, treatment and prognosis are being
followed prospectively. One thousand and
six cases have now been registered, and this
is the largest prospective cohort study of
epilepsy yet undertaken. The clinical
features at the time of diagnosis, and the
patterns of recurrence are described. At
initial presentation, the diagnosis of epilepsy
was uncertain in about one third of all cases,
and in only approximately half of the cases
of definite epilepsy was the diagnosis made
after the first attack. The seizures had partial
features in about two thirds of cases, an
aetiology was established in under one third
and the prevalence in the elderly population
was much higher than generally recognised.
In the great majority of cases of non febrile
epilepsy, seizures recurred, and the temporal
pattern of recurrence was often predictable.

THE CLINICAL FEATURES AND COMPLICATIONS
OF PSEUDOSEIZURES
SJL Howell, DW Chadwick. Walton Hos-
pital, Liverpool

We reviewed the clinical features and com-
plications, in 13 patients, of 56 pseudo-
seizures which were diagnosed as status
epilepticus and treated with parenteral
anticonvulsants. The maximum number of
episodes of pseudostatus recorded in a single
patient was 16 (median 3). In addition 34
episodes of "serial seizures" in these patients
had prompted the administration of paren-
teral anticonvulsants. Three patients were of
low IQ, 10 had a psychiatric history and eight
of these had attempted suicide. Eight had had
other possibly hysterical episodes oftransient
neurological dysfunction. The complications
of treatment included six episodes of res-
piratory arrest, four requiring mechanically
assisted ventilation and two complicated by
pneumonia. Venous access necessitated the
siting of five central venous lines and one
cut down at the ankle. In one patient two
attempts were made (under general anaes-
thetic) to create an arteriovenous fistula.
There were two episodes of septicaemia. One
patient developed a foot drop following
intramuscular injections. Comparison will be
made with patients with genuine status
epilepticus.

MOLECULAR GENETIC STUDIES OF AMYLOID
NEUROPATHY
IJ Holt, AE Harding, L Middleton, RHM
King, PK Thomas. Institute of Neurology
and Royal Free Hospital School of Medicine,
London; Makarios Medical Center, Nicosia

The amyloid deposited in the peripheral
nerves of patients with at least four of the six
types offamilial amyloid neuropathy (FAP) is
an abnormal form of transthyretin (TTR);
formerly known as prealbumin. In the com-
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monest (Portuguese) type of FAP, there is a
substitution of methionine for valine at posi-
tion 30; this results from a single base change
which leads to a new recognition site for the
restriction endonuclease Nsi I, detectable by
a cDNA probe for the TTR gene. We have
analysed DNA from 10 patients with biopsy
proven amyloid neuropathy, and their un-
affected relatives, from 8 families. One
kindred was British, one Italian, and the
remainder Greek or Cypriot. Four of the
Cypriot patients were isolated cases but the
other families contained more than one affec-
ted member. All the patients from Greece and
Cyprus had the FAP type I (Portuguese)
mutation. Asymptomatic gene carriers, some
of which were aged over 50 years, were
identified in the Cypriot families, including
those containing apparently isolated cases.
Analysis of the TTR gene in the British and
Italian families did not show the FAP type
I mutation or the other FAP mutations
(Jewish, Appalachian) which can be detected
using restriction endonucleases. These tech-
niques are useful for studying the epidemi-
ology of FAP and, more importantly, can be
applied in diagnosis and genetic counselling.

A CLINICAL AND ULTRASOUND STUDY OF

CAROTID DISSECTION

PRD Humphrey, MSM Eljamel, MDM
Shaw. Walton Hospital, Liverpool

This study details the clinical data, doppler,
duplex and angiographic findings and treat-
ment of eight patients with angiographically
proven carotid dissection seen over the last
two years. The age ranged from 14 to 55
years. The patients presented with multiple
ischaemic events or stuttering strokes with
complete or virtually full recovery. Angio-
graphy was therefore considered.
Angiography in young stroke patients

rarely results in a significant change in man-
agement. Carotid dissection is increasingly
recognised as a cause of young stroke and if
ischaemic symptoms continue anticoagulants
are usually commenced.
Two patients had a history of trauma (one

mild), none a Homer's syndrome and only
one neck pain. Few, therefore, had any clini-
cal evidence of dissection.

All eight patients underwent doppler and
duplex scanning. All showed a marke'd reduc-
tion in common and internal carotid artery
flows on the side of the dissection in the
absence of any carotid obstruction at or

around the bifurcation, suggesting a distal
internal carotid obstruction. An intimal flap
was seen on one patient (retrospectively). In
seven patients the non-invasive assessment
led to immediate angiography. Since 1986, all
patients with only mild or no clinical deficit
with a reduced internal carotid artery flow
have had angiograms performed. Only one, a

young girl, with multiple intracranial arterial
occlusions, did not have a dissection.
Doppler and duplex examination is a useful

tool for detecting haemodynamically signi-
ficant carotid dissection.

THE CONTRIBUTION OF NERVE BIOPSY TO THE

MANAGEMENT OF PERIPHERAL NERVE DISEASE

RAC Hughes, CWM Adams, S Hall, S
Leibowitz, I McColl. United Medical and
Dental Schools of Guy's and St Thomas's
Hospitals, London

Thirty six consecutive cases in which peri-

pheral nerve biopsy had been performed for
diagnostic purposes were reviewed. Most of
the biopsies were partial thickness sural nerve
biopsies performed at the level of the lateral
malleolus. In addition to light microscopic
examination of paraffin and plastic embedded
sections, electron microscopy, morphometry,
teased fibre analysis, and histochemistry of
frozen sections were undertaken. In six
patients the biopsy established a new diag-
nosis whereas in 30 a previous diagnosis was

merely confirmed or modified. Four ofthe six
patients in whom a new diagnosis was estab-
lished had vasculitis confined to the peri-
pheral nerves: improvement followed in three
of these four patients to whom steroids were

given. In five of six patients with acute
neuropathy the biopsy showed active macro-
phage mediated demyelination. All five re-

ceived plasma exchange and did well. A sixth
patient with acute neuropathy, in whom the
biopsy showed axonal degeneration, died. In
six patients with subacute or chronic neuro-

pathy and electrophysiological evidence of
severely slowed nerve conduction the biopsy
revealed active macrophage mediated de-
myelination. In four cases the procedure was

complicated by infection or delayed wound
closure. By three months after the procedure
no patient reported significant discomfort. In
carefully selected cases nerve biopsy makes a

useful contribution to diagnosis which may
result in beneficial treatment or alter prog-
nosis. Maximum diagnostic information is
only likely to be obtained when the biopsy can
be taken and examined under optimal condi-
tions. Although the patient should be warned
of the possibility of persistent dysaethesiae,
none were encountered in this series.

URINARY RETENTION IN WOMEN WITH
POLYCYSTIC OVARIES
CJ Fowler. The National, Middlesex and St
Bartholomew's Hospitals, London

Urethral sphincter EMG with a concentric
needle has proved to be a valuable technique
in the investigation of urinary retention in
women. Since 1983, 62 women with voiding
difficulties have been examined by this
method and in 31 abnormal myotonic-like
(Decelerating Bursts and Complex Repetitive
Discharges) have been found. This abnormal
EMG activity is confined to the urethral
sphincter, the patients having no other symp-
toms or signs of neuro-muscular disorder.
Indeed, it has sometimes been suggested, in
the absence of any alternative diagnosis, that
isolated urinary retention in such womenmay
be psychogenic in origin. Now, however, it is
proposed that this myotonic-like activity
impairs sphincter relaxation, leading to ever

increasing residual urinary volumes, and
after some years, complete retention. The
pathogenesis ofthe abnormal sphincterEMG
activity remains uncertain, but in 20 women
with Decelerating Bursts and Complex
Repetitive Discharges in whom pelvic ultra-
sound was performed, 14 had polycystic
ovaries. The association of abnormal myo-

tonic-like urethral sphincter EMG activity,
impaired urinary outflow and polycystic
ovaries constitutes a new syndrome.

PARADOXICAL PELVIC FLOOR CONTRACTION IN
ANISMUS TYPE CONSTIPATION AND
PARKINSON'S DISEASE; A FOCAL DYSTONIA
SE Mathers, PA Kempster, M Swash, AT

Lees. St Mark's and the Middlesex Hospitals,
London

Anismus is a syndrome of intractable con-
stipation due to paradoxical contraction ofthe
puborectalis muscle during attempted de-
faecation that is most common in young
women. Patients with Parkinson's disease
frequently also complain of constipation. We
have assessed the activity of the puborectalis;
external anal sphincter, external oblique
abdominis and gluteus maximus muscles in
ten patients with anismus type constipation
and in four patients with constipation
associated with Parkinson's disease. Six
patients with constipation due to slow intes-
tinal transit served as controls. Conventional
four-channel concentric needleEMG record-
ings were used. Voluntary contraction of the
puborectalis and of the external anal sphinc-
ter was accompanied by some activation of
the abdominal and gluteus maximus muscles,
as occurs also in normal subjects. The Parkin-
sonian patients were slower to activate than
the patients with idiopathic anismus. During
simulated straining at a stool, induced by a 50
ml balloon filled with warm water placed in
the rectum, all 14 patients developed para-
doxical contraction of the puborectalis and
external anal sphincter muscles. Gluteal
muscle activation occurred in nine of the 10
patients with anismus, and in two of the
patients with Parkinson's disease and con-
stipation. Activation of the abdominal mus-
cles occurred in all the patients and controls
during stimulated defaecation. These stereo-
typed abnormalities of recruitment of pelvic
floor muscles during attempted defaecation
suggest that anismus type constipation is a
focal dystonia.

PROSPECTIVE STUDY OF THE INCIDENCE OF
NEUROLOGICAL SYNDROMES IN SMALL CELL
LUNG CANCER
GM Elrington, NMF Murray, SG Spiro,
J Newsom-Davies. Royal Free Hospital
School of Medicine, London and University
of Oxford, Oxford

Paraneoplastic neurological syndromes
(PNS) occur more frequently with small cell
lung cancer (SCLC) than with other cancers,
perhaps because of cross-reacting antibodies
to the neural antigens of SCLC.
One hundred and fifty SCLC patients,

presenting to chest physicians, were studied
prospectively to estimate the frequency of
PNS. Seven patients had neurological syn-
dromes not due to metastases: 2 Lambert-
Eaton myasthenic syndrome (LEMS), 1
subacute sensory neuropathy. 2 trigeminal
sensory loss, 1 benign intracranial hyperten-
sion, 1 myelopathy. Nine other patients were
thought to have cerebral metastases.
Additionally, symptoms of dry mouth and
weakness, which occur in LEMS, were com-
mon (410% and 31% respectively) and were
not mutually independent (p < 0-001).
Symptomatic weakness was independent
neither of inability to rise from squat (p <
0-001) nor of other weakness (p < 0-01).
Our data suggest at least 100 new cases of

SCLC-associated LEMS yearly in the
United Kingdom, and perhaps over 300 with
PNS, these almost as common a presenting
feature of SCLC as cerebral metastasis. As
PNS often present first to neurologists, our
survey (the largest prospective series to date)
probably underestimates the true incidence
of SCLC-associated PNS.
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MANAGEMENT OF SEVERE SPASTICITY WITH
INTRATHECAL BACLOFEN
V Patterson, D Byrnes. Royal Victoria Hos-
pital, Belfast

When severe spasticity does not respond to
conventional antispastic drugs treatment
options are limited. Both intrathecal injec-
tions of phenol and destructive neurosurgical
operations such as myelotomy have no

guarantee of success and may impair bladder
and sensory function. Intrathecal baclofen
has been shown to have a beneficial effect on
spasticity but an implanted drug-delivery
system is needed for longterm use. We have
treated nine patients by this means using
manually-operated implantable pump (Cor-
dis "Secor"). All were wheelchair-bound and
seven also had markedly impaired arm func-
tion. Conventional antispastic drugs had
failed and a single intrathecal injection of
baclofen had abolished spasticity in all
patients. In eight patients complete control of
spasticity was eventually achieved through-
out the day. Patients felt more comfortable
and their carers found it easier to look after
them. Significant complications requiring
pump removal occurred in five patients-
meningitis in four and baclofen overdosage
due to pump malfunction in another. Four
patients later underwent successful implanta-
tion of another pump. Intrathecal baclofen is
an extremely effective treatment for severe

spasticity and a manually-operated pump is
an acceptable means of delivering the drug
but the procedure does carry significant risks.

NITROUS OXIDE MYELOPATHY: ITS
RELATIONSHIP TO SUBACUTE COMBINED
DEGENERATION
EH Reynolds, D Chadwick. King's College
Hospital, London and Walton Hospital,
Liverpool

We report two patients in whom repeated
nitrous oxide exposure precipitated a mye-

lopathy, indistinguishable from subacute
combined degeneration (SCD). One was a 43
year old dentist who had abused nitrous oxide
for at least two years. The other was an 80
year old woman who presented after repeated
nitrous oxide anaesthesia for dilation of her
oesophageal stricture.

Nitrous oxide oxidises the cobalt atom of
cobalamin I and rapidly inactivates the
enzyme methionine synthetase, which uses

cobalamin I as a co-factor. This results in
impairment in methionine synthesis and
methylation in the nervous system. Nitrous
oxide is a model for the study of pernicious
anaemia and SCD.

TROPICAL SPASTIC PARAPARESIS AND HTLV I IN

THE UNITED KINGDOM
P Rudge, K Cruickshank, A Dalgleish, M
Newton, B McClean, B Kendall. National
Hospital and Clinical Research Centre,
London

Twenty one patients with tropical spastic
paraparesis (TSP), born in the West Indies
and resident for 23-42 years in London, were

studied. There were 19 women. The ages of
the patients ranged form 43-73 years, age at

onset of symptoms from 20-68 years, and
duration of symptoms from one to 23 years.
All had an essentially progressive paraparesis
with sphincter disturbance and all but two

were confined to wheelchairs or needed assis-
tance to walk.

Laboratory data included visual (10/19
abnormal) brain-stem (4/16 abnormal) and
sensory evoked potentials from median nerve
stimulation (11/17 abnormal) and from pos-
terior tibial nerve stimulation (7/9 abnormal).
Magnetic resonance imaging of the brain
showed mild abnormalities in 13/16 studied
with abnormal signal in the supratentorial
periventricular region and deep white matter.
Only one had abnormalities in the brain-stem
or cerebellum. The cervical cord was normal
in all six patients studied and the dorsal cord
atrophic in 1/3. Oligoclonal bands (isoelectric
focusing) were present in the cerebrospinal
fluid (CSF) in 13 patients examined. One to
three per cent ofperipheral lymphocytes were
of the type found in adult T-cell leukaemia
(ATL) in 16 patients studied.

All 19 patients examined had antibodies to
HTLV1 in high titre in the blood on IgG
enzyme linked immunosorbent assay, particle
agglutination, Western blotting, antibody
dependent cell mediated cytotoxicity and
pseudo-type neutralisation. In 3/5 CSF some
of the oligoclonal IgG bands blotted against
HTLV1.

Blood was obtained from 30 to 69 surviving
relatives of 11 of our Jamaican patients.
There were three groups viz: 1. Jamaican
born and resident (mean age 52 y); 2.
Jamaican born, now UK resident (mean age
46 y); 3. UK born and resident (mean age
20 y). 3/25 had HTLV1 antibodies in group
1, 7/21 had antibodies in group 2, and 0/14
had antibodies in group 3 (p < 0-02). The
titres ofHTLV1 antibodies in the blood were
lower in the relatives and ATL patients than
in the TSP patients.
We propose an immune mechanism is

important in the pathogenesis of TSP.

REVERSIBLE IMMUNOLOGICALLY MEDIATED
OLIGODENDROCYTE INJURY
NJ Scolding, A Houston, C Linington, BP
Morgan, AK Campbell, DAS Compston.
University of Wales College of Medicine,
Cardiff

Multiple sclerosis is characterised clinically
by a relapsing/remitting course and path-
ologically by demyelination, lymphocytic
cuffing and astrogliosis. Whilst generally
accepted to be immune-mediated, precisely
which immunological effectors ultimately
damage the myelinoligodendrocyte complex
is unknown. The possible role of complement
has been investigated by studying the effect of
rat serum on syngeneic cultured neonatal glial
cells.
We have shown that normal rat serum is

cytotoxic to oligodendrocytes but not
astrocytes. The effects of decomplementa-
tion, EGTA (ethylene glycol-bis [B-amin-
othyl ether] N,N,N',N', tetra acetic acid)
treatment, removal of any possible anti-
myeline antibody, C9 depletion and recon-
stitution and oligodendrocyte staining for
surface C9 indicate that cytotoxicity is
mediated by complement via antibody-in-
dependent activation of the classical pathway
and is membrane attack complex dependent.
Cytotoxicity increases during a period of
change in antigen expression marking the
final phase of oligodendrocyte maturation; a
putative complement-activating surface
receptor appearing during this phase remains
to be identified.

Oligodendrocytes can, however, recover

from complement attack by vesicular removal
of membrane attack complexes from their
surface. Sublytic complement attack causes
transient disturbances in intracellular cal-
cium and ATP levels, indicating temporary
injury, after which normal oligodendrocyte
function is resumed; this is accompanied by
the appearance ofgalactocerebroside-positive
vesicles bearing membrane attack complexes
in culture supernatants.

Blood-brain barrier damage allowing oli-
godendrocyte exposure to complement might
lead initially to reversible myelin injury and
transient neurological disturbances, later
causing oligodendrocyte depletion.

DEMENTIA OF FRONTAL LOBE TYPE AND MOTOR
NEURON DISEASE
D Neary, PJ Goulding, JS Snowden, B
Northen, H Read, DMA Mann. Manchester
Royal Infirmary, Manchester

Dementia occurring in association with
motor neuron disease has become increas-
ingly recognised. However, the precise
neuropsychological syndrome and its
relationship to pathological change is not
documented. Three patients are described
who developed a rapidly progressive demen-
tia and were found to have weakness, wasting
and fasciculation of limb muscles and in one
patient a bulbar palsy also. Electro-
physiological studies confirmed motor
neurone disease. The form of dementia in-
dicated frontal lobe dysfunction, and was
identical to that of dementia of frontal lobe
type and distinct from that of Alzheimer's
disease. Single photon emission tomography
confirmed selective dysfunction of the
anterior cerebral hemispheres, and in two
cases subsequent autopsy revealed marked
fronto-temporal cerebral atrophy. Motor
neuron disease was confirmed histologically,
anterior horn cells being predominantly lost.
Cell loss, gliosis and spongiform change were
most severe in the middle, superior frontal
and cingulate gyri. There was gliosis of the
amygdala and neuronal loss in the substantia
nigra. Senile plaques, neurofibrillary tangles,
Lewy bodies and Pick cells were absent. The
pathological changes conform to those pre-
viously described and in this study they have
been demonstrated to lead to dementia of
frontal lobe type.

CORTICOBASAL DEGENERATION
WRG Gibb, P Luthert, CD Marsden.
Institute of Neurology and National Hos-
pital, London

We describe three patients with clinical and
pathological features of corticobasal degen-
eration. They presented aged 59 to 66 years
with focal dystonia, the alien hand sign or an
akinetic-rigid syndrome. In time they devel-
oped a Parkinsonian disorder, a supranuclear
gaze palsy, and mild truncal ataxia. Two
patients showed constructional difficulties.
Duration of disease to death was four to six
years. Pathological examination showed atro-
phy of the fronto-parietal region with cortical
nerve cell loss, gliosis and Pick cells; in the
absence of hippocampal disease or Pick
bodies. There was nerve cell loss and gliosis
in the lentiform nucleus, thalamus, sub-
thalamic nucleus, red nucleus, midbrain teg-
mentum, and pigmented brainstem nuclei.
The most common neuronal morphology was
a distinctive basophilic inclusion located in
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the substantia nigra and locus coeruleus,
called the corticobasal inclusion. Some
aspects of the clinical presentation resembled
the Steele-Richardson-Olszewski syndrome,
and some pathological findings were reminis-
cent ofParkinson's disease, Pick's disease and
the Steele-Richardson-Olszewski syndrome.
We suggest that the corticobasal inclusion
and the distribution of nerve cell loss are
unique to this disorder.

FAMILIAL CHOREA WITH ACANTHOCYTOSIS
RJ Hardie, AE Harding, CD Marsden.
National Hospital, London

Apart from abetalipoproteinaemia, acanth-
ocytosis may occur in two distinct syn-
dromes. In the X-linked McLeod syndrome,
weak expression of the Kell blood group
antigens and the Kx marker substance is
associated with mild haemolytic anaemia and
a benign myopathy. Some patients also suffer
from chronic granulomatous disease.
The familial chorea-acanthocytosis syn-

drome, sometimes referred to as the Levine-
Critchley syndrome, is illustrated by two
recently studied kindreds, in which
inheritance was probably autosomal domin-
ant, and several sporadic cases. Typical
features include oro-facial dyskinesia, dysar-
thria, limb chorea, hyporeflexia (due to
neuropathy) and amyotrophy. Occasionally
seizures, dementia, self-mutilation, dystonia
and even Parkinsonism are evident. Variable
age of onset and a wide spectrum of clinical
severity may obscure the true pattern of
inheritance.

Studies of plasma and red cell membrane
lipids were normal in all cases. Morphological
erythrocyte abnormalities were variable.
Echinocytes and acanthocytes were present in
all clinically affected subjects, but sometimes
in such low proportions that they might have
been overlooked with examination of "wet"
preparations, ideally using phase contrast or
electron microscopy.
The mechanism of acanthocytosis remains

obscure, although a primary membrane
defect provides a hypothetical link with
neurological impairment.

A GENETIC STUDY OF IDIOPATHIC TORSION
DYSTONIA IN THE UK
NA Fletcher, AE Harding, CD Marsden.
Institute of Neurology, London

The genetics of idiopathic torsion dystonia
(ITD) are controversial. Autosomal domin-
ant, recessive and X-linked forms have been
proposed, but the relative proportions of
these are unclear; clinical and genetic
differences between Jewish and non-Jewish
patients have been claimed. Many cases are
isolated and may represent autosomal reces-
sive inheritance, fresh dominant mutations or
non-genetic phenocopies. Genetic counsell-
ing is accordingly difficult. We have studied
105 index cases with generalised or segmental
ITD from 98 families, examining as many
first and second degree relatives as possible.
Approximately 50% ofthe families contained
affected members in more than one genera-
tion. Among the single generation cases there
was no increase in parental consanguinity and
mean paternal age was significantly increased.
These patients did not differ clinically from
the multi-generation cases.
We conclude that 80-90% of cases of ITD

are produced by a dominant gene or genes

with reduced penetrance and highly variable
expression. The remainder are probably non-
genetic. Autosomal recessive inheritance
accounts for very few (if any) cases.

THE EFFECT OF A RESPIRATORY CHAIN DEFECT
ON MITOCHONDRIAL FATTY ACID OXIDATION
LA Bindoff, N Watmough, K Bartlett,
HSA Sherratt, DM Turnbull. University of
Newcastle upon Tyne, Newcastle

Defects of the mitochondrial respiratory
chain are well recognised causes of neuro-
logical disease. Electrons derived from the
oxidation ofsubstrates pass along the chain to
oxygen; this process produces the energy
required for the synthesis ofATP. Fatty acid
oxidation generates electrons which enter the
respiratory chain at two levels; at complex I
(from the hydroxyacyl-CoA dehydrogenase)
and complex III (via EFT from the acyl-CoA
dehydrogenases). We studied the oxidation of
fatty acids in rat liver mitochondria in the
presence ofthe complex I inhibitor, rotenone,
and in skeletal muscle mitochondria from a
patient with complex I deficiency ( <5%
activity compared to control values). The
defect of complex I was established spectro-
photometrically, by looking at overall mito-
chondrial oxidation, direct assay of the
complex activity and scanning the cyto-
chromes at low temperatures, and by im-
munoblotting. The flux through ,B oxidation
was measured by following the oxidation of
[U-'4C]-palmitate. Fatty acid oxidation was
reduced in both instances although to a
greater extent in the rotenone inhibited mito-
chondria. Using high pressure liquid
chromatography with on-line radiochemical
and photodiode array detection we were able
to demonstrate a similar pattern of abnormal
intermediates in both situations. The effect of
fatty acid oxidation of defects of the res-
piratory chain has not previously been inves-
tigated in detail.

POSITRON EMISSION TOMOGRAPHY USING
18F-DOPA AND llC-NMF IN PATIENTS WITH
PARKINSON'S DISEASE
KL Leenders, P Tyrrell, D Perani, E
Salmon, D Brooks, RSJ Frackowiak.
Hammersmith Hospital, London

Four healthy subjects (age 68 7) and five
patients with Parkinson's disease (age 62 6)
were studied with positron emission tomo-
graphy (PET) using the radiolabelled tracers
6-L-'8F-fluorodopa (18F-Dopa) and
"C-Nomifensine (11C-NMF). The healthy
subjects and some of the patients were
studied with both compounds. Specific acti-
vities of the tracers were 5-6 + 19
MBq/micromol and 9-62 MBq/mmol respec-
tively. The administered doses were 1-05 +
0-97 MBq/kg for "8F-Dopa and 4 05 + 1-4
MBq/kg for "C-NMF. The latter tracer was
produced as a racemic mixture of active and
inactive isomers. Cerebral influx of "8F-Dopa
can be used as an indicator of presynaptic
dopamine formation and turnover, while
specific "C-NMF binding is thought to be a
measure of catecholamine re-uptake binding
sites and thus density of nerve endings
(dopaminergic in striatum and possible
noradrenergic in thalamus). '8F-Dopa uptake
was analysed using a multiple-time-graphical
analysis method, which permits the estima-
tion of tracer influx constants (Ki). For
putamen and caudate in healthy subjects Ki's

were 0 012 and 0-011 respectively. The corre-
sponding values in patients were 0 004 and
0 005. "C-NMF specific uptake was ex-
pressed as the ratio of putamen or caudate
to cerebellar activity. These ratios were on
average 160o lower in the putamen ofpatients
than in normal subjects (p < 0 002). The
average caudate values were 10% lower (NS).
It can be concluded that both tracers allow in
vivo quantitation of different aspects of
nigrostriatal dopaminergic function. A de-
tailed correlation of regional functional
alterations with clinical signs requires studies
in larger groups of patients.

ADRENAL MEDULLA IMPLANTATION IN
PARKINSON'S DISEASE: TWO PET STUDIES USING
18F-DOPA AND lI C-NOMIFENSINE
D Perani, KL Leenders, P Tyrrell, G
Scarlatto, RSJ Frackowiak. Hammersmith
Hospital, London

Positron emission tomography (PET) scans
using the tracers "8F-Dopa (F-Dopa) and
"C-Nomifensine (C-NMF) were performed
in two patients with severe Parkinson's dis-
ease four months after implantation of auto-
logous adrenal medulla tissue into the right
caudate. In addition, regional cerebral blood
flow was measured using the C`502 steady-
state method. After engraftment, the first
patient noticed a clear improvement of his
pre-operatively severe depression. For a
number of weeks he also apparently demon-
strated improvement in mobility and rigidity,
resulting in a significant reduction of daily
levodopa therapy. The second patient
exhibited minor improvements post-
operatively. At the time of the PET studies,
both patients reported that their motor
condition was virtually identical to that pre-
operatively. In both patients there was no
difference of uptake of "8F-Dopa or
"C-Nomifensine between right and left
caudate or putamen. When compared to
healthy subjects, the patients showed a
marked reduction ofdopaminergic activity in
the striatum, the putamen being more
affected than the caudate. Large focal and
significant reductions of regional cerebral
blood flow were seen in the right frontal
cortex, presumably due to brain damage
resulting from the surgical procedure. In
conclusion, our PET studies in two patients,
performed several months after adrenal
medulla implantation, showed a pattern of
pre-synaptic dopaminergic activity (F-Dopa)
and dopaminergic nerve terminal density
(C-NMF), which did not differ from
untreated patients with Parkinson's disease.

STUDIES ON THE INTEGRITY OF THE
DOPAMINERGIC SYSTEM IN PATIENTS WITH
AUTONOMIC FAILURE USING PET
DJ Brooks. Hammersmith Hospital, London

Using the positron emitting tracers "8F-Dopa
and "C-nomifensine, the dopamine storage
and integrity of dopamine re-uptake sites in
the striatum can be measured with Positron
Emission Tomography (PET). "C-nomifen-
sine also binds to noradrenaline re-uptake
sites in the thalamus. We have studied seven
patients with multiple system atrophy (MSA)
who had extra-pyramidal rigidity and auto-
nomic failure (Shy-Drager syndrome) and
four patients with pure autonomic failure
(PAF). Results were compared with six age-
matched controls.
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MSA patients showed a significant parallel
reduction in mean striatal dopamine storage
capacity and dopamine re-uptake sites com-
pared to controls. Mean '8F-Dopa influx
constants (K*) were: putamen *011 normal,
004 MSA; caudate 010 normal, *006 MSA.
The degree of locomotor disability of the
MSA group correlated with fall off in
putamen, but not caudate, dopamine storage
capacity. Thalamic levels ofnoradrenaline re-
uptake sites were also reduced in MSA. Two
of the four PAF subjects had sub-normal
levels of putamen dopamine storage capacity
and one had reduced levels of dopamine re-
uptake sites. It is concluded that patients with
pure autonomic failure may have sub-clinical
impairment of their dopaminergic system,
through whether such subjects go on to
develop Parkinsonism remains to be deter-
mined. Our MSA findings suggest that con-
trol of locomotor function is primarily
modulated by the putamen rather than the
caudate.

SULCAL CEREBROSPINAL FLUID VOLUME IN
NORMAL PRESSURE HYDROCEPHALUS
R Grant, B Condon, I Bone, GM Teasdale.
Southern General Hospital, Glasgow

Using Magnetic Resonance Imaging (MRI)
it is now possible to measure separately the
lateral ventricular and cortical sulcal CSF
volumes. Fourteen patients (age range 59-78
years) clinically and radiologically diagnosed
as normal pressure hydrocephalus (NPH)
had intracranial cerebrospinal fluid (CSF)
volumes measured by MRI. The findings
were compared with those from 25 healthy
subjects (age range 50-91 years) and 12
patients with dementia (age range 54-89
years). Two indices were studied: ventricular
CSF volume (vCSF(,)) and ventricular:
cortical sulcal ratio (v:cs ratio).
Measurement of vCSF(V) in patients with

NPH ranged from 46-1-202-7 mls compared
with 9-7-676 mls and 27-8-61-6 mls for
healthy subjects and dements respectively.
vCSF(V) was age dependent in the latter two
groups but not in patients with NPH. The
v:cs ratio was > 0 34 in all patients with NPH
(range 0-34-319) but was always <0-25 in
healthy subjects and <0-31 in patients with
dementia.
This study shows that while vCSF(V) is a

good indicator of hydrocephalus, the v:cs
ratio better differentiates patients with NPH
from asymptomatic subjects with hydroce-
phalus ex vacuo or with dementia of other
causes. The v:cs ratio may also be a useful
index if patients are followed serially.

ACTIONS OF ANTICONVULSANT DRUGS ON THE
PHARMACOKINETICS OF ORAL CONTRACEPTIVE
STEROIDS
P Crawford, D Chadwick, P Cleland, J Tija,
M Choy, N Shenoy, DY Back, MLE Orme.
University of Liverpool, Liverpool and
Sunderland General Hospital, Sunderland

There is evidence from adverse reaction
reports that women on long term oral con-
traceptive therapy are more at risk of con-
traceptive failure if they are also taking long
term anticonvulsant therapy. Over the last
decade we have studied the interactions be-
tween oral contraceptive steroids and anti-
convulsant drugs. A single dose of Eugynon
50 (50 mg ethinyloestradiol, 250 mg levonor-
gestrel) was given before the start of anti-

convulsant therapy. Blood samples were
taken at intervals over the next 24 hours and
areas under the plasma concentration time
curve calculated (AUC). The single dose
study was repeated after three months anti-
convulsant monotherapy with either pheno-
barbitone, phenytoin, carbamazepine or
sodium valproate. Treatment wth pheno-
barbitone and carbamazepine significantly
reduced AUC for ethinyloestradiol. During
phenytoin therapy there were individual
reductions in AUC but no significant overall
changes. There were no significant alterations
in patients receiving monotherapy with
sodium valproate. We therefore conclude that
phenobarbitone or carbamazepine treatment
is likely to reduce the effectiveness of oral
contraceptive steroids whilst women taking
sodium valproate can probably rely on their
contraceptive steroids for contraceptive
efficacy.

NEUROLOGICAL PRESENTATIONS OF AIDS:
EXPERIENCE IN CENTRAL LONDON
GN Fuller, RJ Guiloff, F Scaravilli, B
Gazzard, JN Harcourt-Webster. St
Stephen's, Westminster and National
Hospitals, London

In a series of 122 patients seen in East
Riverside and dead from AIDS before
31.09.87, nine (7-5%) presented with
neurological symptoms. Seven had no other
diagnostic systemic manifestation of AIDS.
Two patients presented with meningitis, one
cryptococcal the other tuberculous, both with
subacute onset. Three presented with focal
encephalopathies, one primary brain lym-
phoma, one progressive multifocal leuco-
encephalopathy and one combined HIV and
CMV encephalopathy. The former two pre-
sented as hemisphere lesions, the last with
internuclear ophthalmoplegia. Two presen-
ted with dementia, one due to a vascultis and
chronic basal meningitis, the other due to
HIV encephalopathy with associated mye-
lopathy. One patient had a transient episode
of myelopathy associated with herpes zoster
radiculitis followed by visual failure due to
CMV retinitis. Another presented with visual
failure with optic neuritis before developing a
focal encephalopathy due to cerebral toxo-
plasmosis. Seven of these nine cases were
confirmed pathologically.
AIDS needs to be considered in the differ-

ential diagnosis of meningitis, dementia,
diffuse and focal encephalopathies, brain
stem syndromes, myelopathy and visual
failure.

MIGRAINE AURA AS ARTISTIC INSPIRATION
GN Fuller, MV Gale. Saint Stephen's
Hospital, London

Georgio de Chirico was a central figure in
twentieth century art, influential to both
Cubist and surrealists. In his memoirs he
describes episodes of severe motion sickness,
attacks of abdominal pain and a number of
severe headaches. He also describes two
episodes which may be identified as negative
scotomata with gradual build up, one in his
memoirs the other in his semiautobiogra-
phical novel Hebdomeros. In the latter he
describes an episode of scintillating scoto-
mata associated with what he calls a "spiritual
fever". One contemporary, Apollinare, is said
to have recalled that when "he was painting
these pictures ... (he)... was suffering from

certain abdominal pains and migraine" The
headaches, possible migraine equivalents,
scintillating and negative scotomata all sug-
gest a diagnosis of classical migraine. Several
of his pictures, the "mythologie" series, the
Return to the Castle, the Remorse of Orestes,
all have motifs similar to pictures produced
by migraineurs to illustrate their migraine
attacks with features of both negative and
scintillating scotomata. This suggests de
Chirico used his experiences of classical
migraine as a source of inspiration for his
paintings.

CORTICAL LEWY BODY DEMENTIA: CLINICAL
FEATURES AND CLASSIFICATION
WRG Gibb, PJ Luthert, I Janota, PL
Lantos. National Hospital and Institute of
Psychiatry, London

Seven patients, aged 65-72 years, are des-
cribed with dementia and cortical Lewy
bodies. In one patient a Parkinsonian syn-
drome was followed by dementia and motor
neurone disease. In the remaining six patients
dementia was accompanied by dysphasia,
dyspraxia and agnosia. One developed a Park-
insonian syndrome before the dementia, in
three cases a Parkinsonian syndrome occur-
red later, and in two cases not at all. All
patients showed Lewy bodies and cell loss in
the substantia nigra, locus coeruleus and
dorsal vagal nucleus, and in Parkinson's dis-
ease. The severity of cell loss in the nucleus
basalis varied form mild to severe. Lewy
bodies and pale bodies were also present in
the parahippocampus and cerebral cortex.
Alzheimer pathology was mild or absent, and
insufficient for a diagnosis of Alzheimer's
disease. Some 30% of patients with Parkin-
son's disease have cortical Lewy bodies, but
those with moderate or severe dementia,
often with temporal or parietal features, may
have more extensive cortical Lewy body
disease, Alzheimer's disease, or a combina-
tion of the two. Cortical Lewy body disease
may be associated with dementia in Parkin-
son's disease more often than realised, but is
not necessarily associated with substantial
Alzheimer pathology.

BRAIN SWELLING IN BENIGN INTRACRANIAL
HYPERTENSION
R Grant, B Condon, I Bone, GM Teasdale.
Southern General Hospital, Glasgow

The suggestion that the brain is swollen in
benign intracranial hypertension (BIH) is in
conflict with neurosurgical observations ofan
excess of subarachnoid cerebrospinal fluid
(CSF) and reports of increased resistance to
CSF absorption. Fourteen female patients
newly diagnosed as suffering from BIH by
clinical, radiological and lumbar puncture
(LP) criteria were imaged using 0-15 Tesla
magnetic resonance imaging (MRI) and CSF
volume measurements were performed to
quantify intracranial CSF volumes: total
(tCSF(,)), ventricular (vCSF(V)) and cortical
sulcal (csCSF(,)). The results were compared
with 30 age related healthy women.
The median tCSF(V) and csCSF(V) were

smaller in the BIH group than in the healthy
females (BIH median tCSF(V) 75-5 mls, csCS-
FM 59-4 mls: healthy tCSF(v) 102 5 mls,
csCSF(V) 82 8 mls) but this was not statis-
tically significant (p = 0 059 and p = 0-11
respectively). However, vCSF(V) in the BIH
group ranged from 36-13 mls (median 4-5
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mls) and was significantly smaller than the
healthy controls (range 5-3-20-2 mls; median
12 2 mls) (p < 0 0001: Mann-Whitney test).
These results are in accord with the brain

being swollen in BIH as reflected by the small
vCSF(v. The cause of such swelling remains
uncertain; T, sequences do not show focal
abnormalities suggestive of oedema.

THE CLINICAL SYNDROME OF SPINAL CORD
COMPRESSION BY TUMOUR
MLP Gross, C Muthuswamy, CJ Earl.
National Hospital, London

The case records of 92 patients with spinal
cord compression caused by tumours, seen at
the National Hospitals, Queen Square and
Maida Vale between the years 1979-1982
were analysed. The signs at neurological
presentation were related to the spinal level
and histological diagnosis. The age range of
the cases was 8-91 years (mean age 53-4 yrs).
There were 51 female patients (mean age 55-5
yrs) and 41 male patients (mean age 50 7 yrs).
Female patients predominated above the age
of 50. Extradural thoracic compression was
the most common anatomical site. Menin-
giomas were uncommon under the age of 40
(1 case) whereas in this age group unusual
pathologies were more frequent. A most
important finding was the delay in diagnosis
from the onset ofsymptoms. Fifty three (58%
of the patients) had symptoms for more than
six months before the clinical diagnosis was
made and 32%/' presented with a delay ofmore
than one year. Eighteen cases (20%) with a
delay ofmore than six months from symptom
onset were found to have malignant disease.
Even more remarkable is that 40 of the 53
cases with the delay more than six months,
had severe bilateral leg weakness. At the time
of presentation 66 cases (72%) had pain, 83
cases (90%) had sensory symptoms and 80
patients (87%) various degrees of weakness.
Bladder and bowel involvement was present
in 55 (60%) and 39 (42%) of patients respec-
tively. Specific points of interest included
some cervical cord tumours not producing
signs in the arms, the unreliability of sacral
sparing in assessing the horizontal site of the
tumour and the rarity of the Brown-Sequard
syndrome. Malignant disease was often as-
sociated with general signs which would have
aided the diagnosis. Plain radiographs were
abnormal in 50% of the cases whilst four
cases had oligoclonal banding on CSF exam-
ination.

FUNCTIONAL SIGNIFICANCE OF MEMBRANE-
BOUND CREATINE KINASE IN EXCITABLE CELLS

RJM Lane. Charing Cross Hospital, London

The membrane potential of excitable cells is
maintained by energy-dependent ion pumps.
It is generally assumed that ATP used by
membrane ATPases is derived directly from
the cytosol. However, a small proportion of
total cell creatine kinase (CK) appears to be
tightly bound to the membranes (in muscle as
the MM isoenzyme, in neurones as the BB
form), and could thus generate ATP in situ
from phosphocreatine (PCr) and ADP, for
immediate use by ATPases. Experiments on
isolated sarcolemmal vesicles demonstrate

that:
1) with optimal ADP concentrations,
creatine and free phosphate formation
(products of the CK and ATPase reactions)
increases with PCr concentration (exogenous
system)

2) PCr alone can sustain maximal ATPase
activity in the presence of small concentra-
tions ofATP (endogenous system)
3) both reactions are prevented by a CK
inhibitor. The data suggest that membrane
CK may play an important part in maintain-
ing ionic homeostasis and membrane excit-
ability.

NEUROFILAMENT AND OTHER CYTOSKELETAL
PROTEINS IN MOTOR NEURONE DISEASE
O Garofalo, PN Leigh, A Dodson,M Swash,
J-P Brion, BH Anderton. St George's
Hospital Medical School and The London
Hospital, London

Immunocytochemistry with antibodies
against cytoskeletal proteins has been used
to search for molecular differences between
normal and Motor Neurone Disease (MND)
spinal cord. Monoclonal antibodies which
recognise phosphorylated neurofilament
epitopes diffusely labelled a proportion of
normal andMND anterior hom cells, but did
not permit differentiation between normal
and MND tissue. However, in some MND
and control anterior hom cells dense "floc-
cular" accumulations were labelled by anti-
bodies recognising phosphorylated neuro-
filament epitopes. These accumulations of
phosphorylated neurofilaments suggest ab-
normalities of cytoskeletal regulation, but
were neither a common nor a specific feature
of MND. Axonal spheroids, which were as
common in normal as in MND tissue, were
labelled by all anti-neurofilament antibodies.
Normal appearing axons, but not spheroids in
MND and control tissue were identified by an
anti-actin antibody, indicating that actin may
be absent from the cytoplasmic domain which
gives rise to spheroids. We have not found
specific post-translational changes of cyto-
skeletal proteins in MND, and in our series
phosphorylated neurofilament epitopes are
common to both MND and control anterior
horn cells.

PLATELET ALPHA 2-ADRENOCEPTOR BINDING IS
DECREASED IN BENIGN ESSENTIAL TREMOR
PN Leigh, J Thilo, A Theodorou, K
Lawrence, N Blackwood, M Greenwood, L
Findley, R Horton. St George's Hospital
Medical School, National Hospital, London

Central and peripheral adrenoceptors may be
involved in the mechanism ofbenign essential
tremor (BET). We have examined platelet a2-
adrenoceptor binding in eight drug-free
patients with BET and 10 drug-free controls
using antagonist 3H-yohimbine and the
agonist 3H-UK-14,304. Platelet membranes
are incubated with 11 concentrations of 3H-
yohimbine or 3H-UK-14,304 for 45 or 60
min respectively at 25°C. Non-specific bind-
ing was defined with lO1iM phenotolamine.
The number of binding sites (Bmax) and
equilibrium dissociation constants (KD) were
determined by non-linear regression. The

Bmax of 3H-yohimbine and 3H-UK-14,304
were significantly lower in BET patients than
controls, whereas KD values did not differ (see
table below).
The lower number of platelet a-adrenocep-

tor binding sites in BET patients suggests an
adaptive down-regulation which may be due
to abnormalities in catecholamine regulation.

ARE TRAINS OF STIMULI AS LONG AS 100
NECESSARY TO QUANTIFY F-RESPONSE
PATTERNS?

WN Macleod. Royal Infirmary, Dundee

Long trains of shocks (100) have so far been
used to quantify normal and pathological F-
response patterns. Would shorter trains of
stimuli, causing less discomfort and less
expenditure on photographic paper, yield
equivalent results or lead to a systematic bias
in the measurements made?

Percentage Repeater F-wave values
derived from (1) 124 healthy median nerves/
abductor pollicis brevis muscles, and (2) 100
dysfunctioning median nerves/abductor
pollicis brevis muscles from 60 patients with
carpal tunnel syndrome and 13 with thenar
wasting from motor neurone disease, were
studied. Each group was analysed separately.
Measurements were made in each test hand
from the first 30, the first 60 and all 100 F-
wave sweeps recorded. The observed
0.Repeater F-wave value from 30 sweeps was
subtracted from that obtained from 100
sweeps in each test nerve/muscle and a paired
t-test was applied to the resulting differences.
The same analysis was done for 60 vs. 100
stimuli. The 95% confidence interval (CI) for
the magnitude of the bias resulting from the
use of 30 or 60 rather than 100 stimuli was
calculated.

In both groups the use of 30 or 60 stimuli
rather than 100 stimuli resulted in a sig-
nificant statistical difference (p < 0-0001).
The 95% CI for the bias was reduced from
-6-9 to -13-1 and -46 to -8-2 when 60,
rather than 30, stimuli were used to quantify
F-responses in the damaged nerves and in the
healthy nerves was reduced from - 1-7 to
-4-2 and-1 to -28.
The method alters the F-wave discharge

pattern of the test motor neurone pool such
that the longer the test continues the larger
the fraction of F-responses made up of iden-
tical waveforms (Repeater F-waves). The use
of trains of stimuli longer than 60 increases
the sensitivity of the %Repeater F-wave
measurement in the identification of nerve
lesions.

COMPARATIVE EFFECTS OF ORAL AND IV
ADMINISTRATION OF A TRH ANALOGUE
(RX77368) IN PATIENTS WITH MOTOR NEURONE
DISEASE
H Modarres-Sadeghi, H Rogers, RJ Guiloff.
Westminster Hospital, Charing Cross and
Westminster Medical School, London

3H- Yohimbine 3H-UK-14,304

Bmax KD Bmax KD

Control (n = 10) 274 + 22 2-5 + 0-8 163 + 12 0 9 + 0.1
BET (n = 8) 190 + 16* 1-3 + 0-2 124 + 13* 10 + 0-2

Values are means + sem. Bmax = fmol/mg protein, KD-nM.
*p < 0-05 by Student's t test.
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We have previously reported transient im-
provements in bulbar function in patients
with motor neurone disease (MND) after
acute and subacute iv administration ofa long
TRH analogue (RX77368). To assess the
efficacy of oral administration, consecutive
MND patients with bulbar symptoms had
repeated baseline assessments over seven to
10 days. Those who responded to a single iv
dose of the analogue (0-15-0-25 mg/kg) were
given 0-2 to 3 mg/kg orally. The doses were
increased in a step wise fashion over three to
six weeks. Similar subjective and objective
improvements in speech, swallowing and
tongue movements were seen with oral and iv
administration. The effect lasted up to two
weeks after the last dose. Cramps also
improved in some patients. Side effects were
nil or minimal. The solution was tasteless and
well tolerated. No noticeable changes were
observed in muscle force.
Our results suggest that oral and iv admin-

istration of RX77368 have similar effects.
Further studies ofthe long term effects ofthis
analogue using oral administration are
indicated.

OPEN AND DOUBLE-BLIND STUDY OF GAMMA-
VINYL GABA IN CHRONIC EPILEPSY
H Ring, A Heller, EH Reynolds. King's
College Hospital, London

Gamma-vinyl GABA (Vigabatrin) is a selec-
tive, enzyme-activated, irreversible inhibitor
of GABA transaminase. Recent studies have
demonstrated the efficacy of this compound
in patients receiving multiple concurrent
antiepileptic drugs. The aim of this study was
to investigate the efficacy and toxicity of
Vigabatrin in patients receiving only one
other antiepileptic drug. Following a two
month baseline period of observation, 33
patients aged 16-61 experiencing at least four
partial and/or generalised seizures per month
entered a two month open phase of add-on
therapy with Vigabatrin. Twenty patients
who showed at least 500o fall in seizure
frequency in the open phase were then ran-
domized and blindly allocated either to con-
tinue Vigabatrin or to substitute placebo for
the active drug for a further two months. In
the open phase overall there was a 48 O fall in
seizure frequency. In the double-blind phase
the active drug was associated with a continu-
ing 550,, fall in seizure frequency, while the
placebo was associated with a 190o increase in
seizure frequency compared with baseline. In
the open phase 13 patients were withdrawn,
six because of less than 500. fall in seizure
frequency and seven because of side effects,
including headache, depression or be-
havioural change. Vigabatrin is a valuable
new drug for chronic drug resistant epilepsy.

SELECTION OF PATIENTS WITH TIA OR STROKE
FOR ANGIOGRAPHY
PAG Sandercock, PRD Humphrey. Western
General Hospital, Edinburgh and Walton
Hospital, Liverpool

We have developed a simple mathematical
formula which, by combining B mode imag-
ing and doppler flow data, improves the
ability of non-invasive ultrasound tests to
select patients with TIA and minor ischaemic
stroke for angiography. In three hypothetical
institutions A, B and C in whom patients are
referred for carotid endarterectomy (or ran-
domised in the European Carotid Surgery

Number of angiographic strokes avoided (1)

Institution "Cut off' Stenosis (2) If duplex alone Ifpredictive model used

A 250o 6 9
B 500o 12 13
C 750o 14 17

(1) Assuming same prevalence of different degrees of stenosis found in Liverpool Doppler Study.
(2) Patients with stenosis greater than this level would be referred for carotid endarterectomy/randomised in
the ECST.

Trial) if the angiogram shows stenosis
>25%, >50%, >75% respectively and if
angiography carries a risk of stroke of 2%,
then the number of strokes related to
angiography which might be prevented in
each institution by a change in investigational
policy from "investigate all carotid TIA
minor ischaemic stroke patients by angiogra-
phy" to "angiography only for patients with
abnormal ultrasound", in 1,000 patients
referred with carotid TIA or minor ischaemic
stroke would be as in table above.

Screening with duplex prevents angio-
graphic strokes. The predictive model im-
proves the efficiency of the screening and a
greater number of angiographic strokes are
prevented. The use of the predictive model
[predicted stenosis = -0-95 + (0 46 x
duplex ",, stenosis) + (3 06 x doppler
frequency shift) + (50 x Z)] is therefore not
merely an arithmetical curiosity but shows
promise of being of direct benefit to patients
(see table above).

POSITRON EMISSION TOMOGRAPHY IN A CASE
OF SLOWLY PROGRESSIVE APHASIA
E Salmon, B Sadzot, P Maquet, G Franck.
University of Liege, Belgium and MRC
Cyclotron Unit, Hammersmith Hospital,
London

A 51 year old man presented with a four year
history of slowly progressive aphasia. There
was jargon and nominal dysphasia and im-
paired comprehension, but no apraxia,
agnosia or apparent amnesia. The patient had
been abnormally negligent at home and lack-
ing initiative for several years. The patient's
cerebral CT scan showed a focal enlargement
of the left sylvian fissure. MRI confirmed
prominent left temporal atrophy. Cerebral
glucose consumption (CMRGlu) was studied
with the '8F-fluorodeoxyglucose technique
and positron emission tomography (PET).
Absolute regional values of CMRGlu were
within the normal range compared to 11 age-
matched controls. Marked side to side asym-
metries (18-30%o) existed however and
metabolic indices (regional over mean
cerebral glucose consumption) were de-
creased (> 25D) in the left temporal and
perisylvian regions. The metabolic rate was
also very selectively decreased in the right
insula. A left temporal biopsy showed Pick's
disease. This case differs from two "classical"
biopsy proven Pick's disease, who presented
with a "frontal syndrome" and significant
bilateral frontotemporal hypometabolism. It
also differs from two other cases with initial
aphasia who went on to develop Alzheimer's
type dementia and show bilateral hypometa-
bolism in several regions. This PET study is
similar to two cases of isolated slowly pro-
gressive aphasia ("Mesulam type") showing a
focal decrease in left insular metabolic ratio

and asymmetries involving the left fronto-
sylvian areas.

DOPAMINERGIC FUNCTION AND OXYGEN
METABOLISM IN CORTICOBASAL DEGENERATION
STUDIED WITH POSITRON EMISSION
TOMOGRAPHY
CV Sawle, CD Marsden, D Brooks,
RSJ Frackowiak. Hammersmith Hospital,
London

Corticobasal degeneration with neuronal
achromasia is a pathological diagnosis. Clin-
ically these patients present with combi-
nations ofan akinetic rigid syndrome, cortical
myoclonus, an alien limb, or supranuclear
palsy. Four such patients have been studied
with Positron Emission Tomography (PET)
using the tracers '8F-6-fluorodopa, C"02, "02
and C`0, to examine presynaptic dopamine
uptake and storage within the basal ganglia
and regional oxygen metabolism in the
cerebral cortex. All patients demonstrate a
major defect in dopamine uptake within the
basal ganglia, affecting both putamen and
caudate nuclei (mean '8F-Dopa influx con-
stant Ki 0-0040 in putamen and 0 0043 in
caudate, compared with 0 0074 and 0 0076
respectively in healthy volunteers). Likewise
all patients have depressed regional oxygen
metabolism and cerebral blood flow, parti-
cularly affecting the frontal and parietal cor-
tex. (Average frontal and parietal metabolic
rate for oxygen (CMRO2) 2 2 and 2-4 ml
oxygen 100 ml-' min-', normal values ap-
proximately 4 5 ml oxygen 100 ml-' min-'.
Average frontal and parietal cerebral blood
flow (CBF) 29 and 30 ml 100 ml-' min-',
normal value approximately 60 ml 100 ml-'
min-'). One of these patients at cortical biopsy
was found to have pathological features of
Pick's disease. This study gives further sup-
port to the suggestion that corticobasal de-
generation shares features with Pick's
disease, though it may not be considered
identical because of the preferential in-
volvement of parietal rather than temporal
cortex.

CARNITINE PALMITOYLTRANSFERASE II
DEFICIENCY
R Singh, IM Shepherd, S Nightingale,
LA Bindoff, HSA Sherratt, DM Tumbull.
University of Newcastle upon Tyne,
Newcastle

Carnitine palmitoyltransferase (CPT)
deficiency is an important cause of exercise-
induced muscle pain. CPT participates in the
transport of long-chain fatty acids into the
mitochondrial matrix where they then
undergo an oxidation to produce energy.
Recently, it has been shown that there are two
distinct enzymes with CPT activity; CPT I
which is in the outer mitochondrial mem-
brane and CPT II which is on the inner
aspect of the inner mitochondrial membrane.
Assays measuring CPT activity, whether
CPT I or II, are both difficult to perform and
interpret. Abnormalities ofCPT I, CPT II or
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both have been reported, but many previous
studies have used techniques which do not
differentiate between the three possibilities.
We investigated a 20 year old medical student
with exercise induced muscle pain and myo-
globinuria. Histologically, there was only a
minor excess of neutral lipid. Overall flux
through fatty acid oxidation using [9,10-3H]-
palmitate as a substrate was low (<5% of
controls). He had an unequivocal deficiency
of CPT II as shown by: 1. Enzyme assay in
fresh and freeze-thawed tissue 2. The use ofa
specific inhibitor of CPT I, malonyl CoA. 3.
The absence ofimmunochemically detectable
CPT II.

MECHANISM OF THE NEUROLOGICAL SYNDROME
OF VITAMIN E DEFICIENCY
E Southam, PK Thomas, DPR Muller, AT
Diplock, JA Lucy. Royal Free Hospital
School ofMedicine, Institute ofChild Health
and United Medical School (Guy's Hospital),
London

Severe prolonged vitamin E deficiency in
man leads to a neurological syndrome charac-
terized by a combination of a spinocerebellar
degeneration and sensory neuropathy. This
can be reproduced experimentally in animals.
In both, vitamin E deficiency has been shown
to cause a distal axonopathy. The present
investigation was designed to examine the
mechanism of this. A major biological role of
vitamin E is as a scavenger offree radicals, but
it may also be involved in membrane stabil-
isation. If the former action is important it
would be predicted that animals fed a diet
high in polyunsaturated fatty acids (PUFA)
would be more vulnerable to vitamin E
deficiency and that the administration of an
alternative scavenger would afford protec-
tion.

Rats were made severely deficient in
vitamin E from weaning. Four groups were
studied: (1) vitamin deficient; (2) deficient
animals given added dietary PUFA; (3)
deficient animals given the free radical
scavenger, ethoxyquin; (4) control animals

given dietary supplementation of vitamin E.
The results to date have shown that animals
fed PUFA develop neurological deficits sig-
nificantly earlier, suggesting that the action of
vitamin E as a free radical scavenger is the
relevant effect.

SLOWLY PROGRESSIVE APHASIA WITH AND
WITHOUT DEMENTIA: STUDIES WITH POSITRON
EMISSION TOMOGRAPHY
PJ Tyrrell, D Perani, MN Rossor, E
Warrington. Hammersmith and National
Hospitals, London

Focal progressive cognitive deficits have been
described and there has been debate whether
these represent purely forcal degeneration, or
are the early stages of more widespread
progressive degenerative disorders. We have
studied two patients using the ECAT-V
positron emission tomography (PET) scan-
ner and the "02 steady state method, to
measure cerebral blood flow (CBF), meta-
bolic rate for oxygen (CMRO2) and oxygen
extraction (OER). A 63 year old man, with a
three year history of slowly progressive
aphasia, which affected in particular his com-
prehension of the spoken word and his
nominal skills. A second patient, a 65 year old
lady, with a seven year history of progressive
dysphasia, had recently developed memory
deficits. Both patients had normal CT scans.
In the first case, a selective reduction in CBF
and CMRO2 in the left hemisphere (tem-
poroparietal cortex) was demonstrated, while
in the second case there was involvement of
the temporal, parietal, and frontal cortices of
both hemispheres. No involvement of sub-
cortical structures (basal ganglia and
thalamus) was demonstrated in either case.
Previous studies have demonstrated focal
metabolic deficits in patients with slowly
progressive dysphasia. The use of a high
definition PET scanner allows more precise
definition of the cortical and subcortical
structures than has previously been possible.
Some cases, thought to be truly focal because
of the duration of the focal deficit, may
subsequently develop more widespread dis-

ease, detectable not only clinically but with
functional neuroimaging techniques. Follow-
up neuropsychological and PET studies, to-
gether with collection of histopathological
data, are needed to delineate more clearly the
natural history of this disorder.

EXTRAPYRAMIDAL SIGNS IN DEMENTIA OF THE

ALZHEIMER TYPE: UPTAKE OF 18F-DOPA
MEASURED USING POSITRON EMISSION
TOMOGRAPHY
PJ Tyrrell MN Rossor, KL Leenders, GV
Sawle, RSJ Frackowiak. Hammersmith and
National Hospitals, London

Alzheimer's disease has been reported by a
number of authors to be associated with the
extrapyramidal signs of rigidity and tremor
and a higher incidence of Lewy bodies has
been found in patients with histopatho
logically confirmed Alzheimer's disease who
had been said to have limb rigidity. Neuro-
chemical markers of the dopaminergic system
have also been variably reported to be altered
in Alzheimer's disease. In this study, patients
fulfilling NINCDS criteria for dementia,
scoring less than five on the Hachinski
ischaemia score and who were thought clin-
ically to have dementia of the Alzheimer type,
were assessed for the presence oflimb rigidity
using the King's College Parkinson's disease
disability scale. Uptake of '8F-Dopa was
measured using the ECAT-V scanner and
serial scans taken over two hours after injec-
tion. Activity in different brain regions
(caudate, putamen, midfrontal cortex and
occipital cortex) was measured and analysed
using the multiple-time-graphical analysis
technique to obtain values of the influx con-
stant for '8F-Dopa. Values were compared in
patients with and without rigidity and com-
pared with age-matched controls. No sig-
nificant difference was found between the
patients and controls, or between the patient
groups. This suggests that the extra-
pyramidal rigidity seen in patients with
dementia of the Alzheimer type may not be
due to nigrostriatal degeneration , but pos-
sibly to post-synaptic cell loss.
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