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HOW MANY NEUROLOGISTS DO WE NEED IN

THE UNITED KINGDOM?

David L Stevens. Gloucestershire Royal
Hospital, Gloucester, UK

In early 1995 there were 250 consultant
neurologists in the United Kingdom. During
the period January to mid-December, 33
new posts were advertised and, if all of these
vacancies had been filled, the national ratio
of neurologists in the population would have
reached 1:212 000; which is very near to the
current ABN target of 1:200 000. This tar-

get ratio was arrived at by a combination of
guesswork and pragmatism: in essence we
aimed at what appeared, in the past, to be
realisable rather than at what was actually
needed. Daily experience suggests that this
target ratio is wrong.

For the most common neurological con-

ditions, a combination of epidemiological
data and estimates of the likely requirements
for new and follow up outpatient appoint-
ments, allows future demand for the service
to be calculated. If these values are com-

pared with the amount of outpatient time
that each consultant has available per year, it
is possible to calculate how many consul-
tants will be needed for a given population.
The answer is approximately 1:100 000. To

achieve this increase in consultants by 2010,
the number of trainees will have to pro-

gressively rise from the current figure of 142,
to between 190 and 200 over the next 15
years.

THE WORLD-WIDE WEB: A NOVEL METHOD
FOR NEUROLOGICAL TEACHING

DJ Nicholl, DA Davies, AC Williams.
Birmingham University, Birmingham, UK

A novel method for teaching neurology to
undergraduates and postgraduates via the
Internet has been developed. This system,
which is part of Birmingham Medical
School's MedWeb networked computer
system (internet address http://medweb.
bham.ac.uk) provides a wide range of neuro-
logically related teaching material for
students (http://medweb.bham.ac.uk/clin
neuro.html). The system uses the popular
and user friendly world-wide web (WWW)
networking protocol.

Over the first six months of use, the neu-

rology WWW pages were accessed by an

average of 237 individual computer users

per month. On average, 2528 files were

downloaded per month with 59% of users

(1491 files/month) from the United
Kingdom, 17-5% (444/month) from the
United States, and 23-5% (594/month) from

another 34 countries. Two teaching meth-
ods are demonstrated:

(1) A tutorial system. The example shown
concentrates on Parkinson's disease and
includes high quality images of neuropathol-
ogy, PET, and video clips (with sound com-

mentary) of a patient demonstrating relevant
clinical features (for example, "on" and
"off" phenomenon, rest tremor).

(2) An interactive MRCP style database
in which a student is given a clinical case

history with relevant investigations (MRI,
CT etc) and is then asked a series of ques-

tions. The student's answers are then com-

pared via a keyword search with that of the
model answer on the database and marked
accordingly.
The demonstration shows the Depart-

ment of Neurology's WVWW pages in use

and, given its popularity, it is considered
that it represents a new teaching modality,
accessible to any neurologist with Internet
access.

AN OLIGODENDROCYTE PROGENITOR PRESENT
IN ADULT HUMAN WHITE MATTER

NJ Scolding, PJ Rayner, DAS Compston.
University of Cambridge, Cambridge, UK

The prospects for using glial cell transplan-
tation to promote myelin repair in patients

ABN medal
The Association of British Neurologists has inaugurated an ABN medal to recognise outstanding contributions by British neu-
rologists to the science or practice of neurology or for contributions to the Association. The first two such medals were pre-
sented at the Association's spring meeting in Norwich on 12 April 1996 to Dr Christopher Earl and posthumously to Professor
Anita Harding, and the following citations were prepared by Professors WI McDonald and DAS Compston respectively.

Christopher John Earl
Christopher Earl is an outstanding presence in our profession. His early clinical training at Guy's Hospital and Queen Square,
and especially the influence of Sir Charles Symonds, nurtured his natural talent as a physician. From his laboratory training
with Robert Thompson at Guy's and in particular with Derek Denny-Brown at Harvard, he developed a lasting concern with
the mechanisms of disorder and disease in the nervous system. He has, as all those who have seen him at work know, a remark-
able memory for the individual case, the salient features of which he can summon up to illuminate the specific problem at hand.
To witness him dissecting a history, incorporating the relevant clinical and investigative findings while discarding with a sure
instinct the unhelpful, is an example which has influenced students of neurology of all ages over the past four decades. For the
patient, his warm concern as he communicates-ever clearly-the results of his objective assessment and advises on manage-
ment informed by all aspects of the patient's circumstance, is deeply reassuring, and has earned him a wide reputation.

Christopher Earl's skills as a physician, his wisdom, his manifest enthusiasm for clinical medicine, and his personal integrity
have determined the influential roles he has played in the hospitals with which he has been associated including the Royal
London, the Middlesex, and the National Hospital, Queen Square; as advisor or consultant to a number of government agen-
cies and the Air Force; in the Royal Society of Medicine as president of the section of Neurology; in the Royal College of
Physicians as censor; and in our own Association as secretary, and president. We owe him much and this we symbolise in the
award of the ABN medal.

Anita Harding (1952-95)
Anita Harding's clinical wisdom, enthusiasm, talent for research, and extraordinary personality epitomise all that we value most
in a clinical scientist. Anita was an ambassador for British neurology, who patrolled the far corners of a still significant empire
which had its roots at Queen Square where she worked and was happy. The evidence for her scientific achievement is in the
writings; the style is in our memories. Each will endure.
The rise in Anita's career-a readership and honorary consultancy in neurology at the National Hospital in 1987, a personal

professorship in the University of London in 1990, and chairmanship of neurology at the Institute in 1995-was meteoric. She
served on the editorial boards of 11 journals and 18 research panels, was a frequent member of the teaching faculty at interna-
tional meetings, and held visiting professorships in the United Kingdom, Europe, North America, and Australia.
From among the Aladdin's cave of Anita's scientific achievements can be singled out her classifications of the peripheral neu-

ropathies and hereditary ataxias, and genotype-phenotype correlations for each, the first identification of a mitochondrial DNA
mutation in human disease, the spectrum of trinucleotide repeats in neurodegeneration, and the population genetics of disor-
ders which show ethnic or geographic restriction.

For her manifest achievements, and for our comfort in her absence, I commend Anita Harding to you as the Association's
(joint) first medallist for distinguished contributions to neurology.
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with multiple sclerosis have been enhanced
by three recent findings-increasing claims
of immunotherapeutic advances, the
histopathological demonstration of sponta-
neous (but partial) remyelination in acute
lesions in multiple sclerosis, and the success-
ful repair of demyelinated lesions in the
rodent by transplanted glial progenitors.
One clear obstacle remains the source of
remyelinating cells.

Here, cells of the oligodendrocyte lineage
derived from adult human temporal lobe
white matter have been studied. An oligo-
dendrocyte progenitor has been identified
which exhibits phenotypic and behavioural
properties identical to the much studied
rodent progenitor, with the notable excep-
tion of its failure to proliferate when exposed
either to astrocyte conditioned culture
medium, or to defined growth factors.
However, the human oligodendrocyte prog-
enitor does proliferate when cultured in con-
tact with adult human astrocyte monolayers;
these are shown to synthesise platelet
derived growth factor (PDGF), an estab-
lished rodent glial progenitor mitogen. It is
suggested that astrocyte derived PDGF, act-
ing in combination with an unidentified
astrocyte cell surface component, stimulates
human oligodendrocyte progenitor division.
The first direct evidence is provided that
oligodendrocyte progenitors are found not
only in cell culture preparations, but are pre-
sent in situ in the adult human brain.

MRI VOLUMES OF INFRATENTORIAI
STRUCTURES CORRELATE WITH DISABILITY

MEASURES IN MULTIPLE SCLEROSIS

SGM Edwards, Q Gong, N Roberts, LD
Blumhardt. Division of Clinical Neurology,
Nottingham and Magnetic Resonance
Research Centre, Liverpool University, UK

Correlations between MRI and clinical dis-
ability in patients with multiple sclerosis
(MS) remain problematic, particularly for
supratentorial abnormalities. Recently, cross
sectional area of the cervical cord has been
found to correlate with the expanded dis-
ability status scale (EDSS).
The volumes of infratentorial structures

have been evaluated from MRIs of 37 sub-
jects with previously relapsing MS with a
wide range of disease duration (mean 8-7
(6 4) years). 12 males and 25 females, mean
age 36-4 (7 9) years, EDSS 3-7 (2 2),
Scripp's neurological rating scale 79 4
(14-5) were studied. They were scanned on
a 1-5 Tesla MR imaging system employing a
3D-MPRAGE (magnetisation prepared
rapid acquisition gradient echo) sequence:
10/4/300 (TR/TE/inversion time), flip angle
= 100, matrix = 192 x 256, FOV = 250
mm. Because of its low flip angle and short
TR and TE, MPRAGE is a quick imaging
sequence that provides 3D acquired data
with excellent spatial resolution, low partial
volume effects, and artefactual noise, which
allows multiplanar reconstruction.
Stereology with point counting and the
Cavalieri principle was used as a precise and
unbiased method of volumetric measure-
ment.

Cerebellar volume correlated strongly
with both disease duration (P = 0-0013) and
Scripp's score (P = 0 006). Cervical cord
volume (C1-C3) correlated significantly
with disease duration (P = 0-019), EDSS (P
= 0-049), and Scripp's score (P = 0-003).
Brainstem volume correlated significantly
with Scripp's score (P = 0-026).

These correlations presumably reflect

underlying axon and myelin loss. Whether
this method is sufficiently sensitive to pro-
vide a practical measure of disease progres-
sion is under investigation in an ongoing
longitudinal study.

A POSSIBLE CENTRAL MODE OF ACTION OF

fl-INTERFERON IN MULTIPLE SCLEROSIS

GL Hall, J Girdlestone, MG Wing, NJ
Scolding, DAS Compston University of
Cambridge Neurology Unit, Cambridge, UK
fl-interferon (f8-IFN) reduces the number of
acute relapses in patients with multiple scle-
rosis (MS). However, its mechanism of
action in these patients has not been eluci-
dated. The effect of f,-IFN on neonatal
rodent microglia, the principal antigen pre-
senting cell within the CNS has been exam-
ined. fl-IFN inhibits IFN-;' induced
upregulation of major histocompatibility
complex (MHC) class II expression.
Inhibition is maximal with pre-exposure to
fl-IFN and is dose dependent. The func-
tional relevance of this inhibition is shown,
as there is fl-IFN mediated inhibition of
antigen presentation by microglia.
Molecular analysis shows that fl-IFN medi-
ates this inhibition by post-translational
mechanisms. Consistent with this, class II
heavy chain accumulates intracellularly in
the presence of fl-IFN and does not reach
the cell surface. The effect of fl-IFN on pro-
teins responsible for transporting MHC
class II molecules to the cell surface is cur-
rently being explored.
The effect of fl-IFN in MS may, at least

in part, be secondary to this post-transla-
tional inhibition of class II expression on
microglia leading to impaired central antigen
presentation and hence, reduced activation
ofT helper cells.

TRANSIENT NEUROLOGICAL DETERIORATION
ASSOCIATED WITH CYTOKINE RELEASE

INDUCED BY LYMPHOCYTE DEPLETION
IMMUNOTHERAPY IN MULTIPLE SCLEROSIS

AJ Coles, T Moreau, MG Wing, DAS
Compston. University of Cambridge
Neurology Unit, Cambridge, UK

Twenty six patients with multiple sclerosis
were treated with the cytotoxic humanised
antibody Campath-1H which targets the
CD52 antigen present on lymphocytes and
monocytes. Unexpectedly the first infusion
of antibody induced a dramatic exacerbation
or reawakening of pre-existing symptoms,
which started one to two hours after the
start of the infusion and had fully resolved
by 12 hours. This coincided with a pulse of
cytokine release; the serum concentration of
tumour necrosis factor alpha (TNF-a) and
interferon gamma (IFN-y) peaked at two
hours after the start of the Campath-1H
infusion, whereas a rise in serum inter-
leukin-6 was delayed until four hours after
the start of infusion. After antibody adminis-
tration, there was a decline in the CH50 indi-
cating that complement activation had
occurred. A single pretreatment with intra-
venous methylprednisolone (500 mg) pre-
vented the transient deterioration in
neurological symptoms and the cytokine
release. These results, involving a small
number of intensively studied patients
treated with a humanised monoclonal anti-
body, suggest that the cytokines may act,
directly or indirectly, to impair conduction
at sites of hypo or demyelination. The rapid-
ity of neurological deterioration and recov-

ery suggests that this conduction block is
mediated by physiological rather than struc-
tural processes. This may be a general
mechanism for symptom production in mul-
tiple sclerosis.

THE PROGNOSTIC SIGNIFICANCE OF BRAIN
MRI IN CLINICALLY ISOLATED SYNDROMES
SUGGESTIVE OF DEMYELINATION: A 10 YEAR
FOLLOW UP

JI O'Riordan, WI McDonald, DH Miller.
The National Hospital for Neurology and
Neurosurgery, London, UK

A 10 year follow up study was performed on
51 patients who underwent brain MRI at
presentation with an acute clinically isolated
syndrome of the optic nerve, brain stem, or
spinal cord suggestive of multiple sclerosis.
At presentation, MRI was abnormal in 36
(71%) and normal in 15 (29%). Follow up
on those patients with an abnormal MRI
showed progression to clinically definite
multiple sclerosis in 30/36 (83%). Three
patients had relapsing/remitting, 11 sec-
ondary progressive, and 16 benign disease.
One other had clinically probable multiple
sclerosis. For those with a normal MRI pro-
gression to clinically definite multiple sclero-
sis occurred in 5/15 (33%), all benign; two
patients had clinically probable multiple
sclerosis. There was a significant relation
between number of lesions at presentation
and expanded disability status scale (EDSS)
at follow up (r = 0-38, P = 0 006) and also
with the type of disease at follow up (P =

0-01). Patients with a clinically isolated syn-
drome on follow up had a mean of 2-6
(0-13) lesions at baseline; the corresponding
means were 3-7 (0-11) for clinically proba-
ble multiple sclerosis, 6-9 (0-74) for benign
multiple sclerosis, 11-7 (5-17) for relaps-
ing/remitting multiple sclerosis, and 14-3
(2-29) for secondary progressive multiple
sclerosis. Brain MRI at presentation is pre-
dictive of the risk of subsequent develop-
ment of multiple sclerosis and disability over
the next 10 years.

THE SEVERE HMSN PHENOTYPE: A

GENETICALLY COMPLEX SYNDROME

PK Thomas, J Tyson, D Ellis, F Muntoni,
AE Harding, S Malcolm. Royal Free
Hospital School of Medicine, Institutes of
Child Health and Neurology, and Royal
Postgraduate Medical School, London, UK

In their original classification of peroneal
muscular atrophy and related syndromes,
Dyck and Lambert (1968) identified cases
with a severe neuropathy having an onset in
early childhood and of presumed autosomal
recessive inheritance. They were designated
hypertrophic neuropathy of Dejerine-Sottas
type and later type III hereditary motor and
sensory neuropathy (HMSN III). Harding
and Thomas (1980) recognised cases of type
I HMSN with autosomal recessive inheri-
tance who were more severely affected than
the commoner autosomal dominant HMSN
I cases. Recently, some patients with the
HMSN III phenotype have been shown to
have de novo dominant mutations of the
peripheral myelin protein 22 (PMP 22) and
P0 myelin protein genes which have been
categorised in the gene mapping literature as
Dejerine-Sottas disease A and B respec-
tively.

Three patients are described with novel
PMP 22 mutations (Ser72Trp, Ser7611e,
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Pro8OLeu) and two with novel P, mutations
(lle 134Thr in exon 3 and a complex
rearrangement in exon 4) who had severe
childhood onset neuropathies. The
Ser72Trp mutation was dominantly inher-
ited in a mother and son. We have also
encountered two probable autosomal reces-
sive cases with a similar severe phenotype
who on nerve biopsy were shown to have
hereditary neuropathy with focally folded
myelin.

These various cases emphasise that the
distinction between autosomal recessive
HMSN I and HMSN III (or Dejerine-Sottas
disease) can no longer be upheld.
Categorisation of these cases should be
based on the underlying genetic defect. This
is increasingly becoming a practical proposi-
tion.

ISOLATION OF T LYMPHOCYTES FROM NERVE
BIOPSY IN GUILLAIN-BARRE SYNDROME

JB Winer, A Ben Smith, JSH Gaston, PC
Barber. University Hospital, Birmingham,
UK

Histological studies of patients with
Guillain-Barre syndrome (GBS) have
emphasised the importance of perivascular
lymphocytic infiltrates in the pathogenesis of
demyelination. The role of these infiltrating
T lymphocytes in these lesions and their
specificity is unknown. Indirect techniques
such as immunocytochemistry and in situ
hybridisation can characterise these cells but
provide limited information. A technique
was therefore developed to isolate and clone
T lymphocytes from nerve biopsies. T cell
lines were cultured from four out of six sural
nerve biopsies from patients with GBS, from
one out of four patients with chronic inflam-
matory demyelinating polyneuropathy
(CIDP), from one patient with a vasculitic
neuropathy but not from five biopsies from
patients with other non-inflammatory neu-
ropathies. Histological studies of these biop-
sies suggest that the technique is sufficiently
sensitive to allow the generation of T cell
lines from nerves showing only sparse lym-
phocytic infiltrates. A y' TCR+ nerve T cell
line was obtained from one patient with
GBS with a preceding infection of
Campylobacter jejuni proved by stool culture.
This subset of T cells has recently been
reported to recognise non-protein antigens,
raising the possibility that these cells might
respond to glycolipid epitopes common to C
jejuni and peripheral nerve gangliosides.

IDIOPATHIC MONONEUROPATHY MULTIPLEX:
LONG TERM PROGNOSIS AND THE
DIAGNOSTIC YIELD OF REINVESTIGATION

M Hadjivassiliou, A Gibson, RH Kandler,
GAB Davies-Jones. Royal Hallamshire
Hospital, Sheffield, UK

Studies suggest that in up to 50% of patients
with mononeuropathy multiplex (MMX) no
cause is found. The long term prognosis and
the diagnostic yield of reinvestigating these
patients has been studied.

Based on the diagnostic index of the
Department of Clinical Neurophysiology
(1977-94) 90 patients were identified with
clinical and neurophysiological criteria con-
sistent with MMX. A diagnosis aetiologi-
cally linked to MMX had been established
in 37 patients. In the remaining 53 patients
detailed investigation had not revealed an

aetiological diagnosis. Of these 53, 12
patients had died and one could not be
traced. At the time of death, three had an
aetiological diagnosis. The remaining 40
patients were re-examined and reinvesti-
gated. In 10 patients a possible aetiology was
established. Based on examination scores, of
the remaining 30 patients, one third had
improved, one third deteriorated, and one
third were stable. The duration of illness in
the group that had deteriorated was more
than double that of the improved group.

At least 33% of patients with MMX had
no identifiable cause. MMX may precede
the systemic illness by many years and regu-
lar follow up with reinvestigation is impor-
tant as it has a high diagnostic yield (25%).

AN EPIDEMIOLOGICAL STUDY OF GUILLAIN-
BARRE SYNDROME

JH Rees, RD Thompson, RAC Hughes.
Guy's Hospital, London, UK

An epidemiological survey of Guillain-Barre
syndrome (GBS) has been carried out using
the voluntary reporting scheme coordinated
by the British Neurological Surveillance
Unit, discharge data collected from all acute
admitting hospitals within South East and
South West Thames Regional Health
Authorities (RHAs) and data obtained in a
separate ongoing study of GBS and
Campylobacterjejuni infection. Demographic,
treatment, and hospitalisation data were col-
lected on all patients presenting between 1
July 1993 and 30 June 1994 and patients'
GPs contacted one year later to determine
outcome. The annual incidence was 1-2
cases per 100 000. Details on 140 patients
were collected. Antecedent events included
respiratory tract infections (40%), flu-like
illnesses (27%), diarrhoeal illnesses (21%),
and immunisations (7%). Thirty four (24%)
patients required ventilation for an average
of 33 days. Sixty eight (48%) patients
received immunoglobulin, 12 (9%) received
plasma exchange, 18 (13%) both treat-
ments, and 42 (30%) had no treatment at
all. Ten patients (7%) died, all of whom
were over 60 and three remained bedbound
or ventilator dependent at one year. Of the
remaining 113 patients with a known one
year outcome, 79 (70%) had made a com-
plete or almost complete recovery, 25 (22%)
were unable to run, and nine (8%) were
unable to walk independently. The mean
(SD) duration of stay in hospital was 50
(53) days.

Despite advances in treatment, GBS still
carries a considerable morbidity and mortal-
ity and is responsible for a significant con-
sumption of health care resources.

WIDESPREAD ABNORMALITIES OF
KINAESTHESIA IN FOCAL IDIOPATHIC TORSION
DYSTONIA

RA Grunewald, J Shipman, HJ Sagar.
University of Sheffield, Sheffield, UK

Idiopathic torsion dystonia (ITD) is charac-
terised by persistent abnormalities of pos-
ture. As muscle spindle afferent discharges
are involved in sensation of position and
movement of the body, their sensorimotor
processing in LTD was examined.
The response to 50 Hz vibration of the

forearm flexor tendons was tested in 12
patients with torticollis, (five head turning to
the left and seven to the right), four with

writer's cramp, and 12 healthy control sub-
jects, with the subjects blindfolded. Arm
movements were recorded with MacReflex
movement detection equipment and
recorded in degrees.

In control subjects vibration of forearm
tendons elicited flexion of the stimulated
arm at the elbow, matched accurately by the
opposite arm. Patients with ITD showed no
consistent response to vibration (movement
of stimulated arm in control subjects 12-7
(1-1)° and in dystonic subjects 0 49 (0-19)°,
P < 0-0001, movement of unstimulated arm
in control subjects 11 0 (1-0)°, and in dys-
tonics 0 (0)°, P < 0 0001). Dystonic patients
showed abnormal muscle spindle process-
ing, including conscious perception of
movement, which was usually bilateral and
remote from the clinically affected site.
Absence of the forearm tonic vibration reflex
has potential as a diagnostic test for ITD.

DIFFERENTIATION OF IDIOPATHIC
PARKINSON'S DISEASE FROM MULTIPLE
SYSTEM ATROPHY: STUDIES USING THE
GROWTH HORMONE RESPONSE TO CLONIDINE

J Kimber, L Watson, CJ Mathias. National
Hospital for Neurology and Neurosurgery,
London, St Marys Hospital Medical School,
and Imperial College of Science and
Technology, University of London, UK

Idiopathic Parkinson's disease (IPD) may be
difficult to distinguish during the early
stages from other extrapyramidal syn-
dromes, particularly those associated with
autonomic failure, such as multiple system
atrophy (MSA)/Shy-Drager syndrome. Post
mortem studies suggest that 10-20% diag-
nosed during life as IPD have pathological
changes of MSA. In response to clonidine, a
centrally acting a2-adrenoceptor agonist,
growth hormone (GH) concentrations rise
in normal subjects, unlike MSA. This may
provide a marker to distinguish IPD (with-
out central autonomic failure) from MSA.

Therefore the GH response to clonidine
was studied in 14 patients with IPD without
autonomic failure and 31 patients with
MSA; nine with parkinsonian (MSA-P), 11
with cerebellar (MSA-C), and 11 with
mixed features (MSA-M). All patients with
MSA had severe autonomic failure. They
were age matched and had a similar dura-
tion of illness, none were on levodopa ther-
apy. Twenty seven healthy control subjects
were also studied.

After clonidine, GH rose from baseline in
IPD (P < 0 005); this was similar to con-
trols. There was no rise in GH or growth
hormone releasing hormone (GHRH) in any
MSA group (P < 0-005 v IPD). There were
no differences in baseline insulin-like growth
factor (IGF-1) and changes in plasma glu-
cose and insulin were similar before and
after clonidine. Thyroid stimulating
hormone (TSH) concentrations were
unchanged.

In conclusion, the GH response to cloni-
dine clearly differentiated IPD from the
parkinsonian, cerebellar and mixed forms of
MSA. This may provide a useful marker to
distinguish between the groups at an early
stage.

NEUROLOGY IN THE COMMUNITY: A MODEL
FOR THE SUPPORT OF PEOPLE WITH
PARKINSON'S DISEASE

CD Ward, EA Scott, CS Hill, P Elliott.
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University of Southampton, Southampton,
UK

A recent report noted that people with mul-
tiple sclerosis receive support "partly from a
neurologist who understands the disease but
not their situation, and partly from those in
the community who understand their situa-
tion but not their disease". The aim of this
study was to address this dilemma in the
context of Parkinson's disease (PD), by
developing a method of channelling spe-
cialised expertise to the point of need, in the
community.
A team including an occupational thera-

pist and nurse served people with PD resi-
dent within a population of 45 000.
Assessment and treatment were home
based. A management group provided
expert medical and social service advice to
the team.

Assessments were performed at baseline
and at six months in 62 service users and in
48 controls not receiving the service. The
general health questionnaire score, a mea-
sure of psychological stress, was significantly
reduced in the intervention group both
among patients and among partners/carers
at six months, but was unchanged in the
comparison group. There were no changes
in measures of dependency or daily func-
tion. Most (61%) changes in drug regime
instigated by the team were maintained for
three months or more, suggesting that they
were beneficial. Users rated the service posi-
tively in an anonymous questionnaire.
Further research will establish whether the
model can be applied to a broader range of
neurological disorders.

INVESTIGATION OF THE PATHOLOGICAL
RELATION BETWEEN AFFECTIVE AND
COGNITIVE DISTURBANCE IN PARKINSON'S
DISEASE BY FUNCTIONAL NEUROIMAGING

EL Berry, HJ Sagar, RI Nicolson, D Brooks.
University of Sheffield, Sheffield, and
Hammersmith Hospital, London, UK

Studies have shown that depression is partly
related to cognitive impairment in
Parkinson's disease (PD), but our research
has identified dissociations between these
behavioural deficits in selective subgroups of
patients. Positron emission tomography was
used to evaluate the regional cerebral blood
flow (rCBF) of four depressed, cognitively
intact patients with PD during the conduct
of a cognitive reaction time task. The results
were compared with the pattems of rCBF in
a group of four non-depressed, cognitively
intact patients with PD and four normal
controls matched for age and sex. A between
group analysis found reduced activation in
Brodmann's area 10 in the non-depressed,
non-impaired group when compared with
the normal controls at the 0-01 threshold.
However, a reduction in activation was iden-
tified in the depressed, cognitively intact
PD group when compared with both the
non-depressed, cognitively intact group
(P < 0-001) and the normal controls (P <
0 01) on this task. These findings suggest
that prefrontal dysfunction is present in
patients with PD with preserved mentation
and normal affect, and predisposes to the
development of depression. Further, the
behavioural dissociation between depression
and cognitive impairment suggest that
patients with selective cognitive impairment
will show a different focus of abnormality
from that of the group with selective depres-
sion.

AN EXPERIMENTAI STUDY OF DYSPRAXIA AND

ALIEN LIMB

AZJ Zeman, N Graham, A Young, JR
Hodges. Cambridge University Neurology
Unit and MRC Applied Psychology Unit,
Cambridge, UK

The terminology, classification, and neu-

ropsychological understanding of dyspraxic
disorders are confused. An experimental
study is described of dyspraxia in a 61 year

old man who presented with alien limb phe-
nomena on the right (dominant) side, bilat-
eral dyspraxia, dysgraphia, and dyscalculia.
These features, in combination with
extrapyramidal signs, suggested a diagnosis
of corticobasal degeneration.

Initial analysis showed inability to copy

unfamiliar hand positions and to mime
familiar hand and limb movements to verbal
command or in imitation. By contrast, he
could interpret gestures normally. The
impairment of miming corrected fully on

both sides if he was allowed to manipulate
appropriate tools. A series of experiments
were conducted to establish whether this
facilitation depended on the precise somaes-

thetic characteristics of the tool; whether he
was able to override somaesthetic informa-
tion if asked to use a familiar tool in an

unfamiliar way; and whether any other
aspects of the normal context of tool use

could facilitate his performance.
The data are best explained by a partial

degradation of motor engrams for skilled
movement, rather than by a disconnection
of the somaesthetic-motor route to action or

a loss of action semantics. Such experiments
have implications for the classification of
apraxias and for neuropsychological models
of skilled action.
The report will be illustrated with a brief

video.

A META-ANALYSIS OF THE RANDOMISED

PLACEBO CONTROLLED ADD-ON STUDIES

WITH GABAPENTIN, LAMOTRIGINE,
TIAGABINE, TOPIRAMATE, VIGABATRIN, AND

ZONISAMIDE

AG Marson, DW Chadwick, ZA Kadir. The
Walton Centre for Neurology and
Neurosurgery, Liverpool, UK

Gabapentin, lamotrigine, tiagabine, topira-
mate, vigabatrin, and zonisamide are all in
use as "add on" treatment in refractory
patients. There have been few comparative
randomised controlled trials allowing an evi-
dence-based choice between these drugs. A
series of meta-analyses of placebo controlled
randomised add-on trials in patients with
partial epilepsy are reported.

Trial reports were found by searching
Medline, searching through journals by
hand, and by contacting the pharmaceutical
industry. The efficacy outcome chosen was

the number of patients with a 50% or

greater reduction in seizure frequency (50%
responders). Trials included were parallel
trials and crossover trials, for which the first
treatment period was treated as a parallel
trial. Intention to treat data was extracted
using double data extraction. An overall
odds ratio (OR) with 95% confidence inter-
vals (95% CIs) was calculated for the 50%
responders with each drug.
A total of 23 trials were included, repre-

senting 3085 randomised patients. The ORs
for 50% response (95% CIs) were: gaba-
pentin 2-31 (1-54-3-45); lamotrigine 2-24
(1-42-3-53); topiramate 4-27 (2-84-6 43);

tiagabine 3 04 (2-01-4-59); vigabatrin 3-06
(1-75-5-36); zonisamide 2-47 (1-36-4-47).
The confidence intervals are wide and the

results do not provide any conclusive indica-
tion of differences in efficacy, although the
apparently most effective agent (topiramate)
may be twice as effective as the apparently
least effective agent (lamotrigine). Com-
parative randomised studies are needed to
further evaluate these drugs.

REGIONAL CEREBRAL BILOOD FLOW DURING
THE WADA TEST

R de Silva, R Duncan, J Patterson, R
Gillham, D Hadley. Southern General
Hospital, Glasgow, UK

The intracarotid amytal (Wada) test is used
in the preoperative assessment of patients
for temporal lobectomy to predict postoper-
ative memory function. Variability in deliv-
ery of amytal has been advanced as an
explanation for false positives and test-retest
variability. Regional cerebral blood flow
(rCBF) has been studied in 25 patients dur-
ing the Wada test, to map the distribution of
brain structures inactivated during the test.

Patients were injected intravenously with
500 MBq 99Tc HMPAO 40 seconds after
maximum hemiparesis. Acquisition was car-
ried out within one hour using a Strichmann
810 multidetector SPECT imager.

All patients showed hypoperfusion of
structures in the territory of the middle and
anterior cerebral arteries, with the exception
of the basal ganglia in 20 patients. There
was complete or partial preservation of per-
fusion in mesial temporal structures in 16
patients, with no perfusion in nine.
Hypoperfusion of the cerebellar hemisphere
contralateral to amytal injection was seen in
11 of 21 patients in whom the cerebellum
was adequately visualised.
The results suggest that sodium amytal

does not reach the hippocampus during the
Wada test in most cases. If the amytal test is
a true predictor of memory function after
temporal lobectomy, then its mode of action
may be more complex than simple inactiva-
tion of crucial structures.

'I'HE CONUS MEDULLARIS AND CAUDA EQUINA
SYNDROMES

M Swash, HA Katifi. The Royal London
Hospital, London, UK

The clinical syndromes of conus medullaris
and cauda equina lesions are poorly defined,
and may seem to overlap. In 22 patients,
eight with cauda equina lesion, seven with
conus medullaris lesion, and three with
mixed lesions, presenting with sphincter dis-
turbance, the following clinical features were
found to be useful in differentiating these
syndromes:
(1) Apart from classic signs of upper motor
neuron lesion in conus lesions, weakness of
hip flexion is unusual in cauda equina dis-
ease
(2) In patients with conus lesions the sen-
sory abnormality extends to the trunk; in
cauda equina disease it is radicular in distri-
bution
(3) Position sense is commonly involved in
conus lesions, but is rarely affected in cauda
equina disease
(4) Symmetric saddle anaesthesia occurs
equally in both syndromes; the type of blad-
der or bowel disturbance is not helpful in
separating them
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(5) Clinically severe motor and sensory
deficit suggests cauda equina disease
(6) Recovery is more likely with conus than
with cauda equina lesions, particularly with
respect to bowel and bladder function
(7) Clinical neurophysiology can be useful in
diagnosis
(8) The pathology is not always revealed by
imaging.

These features are useful in the diagnosis
and management of these poorly defined
clinical syndromes.

REMODELLING AFITER CAROTID ANGIOPLASTY

F Watts, A Clifton, H Markus, MM Brown.
Atkinson Morley's Hospital and Kings
College School of Medicine and Dentistry,
London, UK

In this study 10 patients with symptomatic
carotid stenosis were treated with carotid per-
cutaneous transluminal angioplasty (PTA)
and the anatomical result was studied by
colour Duplex ultrasound examinations at
one month, six months, and one year and by
digital subtraction angiography at one year.
All stenoses were measured using the
European carotid surgery trial method, the
North American symptomatic carotid
endarterectomy trial method and the com-
mon carotid method. The range of stenoses
treated was 66-93% (average 78%, ECST
method). The immediate PTA result was a
reduction in stenosis in all patients to an
average of 40%. At one year angiographic fol-
low up two patients had restenosed, but only
to 57% and 61%, and both were asympto-
matic. In the remaining eight the residual
stenosis post-PTA had improved by an aver-
age of 29-2% (SE 5-9) from 49-6% to 20-2%.
This suggests an active process of remodel-
ling in response to carotid PTA. The Duplex
findings showed that remodelling occurred at
variable times between PTA and one year.
Remodelling of the carotid artery post-PTA
has not been described before. The results
confirm that carotid angioplasty has an
acceptable patency rate at one year. It has
been suggested that an incomplete dilation of
the carotid artery after attempts at balloon
dilation is an indication for insertion of a
stent. The results indicate that this may not
be necessary.

THE EFFECT OF CORRECTING OUTCOME DATA
FOR CASE MIX AFTER STROKE

RJ Davenport, MS Dennis, CP Warlow.
Western General Hospital, Edinburgh, UK

Comparing quality of care between provider
units, and in the same units over time, is
becoming increasingly important after the
reorganisation of the NHS. Already the gov-
ernment has published data comparing out-
comes for different diseases in hospitals
across Scotland. However, these data were
not adjusted to take account of variations in
case mix, a factor which may crucially influ-
ence outcome; thus uncorrected data may
produce misleading interpretations. In the
context of a non-randomised study to mea-
sure the effect of a stroke unit on the quality
of care in this hospital, multiple logistic
regression analysis has been used to show the
influence of case mix variation. Four indica-
tors of good outcome were measured in a
total of 468 strokes (216 before and 252 after
the introduction of the stroke unit). Without
adjustment for case mix, patients seemed to
be about 50% more likely to be alive, inde-

Odds ratios comparing standard care with stroke unit care before and after correction for
case mix

Alive at 30 days (uncorrected)

Alive at 30 days (corrected)

Alive at 12 months (uncorrected)

Alive at 12 months (corrected)

Independent at 12 months (uncorrected)

Independent at 12 months (corrected)

Living at home at 12 months (uncorrected)

Living at home at 12 months (corrected)

0 0.2 0.4 0.6 0.8 1 1.2 1.
Odds rato with 95% confidence intervals (OR<1 outcome better with stroke unit care

than standard care)

pendent, and living at home (table).
However, after adjustment, these "improve-
ments" almost completely disappeared. This
result has important implications for studies
which compare outcome data.

SHOULD PATIENTS WITH VISIBLE INFARCTION
ON ADMISSION CT BE EXCLUDED FROM ACUTE
STROKE TRIALS? AN ANALYSIS OF DATA ON
12 450 PATIENTS RANDOMISED IN THE
INTERNATIONAL STROKE TRIAL

P Dorman, P Sandercock. Department of
Clinical Neurosciences, University of
Edinburgh, Edinburgh, UK

It has been suggested that the presence of sig-
nificant visible infarction on the admission
CT might indicate irreversible brain damage;
and that patients should be excluded from
acute stroke trials (or treatment) if their scans
show infarction. The factors influencing the
presence of infarction were therefore exam-
ined, together with the effect of visible infarc-
tion on prognosis in the 12 450 patients
randomised in the International Stroke Trial
(IST) by 12 July 1995, of whom 66% had
had CT before randomisation. The average
delay in randomisation, across 35 countries,
associated with performing CT was about 6-7
hours (P < 0 0001). Infarction was more
likely to be visible in younger patients, in
patients with total anterior circulation
infarcts, and tended to increase in frequency
with time from symptom onset (P < 0 0001).
The presence of visible infarction was associ-
ated with significantly increased odds of
death within 14 days and odds of being
"dead or dependent" at six months (P <
0-01). Although infarction on CT is an
adverse prognostic factor, any interaction
with treatment effect (especially the risk of
intracranial bleeding) will need to be
explored in detail in 1996 when the study is
completed. In general, although it is clearly
preferable to treat (or randomise) as early as
possible, there may well be scope for benefit
even after infarction has appeared on CT and
future trials of acute stroke therapy should
not exclude such patients.

CLINICAL OUTCOME ASSESSMENT IN MULTIPLE
SCLEROSIS TRIALS: ARE NEUROLOGISTS
NECESSARY?

PM Rothwell, Z McDowell, CK Wong, J
Forbes, P Dorman. Western General
Hospital, Edinburgh, UK

Clinical outcome assessment in recent large

trials in multiple sclerosis has been based on
the Kurtzke expanded disability scale score
(EDSS), which is primarily a measure of neu-
rological impairment. Is impairment, how-
ever, necessarily the most appropriate
measure of the efficacy of treatment? Does
neurological examination provide more useful
information than a disability assessment per-
formed by a non-clinical investigator? Is
physical disability the main determinant of
quality of life in multiple sclerosis?
Neurological impairment (Kurtzke EDSS),
disability (OPCS disability rating scale), and
health related quality of life (SF-36) were
compared in 42 consecutive patients with
multiple sclerosis attending the department of
neurology. Neurological impairment was
assessed by a study neurologist, disability by a
non-clinical investigator, and health related
quality of life by patients themselves. Each
patient was matched for age and sex with 10
general population controls who had also
received the SF-36. In addition, patients were
asked to state which three of the eight
domains of health related quality of life in the
SF-36 were most important to them. Median
age of patients was 41 (range 28-68) years
and median EDSS score was 5-5 (range 1-8).
The EDSS score was highly correlated with
the OPCS disability score (r = 0-84, P <
0-001) and the SF-36 physical functioning
domain (r = 0-87, P < 0 001). Scores for the
SF-36 domains of mental health, physical
functioning, physical role limitations, vitality,
social functioning, and general health differed
significantly from controls. Each of these
domains was reported to be important by at
least 30% of patients, mental health being
chosen most often (60%). However, with the
exception of physical functioning, none cor-
related with the EDSS score. It is concluded
that most of the information contained in the
EDSS score can be measured using a disabil-
ity scale or a patient completed quality of life
questionnaire. Moreover, several other
aspects of health related quality of life must
also be measured if the balance between
risks, benefits, and side effects of treatments
for multiple sclerosis is to be properly
assessed.

INTERRATER RELIABILITY OF CLINICAL
RATING SCALES USED IN MULTIPLE SCLEROSIS

B Sharrack, RAC Hughes, S Soudain. Guy's
Hospital, London, UK

The expanded disability status scale
(EDSS), and the neurological rating scale
(Scripps scale) have been used extensively in
therapeutic trials of multiple sclerosis (MS).
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The functional independent measure (FIM)
has also been proposed as a useful outcome
measure in MS. The interrater reliability of
these three scales was examined in 74
patients with MS with variable degrees of dis-
ability (EDSS 0-0-9 5). Two experienced
examiners assessed each patient separately
and consecutively in the same day. Kappa
coefficient ranged between 0-47 and 0-68 for
the different functional systems of the EDSS,
and between 0-26 and 0-88 and 0-31 and
0 77 for the different components of the FIM
and the NRS respectively. Kappa coefficients
for the EDSS, FIM, and NRS were 0-65,
0 17, and 0 05 respectively, and intraclass
correlation coefficients were 0 99, 0 99, and
0-84, respectively. The mean difference
between the two raters was 0-01, 0-63, and 3;
and the discrepancies between the two raters
were 0-3, 0-13, and 0-19 for these three
scales respectively. Complete agreement was
therefore only obtained by defining agree-
ment as being a difference of < 3 for the 20
point EDSS, < 13 for the 108 point FIM,
and . 19 for the 100 point NRS. These
findings need to be taken into account when
interpreting the results of therapeutic trials in
MS.

MUTATIONS WITHIN THE GENES ENCODING
MUSCLE ACETYLCHOLINE RECEPTOR (ACHR) IN
HEREDITARY/CONGENITAL MYASTHENIA

R Croxen, D Beeson, A Vincent, HJGH
Oosterhuis, G Chauplannaz, J Newson-
Davis. Institute of Molecular Medicine,
Oxford, UK, Academisch Ziekenhuis
Groningen, The Netherlands and H6pital
Neurologique, Lyon, France

Hereditary/congenital myasthenia comprises
a heterogeneous group of rare genetic disor-
ders that affect neuromuscular transmission.
Electrophysiological studies have distin-
guished a subset of these disorders in which
the opening of AChR ion channels seems
prolonged. Patients with these "slow channel
syndromes" (SCS) are being screened for
mutations within their AChR genes.
RNA obtained from biopsied muscle for

each patient has been used in reverse tran-
scription polymerase chain reactions (RT-
PCR). The amplified products have been
subjected to single strand conformation poly-
morphism (SSCP), DNA sequencing, and
restriction endonuclease digestion analysis.

Mutations have been identified in three
unrelated patients with SCS. The adult
AChR contains four subunits (a,fl,6,E); each
of the point mutations found were heterozy-
gous and in the a subunit. The respective
nucleotide (n) sequence changes were G -- A
at (n)457 (Glyl53Ser), G -+A at (n)466
(Vall56Met), and G -+ T at (n)806
(Ser269Ile). The first mutation has been
reported by others in two patients with SCS.
Amino acid positions 153 and 156 of the a
subunit are in a region thought to be involved
in acetylcholine binding, and amino acid 269
is found immediately extracellular to the
AChR channel pore. Electrophysiological
studies of the mutated AChR expressed in
Xenopus oocytes should define the precise
receptor malfunction in these patients.

GENETICALLY ENGINEERED HUMAN
MONOCLONAL ANTIBODIES IN MYASTHENIA
GRAVIS

JJ Farrar, S Portolano, N Wilcox, A Vincent,
B Rapoport, J Newsom-Davis. University of
Oxford, Oxford, UK and University of
California, San Francisco, USA

Myasthenia gravis (MG) is a prototype anti-
body mediated organ specific autoimmune
disease in which the acetylcholine receptor
(AChR) is the target antigen. No human
monoclonal anti-AChR antibodies have been
reported which reproduce the binding char-
acteristics of the antibodies found in vivo.
This has hampered attempts to understand
the origins of these antibodies, and the patho-
genic mechanisms involved in the disease.

It is now possible to amplify the heavy and
light chain genes of individual antibody frag-
ments (Fabs), to combine them to reform an
antigen binding site, and to express the pro-
tein in bacteria. By this molecular process five
human Fabs specific for the AChR have been
generated from the thymus of one patient
with MG. All five bind the human AChR in
the standard immunoprecipitation assay, and
stain the TE671 human muscle cell line by
immunofluorescence. Their individual epi-
tope mapping patterns suggest that each has
a distinct antigen binding characteristic,
reflecting the known heterogeneity of anti-
AChR antibodies in vivo. Sequence analysis
disclosed highly mutated heavy and light
chains suggesting that these polyclonal anti-
bodies have arisen in response to an antigen
stimulus.

These results are the first analysis of com-
binatorial phage human monoclonal antibod-
ies directed against a major membrane bound
autoantigen. The technique sheds light on
the antibody profile in MG and should aid
further understanding of the pathogenic
processes in this and other antibody mediated
diseases.

CENTRAI NERVOUS SYSTEM SARCOIDOSIS:
DIAGNOSIS AND MANAGEMENT BASED ON A

LARGE SERIES

J Zajicek, N Scolding, 0 Foster, M Rovaris, J
Evanson, IF Moseley, J Scadding, E
Thompson, D Miller, WI McDonald, D
Mitchell. Derriford Hospital, Plymouth,
University of Cambridge Neurology Unit,
Cambridge, NMR Research Unit, National
Hospital for Neurology and Neurosurgery, St
George's Hospital Medical School, and the
Royal Brompton Hospital, London, UK

A series of 69 patients with neurosarcoidosis
are presented, with particular emphasis
placed on clinical aspects, diagnosis, and
treatment. A classification system based on
clinical diagnostic probability is proposed
consisting of probable and definite disease,
the second being dependent on positive ner-
vous system histology which was obtained in
13 patients (19%). The role of investigations
including MRI, chest imaging, Kveim skin
test, Gallium-67 isotope scanning and CSF
studies is considered. Sixty two per cent of
patients in the series presented with nervous
system disease, most commonly affecting the
optic nerve and chiasm. Other common pre-
sentations included cranial nerve palsies and
spinal cord and brainstem manifestations.
Investigations yielding most diagnostic infor-
mation included the Kveim test (86% posi-
tive), raised CSF protein (71%), and
gallium-67 scan (58% positive). Forty per
cent of patients showed meningeal enhance-
ment on MRI and 46% of scans demon-
strated multiple white matter lesions.
Mean follow up period for the group was

4 9 years. Forty eight patients were seen for
more than 18 months, and over half of these
patients progressed despite corticosteroid and
other immunosuppressive treatments. The
benefit of a large patient database with
extended follow up is discussed to learn more

about prognosis and therapy in neurosar-
coidosis.

A CASE CONTROL STUDY OF LEBER'S
HEREDIT'ARY OPTIC NEUROPATHY

RM Chalmers, AE Harding. Institute of
Neurology, London, UK

Fifty patients who had Leber's hereditary
optic neuropathy (LHON) with an associated
pathogenic mutation of mitochondrial DNA
(mtDNA) at base pair 11 778 (35 cases), 14
484 (8 cases) or 3460 (seven cases) were
matched with 50 controls. The frequency of
additional neurological features in LHON
and the role of a number of past medical and
environmental factors in the development of
the disease were investigated using a case
control study. Additional neurological fea-
tures were reported by 15 patients. Four
patients had a multiple sclerosis-like illness;
one had focal dystonia. Ten patients had
tremor, which occurred at significantly higher
frequency in patients than in controls.
Alcohol and tobacco consumption were simi-
lar in patients with the 11 778 mutation and
matched controls, but were significantly
increased in patients with the 3460 and 14
484 mutations. No other associated past
medical or environmental factors were identi-
fied.

FAMILIAL ALZHEIMER'S DISEASE: CLINICAL
FEATURES OF TWO BRITISH PEDIGREES WITH A
MUTATION IN 'I'HE PRESENILIN 1 GENE ON
CHROMOSOME 14

AM Kennedy, NC Fox, R Harvey, J Hardy,
P Roques, E Warrington, MN Rossor. The
National Hospital for Neurology and
Neurosurgery, London, UK

Molecular genetic studies in familial
Alzheimer's disease have provided increasing
evidence for genetic heterogeneity in this con-
dition. Recently a novel gene (S182 or prese-
nilin 1) on the long arm of chromosome 14
has been reported. Allelic variability has been
identified at this locus and some point muta-
tions have been described. Two British pedi-
grees (F148 and F206) have been found to
have a methionine to valine substitution at
codon 139 of presenilin 1. Detailed informa-
tion from 16 members from these families is
available. Three members from F148 and
two from F206 have been assessed neuropsy-
chologically and using PET and MRI. The
mean age at onset was 44-3 years in F148
and 37-7 years in F206. Myoclonic twitching
in the fingers was prominent in both families.
Neuropsychological profiles were similar,
although a speech production deficit was only
seen in members from F148. The initial cere-
bral glucose metabolism data in one person
from each family showed a focal left hemi-
sphere deficit. The age at onset in these two
families with a chromosome 14 mutation was
significantly less than the mean age at onset
found in three United Kingdom families with
amyloid precursor protein mutations (mean
= 52-9 years P > 0-01).

A NEW METHODOLOGY FOR ATROPHY
MEASUREMENT THAT IDENTIFIES EARLY
ALZHEIMER'S DISEASE

NC Fox, PA Freeborough, PK Roques, AM
Kennedy, MN Rossor. The National
Hospital for Neurology and Neurosurgery,
London, UK

A technique is presented for the assessment
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of brain atrophy through accurate positional
matching (registration) and digital subtrac-
tion of serially acquired brain MRI. The dis-
tribution of atrophy can be seen, displayed
voxel by voxel, and rates of atrophy, regional
or global, can be measured. These tech-
niques were applied to nine patients with
Alzheimer's disease (AD) and nine age
matched controls. Each individual had two
scans and the groups were matched for scan

interval (mean intervals 12-5 and 13-8
months respectively). The two groups were

significantly different on a measure of rate of
brain atrophy (P < 0 001). There was no

overlap between the patients with AD and
the controls; all patients with AD had an

atrophy score outside the 99% confidence
interval (CI) for the controls. Additionally,
two individuals at risk of familial AD had
scans six and nine months apart and also
showed greater rates of atrophy, outside the
99% CI for the controls; these two individu-
als subsequently became symptomatic and
fulfilled established criteria for "possible
AD". This technique may be useful for the
early diagnosis ofAD, the assessment of dis-
ease progression, and the evaluation of
potential treatments.

MUTATION ANALYSIS OF NEUROFIBROMATOSIS 1

MR Johnson, RE Femer, RAC Hughes, M
Bobrow. Guy's Hospital, London, UK

Neurofibromatosis 1 (NFl) is a common

autosomal dominant disorder. Neurological
manifestations range from intellectual
impairment to optic nerve and parenchymal
gliomas. The gene for NFl is located on

chromosome 17ql 1.2. It is comprised of 59
exons which span 300 kilobases (Kb) of
genomic DNA and which encode a mRNA
of 13kb. The large size and complexity of
the gene has hindered the detection of
causative mutations. To date, no published
method of mutation analysis has examined
all the essential sequences of the NFl gene.
To develop a rapid and extensive muta-

tion screening method that examines all the
essential sequences of the NFl gene five
patients with NFl from the Guy's neurofi-
bromatosis clinic have been studied. The
mutation analysis is primarily mRNA based.
mRNA is amplified in overlapping segments
by the reverse transcriptase polymerase chain
reaction (rtPCR) and the segments analysed
by chemical cleavage of mismatch. This
novel application of a technology proved to
be virtually 100% efficient is ideal for a gene
of the size and complexity of NFl.

Chemical cleavage and mismatch bands
were identified in five out of five patients.
To date, mutations have been identified in
three of the five patients. These studies sug-

gest that application of this method will
accelerate the rate of mutation detection in
the NFl gene.

Poster presentations

CEREBRAL ATROPHY IN MULTIPLE SCLEROSIS:
A SERIAL MRI STUDY

NA Losseff, L Wang, M Lai, WI
McDonald, DH Miller. AJ Thompson.
Institute of Neurology, London, UK

The importance of atrophy as a measure of
neurological impairment in multiple sclerosis
(MS) is becoming increasingly recognised
from studies of the spinal cord and cerebel-
lum. Hence a semiautomated technique has

been developed to quantify volume of the
commonly involved periventricular white
matter region, and has been applied serially.

This technique extracts the brain from the
skull on four contiguous 5 mm thick periven-
tricular slices (TI post-gadolinium) and
quantitates their volume. Intraobserver
scan/rescan reproducibility was 0-56%. Of 29
patients with clinically definite MS evaluated
serially over 18 months, there was a decrease
in volume outside of the 95% confidence lim-
its for measurement variation in 16 patients.
The rate of development of atrophy was sig-
nificantly higher in those who had a definite
deterioration (not due to acute relapse) in
expanded disability status scale score com-
pared with those who did not (respective
means: -7000 mm' and -3000 mm3, (P <
0 05)) but in both groups these changes were
significant from baseline (P < 0-01 and P <
0 05). T2 lesion load changes and gadolin-
ium volumes did not correlate with progres-
sive atrophy.

This study shows that progressive cerebral
atrophy can be detected in individual patients
and correlates with disability. Its role in mon-
itoring treatment effect warrants further
investigation.

SPINAL CORD ATROPHY AND DISABILITY IN
MULTIPLE SCLEROSIS: A NEW REPRODUCIBLE
MRI METHOD TO MONITOR DISEASE
PROGRESSION

NA Losseff, J O'Riordan, WI McDonald,
DH Miller, AJ Thompson. Institute of
Neurology, London, UK
Recent MRI studies in multiple sclerosis
(MS) have highlighted the potential impor-
tance of spinal cord atrophy (implicating
axonal loss) in the development of disability.
However, the techniques applied in these ini-
tial studies have poor reproducibility which
limits their serial application. The aim of this
study was to develop a highly reproducible
method for the quantification of atrophy.
A semiautomated measurement technique

has been developed which is applied to axial
reformats (at the C2 level) from a volume
acquired inversion prepared data set of the
cervical spine. Intraobserver scan/rescan
reproducibility was 0-8% when applied to 15
controls and patients.

In 60 patients with clinically definite MS
there was a strong graded correlation
between cord area and disability measured by
the expanded disability status scale (EDSS) (r
= -0-7, P < 0 001). At levels 3 and 8 of the
EDSS there was a reduction in average cord
area of 12 and 35% respectively.

This study shows that spinal cord atrophy
is a clinically relevant measure. Given the
high reproducibility, the magnitude of the
change detected, and the strong correlation
with disability, this new technique should
prove to be a sensitive measure of disease
progression and could easily be incorporated
into imaging protocols monitoring treatment
effect.

LANGUAGE FUNCTION IN MOTOR NEURON
DISEASE

WP Rakowicz, DJ Dick, JR Hodges. Norfolk
and Norwich Health Care NHS Trust and
Addenbrooke's Hospital, Cambridge, UK

In recent years it has become clear that some
patients with motor neuron disease (MND),
particularly those with bulbar involvement,
have concurrent cognitive impairment. The
commonest finding is of frontal lobe dys-

function and occasionally an overt frontal
type dementia can be seen. In addition, there
are reports of patients with an associated
progressive dysphasic syndrome.

In view of the accruing evidence of lan-
guage dysfunction in a subpopulation of
patients with MND, swallowing, articula-
tion, and language were assessed in 18
patients. Patients were selected on the basis
of El Escorial criteria of probable or definite
MND. A comprehensive battery of stan-
dardised neuropsychological tasks was used,
designed to evaluate semantic and syntactic
aspects of language production and compre-
hension.

Analysis of the group data disclosed sig-
nificant impairment in verbal fluency for let-
ters and categories which are attributed to
language retrieval and search deficits, as part
of a frontal executive disorder. Two patients
(11%) had a severe and rapidly progressive
global aphasic syndrome and occasional
patients showed deficits restricted to a par-
ticular language domain.

A PREVALENCE SURVEY OF MULTIPLE
SCLEROSIS IN THE LEEDS DISTRICT

HL Ford, E Gerry, V Church, CM Airey,
AS Rigby, DRR Williams, MH Johnson. St
James' University Hospital, Leeds,
University of Leeds, and Sheffield
Children's Hospital, Sheffield, UK

Previous investigations have indicated a
prevalence of multiple sclerosis in the United
Kingdom of 99-178 x 10-5 population.
Most of these studies have used several data
sources to ascertain cases, but none have
compared the overlap between these sources
to estimate the numbers of cases unidentified
by any source (the "capture-recapture" tech-
nique).
A prevalence survey currently being carried

out in the Leeds District Health Authority
(population 720 000) has completed its
ascertainment from five overlapping
sources-namely hospital records (n = 482),
wheelchair centre (n = 194), Multiple
Sclerosis Society (n = 190), Multiple
Sclerosis Therapy Centre (formerly ARMS, n
= 168), and community physiotherapists (n =
141). So far 60% of district GPs have been
approached and 378 cases identified by this
source. A total of 848 cases have been
uniquely registered to date.
To calculate the likely "true" prevalence

of multiple sclerosis in Leeds the degree of
overlap between hospital identified cases and
each of the other five sources has been exam-
ined. The degree of overlap between meth-
ods produced a median prevalence estimate
of 131 (95% CI 125-137) x 10-5 with a
range of 124 (107-141) to 242 (191-293) x
10-5.
These figures imply that the prevalence of

multiple sclerosis in Leeds is in the upper
end or in excess of the range of previous
United Kingdom estimates, and we suggest
that "capture-recapture" is an essential
adjunct for the determination of the true
prevalence of chronic diseases such as multi-
ple sclerosis.

A NOVEL FACTOR IN OLIGODENDROCYTE
MATURATION AND SURVIVAL

NJ Gutowski, M Mayer-Proschel, R Ludwig,
M Noble. Ludwig Institute for Cancer
Research (UCL Branch), London, UK

Using techniques to study the rodent oligo-
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dendrocyte-type-2 astrocyte (0-2A) lineage,
a cell line of the human O-2A lineage has
been grown from a human glioblastoma
multiforme (Hu-0-2A/Gbl cell line). Hu-
0-2A/Gbl cells have a similar antigenic
phenotype, growth factor response profile,
and proton nuclear magnetic resonance
spectra to that of rodent O-2A progenitor
cells. Hu-0-2A/Gbl cells can also continue
to generate oligodendrocytes and astrocytes
for more than 20 passages in vitro.
Therefore O-2A lineage cells seem to con-
tribute to the most malignant family of brain
tumours and findings in the rodent 0-2A
lineage have been found to be directly
applicable to the analysis of a tumour of the
human O-2A lineage.

It has now been shown that the novel
effects of an unexpectedly efficacious growth
factor on the differentiation of Hu-O-
2A/Gbl cells predict the response of rodent
O-2A progenitor cells to this same protein.
Vascular endothelial growth factor (VEGF)
enhanced oligodendrocytic maturation of
Hu-0-2A/Gb1 cells. Examination of the
effects ofVEGF on the behaviour of primary
rodent O-2A progenitors confirmed that this
molecule also promoted oligodendrocytic
maturation. In addition, VEGF is a potent
survival factor for oligodendrocytes in vitro.

THE CLINICAL SPECTRUM OF CADASIL: A

FAMILIAL AND SPORADIC DISEASE?

MD Boggild, LA Bindoff, BA Summers.
Middlesbrough General Hospital, Cleveland
and Stafford District General Hospital,
Stafford, UK

Cerebral autosomal dominant arteriopathy
with subcortical infarcts and leucoen-
cephalopathy (CADASIL) is characterised
by recurrent subcortical ischaemic strokes
presenting in middle age, often leading to
dementia with pseudobulbar palsy. Other
features include migraine and psychiatric
syndromes. The condition was recently
assigned to chromosome 19q 12.

Four patients identified over 12 months
are reported whose clinical presentation and
imaging findings are characteristic of this
condition. Two female patients presenting
with minor ischaemic events were found to
have pronounced white matter changes on
CT and MRI in the absence of vascular risk
factors or evidence of hypertension.
Alternative causes of white matter disease
have been excluded. In both cases there is
no family history and imaging of sibs is nor-
mal. In one of these patients there is clinical
evidence of progression of the disease. A fur-
ther patient identified on the basis of MRI
findings was later found to have an affected
elder brother with a history of transient
ischaemic attacks, atypical depression,
migraine, and leucoencephalopathy on MRI.

It is suggested that this condition is more
common than is presently realised and may
account for both familial and sporadic cases
of early vascular disease and leucoen-
cephalopathy. In such cases a detailed family
history or imaging of relatives may identify
further CADASIL pedigrees.

A RE-VIEW OF TlHE INCIDENCE STUDIES OF
INTRACRANIAL. TUMOURS

C Counsell, R Grant. Western General
Hospital, Edinburgh, UK

The objective was to review the methodol-

ogy and results of incidence studies of
intracranial tumours.
The sources were MEDLINE (1966-95),

bibliographies of relevant articles, and per-
sonal knowledge.

Full text articles in English describing the
incidence of primary intracranial tumours
were reviewed.

Methodological details were recorded as
were the time and place of the study. The
age standardised incidence of all primary
tumours, and the crude and sex specific inci-
dence of different types of intracranial
tumours were extracted. Logistic regression
analyses were performed to assess which fac-
tors significantly influenced the reported
incidence. A meta-analysis was performed to
compare the risks of different tumour types
in men and women.
Twenty studies (over 20 000 primary

tumours) were included. Higher incidences
of primary tumours were found in studies
that: used many methods to identify cases
(odds ratio (OR) 1-9); were performed after
the introduction of CT (OR 1 1); included a
high percentage of asymptomatic patients
(OR 2 0); or did not require histological
confirmation of the diagnosis (OR 1 7).
Studies from the 1980s reported higher inci-
dences than in previous decades (OR 1-5)
but this was probably due to improved
methodology. Even studies from the 1980s
that used comparable methodology gave
widely different incidence rates for all pri-
mary tumours (7 1-18 6 per 100 000 per
year). Primary tumours (OR 1 1) and neu-
roepithelial tumours (OR 1 4) were more
common in men. Meningeal (OR 1 8) and
cranial nerve tumours (OR 1 4) were more
common in women.

In conclusion, variations in the incidence
of intracranial tumours from previous stud-
ies are partly due to methodological differ-
ences. However, there may be genuine
differences in incidence related to geography
and sex. Further study of these differences
may identify potential risk factors for pri-
mary intracranial tumours.

SUBACUTE SENSORY NEURONOPAT1-HY,
ANTINEURONAL ANT1-IBODIES, AND SEMINOMA:

A CASE RESPONDING TO TREATMENT

CM Gabriel, NA Gregson, RAC Hughes.
Guy's Hospital, London, UK

Serum from patients with small cell lung
cancer (SCLC) and sensory neuronopathy
or paraneoplastic encephalomyelitis may
contain antibodies which recognise a group
of neuronal nucleoproteins with molecular
weights of 35-38 kDa and react histochemi-
cally with the nuclei of neurons throughout
the CNS. These anti-Hu antibodies have
occasionally been identified in patients with
tumours other than SCLC, but not in semi-
noma. The neurological disease in patients
previously described has not usually
responded to either treatment of the tumour
or immunomodulatory therapy.
A 43 year old man had subacute sensory

neuronopathy and a stage one testicular
seminoma. His serum and CSF contained
antineuronal antibodies which stained neu-
ronal nuclei and reacted with 35 and 38 kDa
bands on immunoblots of human brain,
resembling anti-Hu or antineuronal nuclear
antibodies type 1. He was treated by
orchidectomy, lower mantle irradiation, and
oral prednisolone, but his clinical condition
continued to worsen. After a course of
plasma exchange followed by intravenous

immunoglobulin, his condition improved
significantly and there was a decrease in the
titre of antineuronal antibodies. This
improvement, which may have been due to
the treatment of the tumour or to removal
and blockade of the antibodies, has been
maintained for two years. The clinical
course was consistent with the hypothesis
that the antineuronal antibodies are impor-
tant in pathogenesis.

TRANSCRANIAI SONOGRAPHY AND PERFUSION
MRI: PREDICTING THE OUTCOME IN ACUTE
STROKE

AR Kenton, AR Moody, PJ Martin, RJ
Abbott. Leicester Royal Infirmary, Leicester,
UK

Transcranial colour coded sonography
(TCCS) is a recently developed non-inva-
sive method of imaging the basal cerebral
vessels. TCCS has been performed on a
group of patients presenting with acute
stroke in conjunction with perfusion MRI to
establish whether the two investigations
yield similar results and whether they can
predict eventual clinical outcome.
Ten patients with a clinical diagnosis of

acute cerebral infarction (ACI) were studied
within 24 hours of onset. The perfusion
MRI results were expressed as a percentage
ratio of the abnormal to normal side. The
same was done for the middle cerebral
artery (MCA) velocity data from the TCCS.
Outcome was measured at three months
using the Barthel index (BI).
Two patients had intracerebral haemor-

rhages, one patient had a glioma, and the
remainder had ACI. Of the seven patients
with ACI, three had an occluded MCA on
TCCS; thus the ratio of the MCA velocities
could not be calculated. These three
patients had perfusion MRI ratios of 100,
84, and 80. Their BI was 20, 15, and 80
respectively. The four other patients with
ACI had TCCS and perfusion MRI ratios
and BI as follows: 95;100;90, 92;100;100,
98;88;100, 66;89;0.
Of the three patients who had a low BI

(0-20), two had an MCA occlusion on
TCCS and the other patient had a much
reduced MCA velocity. MRI perfusion
showed the side to side ratios to be normal
in one patient and reduced in the other two.
The four patients with a good prognosis had
similar TCCS and MRI results: except for
one patient the side to side differences were
minimal. This last patient had an occluded
MCA on TCCS and a low perfusion ratio.
However, on follow up studies it was shown
that the MCA recanalised the next day.
Thus the combination of TCCS and perfu-
sion MRI can be used to predict eventual
clinical outcome after acute stroke.

THE PATHOPHYSIOLOGICAI BASIS OF

COGNITIVE IMPAIRMENT IN PARKINSON' S
DISEASE CHANGES WITH DISEASE CHRONICITY

DL Mason, CL Tooth, WB Tindale, HJ
Sagar. University of Sheffield, Sheffield, UK

Cognitive deficits, particularly those involv-
ing working memory are an early feature of
idiopathic Parkinson's disease (PD), often
attributed to frontostriatal dopamine defi-
ciency. Clinical dementia occurs later, often
due to cortical pathology. Evidence for a dif-
ferent pathophysiological basis to these cog-
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nitive syndromes is, however, meagre.
We evaluated regional cerebral blood flow

(rCBF) as an index of cerebral metabolism
by SPECT with technetium 99m
hexamethylpropyleneamine oxime (99mTc
HMPAO) in 38 patients with PD (19 de
novo, 19 chronically medicated) and 20
healthy controls. In de novo patients, signifi-
cant deficits in left frontal function corre-
lated with working memory capacity (r =
0-7108, P < 0-01) whereas in chronic
patients, reduced cerebellar rCBF correlated
inversely with both cognitive function (r =
-0-6327, P < 0-01) and motor disability
(r = -0-7850, P < 0-01).
These results indicate a different patho-

physiological basis for cognitive impairment
at different stages of PD and support previ-
ous evidence for both frontal contributions
to working memory and the relation
between motor disability and working mem-
ory function.

AUTOSOMAL DOMINANT PARKINSON'S
DISEASE IN THREE GENERATIONS

PJ Morrison, RB Godwin-Austen, JA
Raeburn. Queen's Medical Centre,
Nottingham, UK

There is increasing evidence of a genetic
component in the pathogenesis of
Parkinson's disease (PD). A family with PD
in three living affected generations, with
anticipation (increasing severity or earlier
age of onset of a condition as it is transmit-
ted through generations) is documented.
This is an extremely rare and unusual com-
bination of features.
The index case had onset of symptoms at

67 years with tremor and generalised
hypokinesia. Her daughter noticed tremor of
her left arm at the age of 42 with dysarthria,
and drooling. Her son was diagnosed at the
age of 14 with right handed tremor, now
bilateral with rigidity, and pronounced
dysarthria. His sister had an onset of PD at
age 19, with bilateral hand tremor, and min-
imal dysarthria. All were dopa responsive.

This is confirmed PD on clinical exami-
nation; other differential diagnoses including
Huntington's disease have been excluded.
Anticipation is a novel feature. This combi-
nation shows anticipating autosomal domi-
nant PD and, as in other genetic discoveries,
description of a rare genetic entity often
gives clues to the aetiology of sporadic dis-
ease. "Sporadic" PD may have a genetic
basis. Genetic mechanisms involved could
include trinucleotide repeat expansion or a
genetic predisposition to PD.

COMPARISON OF FAST FLAIR AND
CONVENTIONAL SPIN ECHO FOR DETECTION
OF MULTIPLE SCLEROSIS LESIONS IN THE
BRAIN

JI O'Riordan, M Gawne Caine, DH Miller.
The National Hospital for Neurology and
Neurosurgery, London, UK

Twenty patients with clinically definite MS
(seven relapsing remitting, four secondary
progressive, three primary progressive, and
six benign) underwent oblique axial head
MRI on a 1-5 Tesla scanner (GE signa).
Contiguous 5 mm slices were obtained using
conventional dual spin echo (CSE:
2000/34/90) and fast FLAIR (Mayo clinic
version: TI = 2600, TR = 11002, and effec-
tive TE = 164). Hard copies of the CSE first

echo (PD weighted) and fast FLAIR images
were reviewed separately by two observers
and the lesions marked. The marked scans
were then compared and lesions categorised
according to size and anatomical site.

Altogether, 2511 lesions were identified,
1446 on both sequences, 532 on fast FLAIR
only, and 533 on CSE only. After compari-
son of the scans a further 157 lesions were
identified on fast FLAIR and 90 on CSE.
CSE detected more lesions in the posterior
fossa/midbrain (total, 125; 24 both; 23 fast
FLAIR only; 78 CSE only) and more dis-
crete lesions in cerebral white matter (total
1390; 837 both; 213 fast FLAIR only; 340
CSE only) whereas fast FLAIR detected
more lesions in the cerebral cortex/subcorti-
cal region (total 456; 165 both; 234 fast
FLAIR only; 57 CSE only). Both sequences
had similar sensitivities for periventricular
lesions. Conspicuity of fast FLAIR lesions in
the posterior fossa was low compared with
those in the cerebral deep and subcortical
white matter.

Although fast FLAIR and CSE detect
similar numbers of MS lesions overall, fast
FLAIR is less sensitive for the posterior
fossa and more sensitive for subcortical
lesions.

AMPA RECEPTOR SUBUNITS AND SELECTIVE
VULNERABILITY OF MOTOR NEURONS TO
GLUTAMATE NEUROTOXICITY

TL Williams, NC Day, PG Ince, RK
Kamboj, D Lodge, PJ Shaw. University of
Newcastle upon Tyne, UK, Allelix
Biopharmaceuticals Inc, Mississauga,
Ontario, Canada, and Lilly Research
Centre, Windlesham, Surrey, UK

AMPA (a-amino-3-hydroxy-5-methyl-4-
isoxazole-propionic acid) receptors are one
of the major subtypes of glutamate receptors
mediating excitatory neurotransmission in
the human CNS. These receptors are
formed by various combinations of four sub-
units (GluRl-4), and each subunit imparts
different electrophysiological properties to
the resulting heteromeric receptors. The
GluR2 subunit is particularly important as
its presence renders the AMPA receptor
impermeable to Ca2 . Most native AMPA
receptors in the mammalian CNS contain
GluR2 and are Ca2+ impermeable.

Evidence suggests that abnormal activa-
tion of AMPA receptors contributes to
injury of motor neurons (MNs) in motor
neuron disease. It is proposed that the sub-
unit profile of AMPA receptors present on
MNs may contribute to their selective vul-
nerability. The aim of this study was to
determine the AMPA specific subunit profile
on human MNs at protein and mRNA con-
centrations using immunocytochemistry
(ICC) and in situ hybridisation (ISH).
The ICC results show that spinal and cor-

tical MNs have a distinctive profile of
AMPA subunit expression, with high
GluR2/3, moderate GluR4, and low concen-
trations of GluRl. Using ISH spinal MNs
do not express the GluR2 subunit, suggest-
ing that the GluR2/3 immunoreactivity seen
by ICC corresponds to the GluR3 subunit
alone.
Thus spinal MNs seem to differ from

most other neuronal groups in expressing
AMPA receptors which lack the GluR2 sub-
unit, and are therefore likely to be Ca2+ per-
meable. Activation of intracellular Ca2+
dependent pathways plays a major part in
glutamate neurotoxicity. The expression of
Ca2+ permeable AMPA receptors on MNs

may render them susceptible to such toxic-
ity.

PUDENDAL NEUROPATHY AND BOWEL
CONTROL

Y Langan, S McCarthy, J Redmond. St
James's Hospital, Dublin, Ireland

The aim of this study was to assess the char-
acteristics of patients referred for pudendal
nerve studies over a one year period.
Of the 31 patients, only three were men.

The age range was from 21 to 79 (mean 50).
Ten presented with constipation and 19

with faecal incontinence. Two had both
symptoms.

Bladder incontinence was present in 10 of
31 patients. Of these, faecal incontinence
was the cardinal symptom in eight patients,
constipation in two. Twelve patients were
nulliparous. Of the remaining 17, 14 had a
history of complicated births involving for-
ceps (seven), caesarian section (four), post
partum haemorrhage (one), and breech
without forceps (two). Fourteen patients
had had pelvic surgery and one had had
major trauma. Twenty two of 31 patients
had bilaterally delayed pudendal nerve ter-
minal motor latency (PNTML). Six of 31
people had unilaterally delayed PNTML;
two were right sided, five were left sided.
Two had normal values. The range of mea-
surements was 1-8 ms-9-2 ms with a mean
of 3-65 ms.

In conclusion, delayed PNTML was seen
in 11 of 12 patients with constipation and 19
of 20 with faecal incontinence. Pelvic
surgery and a complicated obstetric history
were significant. Urological symptoms were
also a common association.

99MTC-HMPAO SPECT FINDINGS IN LEWY BODY
DISEASE

AR Varma, PR Talbot, JS Snowden, JJ
Lloyd, HJ Testa, D Neary. Manchester
Royal Infirmary, Manchester, UK

Lewy body disease (LBD) is reputed to be
the second commonest cause of dementia in
elderly people, but has not previously been
studied with functional neuroimaging tech-
niques. This study investigated 99mTc-
HMPAO SPECT findings in 20 consecutive
patients with LBD. All patients met estab-
lished criteria for LBD (with subsequent
pathological confirmation in four).
Neuropsychological evaluation showed sub-
cortical dysfunction with or without percep-
tuospatial and/or linguistic impairment.
Cerebral blood flow (CBF) data were com-
pared with those of 57 patients with
Alzheimer's disease (AD) and 11 normal
controls.

Abnormality in CBF was most pro-
nounced in posterior temporal and parietal
regions in both LBD and AD groups (but to
a greater extent in the second), mirroring
the pattern of neuropsychological break-
down. Left-right cortical (but not subcorti-
cal) CBF asymmetry within the LBD group
correlated significantly (P < 0-005) with
asymmetry of extrapyramidal features, but
not the pattern of neuropsychological break-
down.
The pattern of CBF abnormality in LBD

is broadly similar to that encountered in
AD. However, posterior CBF abnormality
and left-right asymmetry is less pronounced
in LBD than AD. 99-Tc-HMPAO SPECT
findings have both theoretical and clinical
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implications with regard to the investigation
of LBD.

A CORRELATIVE STUDY OF REGIONAL AMYTAL

DISTRIBUTION AND CEREBRAI BLOOD FLOW
DURING THE WADA TEST USING A DOUBLE
DOSE SPECT TECHNIQUE

R Duncan, R de Silva, J Paterson, D
Hadley. Southern General Hospital,
Glasgow, UK

The intracarotid amytal (Wada) test is used
to predict memory function after temporal
lobectomy. However, amytal would not be
expected to be delivered to the hippocampus
via intracarotid injection. Distant effects of
amytal (diaschisis) have been postulated to
explain the action of the test. Using an intra-
arterial/intravenous split-dose HMPAO
SPECT technique the distribution of deliv-
ery of amytal and brain structures inacti-
vated during the test have been compared.

In five patients HMPAO was injected
during the Wada test. After SPECT acquisi-
tion, the intracarotid amytal injection was
duplicated using the same volume of
HMPAO, and a further acquisition carried
out.

Intravenous HMPAO injection showed
inactivation of the anterior and middle cere-
bral arterial territories, including the basal
ganglia. Mesial temporal cortex was inacti-
vated in only one patient. The correspond-
ing intracarotid HMPAO injections
produced a precise inversion of this pattern
in all patients, except in the basal ganglia,
which were perfused (but not inactivated).
The results give no support to the concept

of indirect action of amytal in the mesial
temporal cortex. There is a relatively low
density of GABA A receptor complexes in
the basal ganglia, and the consequent lack of
barbiturate binding sites may explain the
discrepancy between delivery and hypoper-
fusion in this area.

MIGRAINE THRESHOLD IS ALTERED IN

HYPERTHYROIDISM

DJ Thomas, S Robinson, A Robinson, DG
Johnston. Department of Neurology and
Metabolic Medicine, Imperial College,
London, UK

An association between migraine and hyper-
thyroidism is not well appreciated. This
abstract reports three women with a history
of migraine exacerbated during thyrotoxico-
sis due to Graves' disease, which remitted
on treatment and one woman whose
migraine became troublesome when
hypothyroidism was temporarily overtreated.
The proposed increased prevalence of

migraine with hyperthyroidism may relate to
the associated increase in cerebral blood
flow or to the increase in serotonin in the
dorsal raphe, which may be important in the
generation of migraine attacks.

Thyroid function tests should be a part of
the routine investigation in patients present-
ing with an exacerbation of migraine.

NEURITE GROWTH INHIBITORY MOLECULES IN

ALZHEIMER'S DISEASE BRAIN

AJ Lamer. Department of Anatomy,
Cambridge, UK

The objective was to investigate the hypoth-
esis that neurite growth inhibitory molecules

(NGIMs) contribute to the pathogenesis of
dystrophic neurites which are found
throughout the Alzheimer's disease (AD)
brain neuropil. The embryonic neuronal
growth cone collapse assay, a standard func-
tional bioassay for NGIMs, was used.
Detergent extracts of grey and white matter
from six regions (frontal, parietal, temporal,
occipital cortex, hippocampus, cerebellum)
of AD (n = 7) and normal (n = 4) brains
were assayed for collapse inducing activity
and protein concentration (Pierce bicin-
choninic acid protein assay).

Growth cone collapse inducing activity
was lower in all regions of AD (range
1-2-7-9%) compared with normal brain
(52-78 3%); the difference reached statisti-
cal significance (Student's t test, P < 0 05)
in frontal, parietal, temporal, and occipital
regions for grey matter only. Protein con-
centration was lower in AD brain extracts
(range 5*8-8-7 mg/ml v 9-8-13-8 mg/ml)
but the regional differences did not reach
statistical significance.

These findings suggest that lipid soluble
NGIMs are deficient in AD brain, particu-
larly in those areas in which dystrophic neu-
rites are most evident in the cortical
neuropil. Whether this is an epiphenome-
non, secondary to cell and synapse loss in
AD brain, or a more proximate event in the
pathogenesis of AD remains to be deter-
mined.

PHENOTYPIC AND GENOTYPIC ANALYSIS OF
PATIENTS WITH CARBAMAZEPINE
HYPERSENSITIVITY

M Pirmohamed, D Chadwick, BK Park.
The University of Liverpool, Liverpool, UK

Hypersensitivity reactions to carbamazepine
(CBZ) are unpredictable and are occasionally
fatal. To elucidate the mechanisms, pheno-
typic analysis was performed in 10 hypersen-
sitive patients using an in vitro cytotoxicity
assay. Metabolism-dependent cytotoxicity
with CBZ metabolites was significantly (P <
0-001) greater with patient cells (9 3 (1-1.)%)
when compared with control cells (n = 17;
2-6 (0-3)%) suggestive of a detoxication
defect in patient cells. Coincubation of the
cells with either glutathione or microsomal
epoxide hydrolase (mEH) reduced cytotoxic-
ity by 60%, indicating that the toxic metabo-
lite is an epoxide and patients may have a
deficiency of either the glutathione-S-trans-
ferases (GST) or mEH. Using PCR, 53
hypersensitive patients and 181 controls were
genotyped for polymorphisms in mEH, GST
mu, and GST theta. The polymorphisms
either alter (mEH) or abolish (GST) enzyme
activity. No association was detected between
these polymorphisms and occurrence of CBZ
hypersensitivity. Given the few patients stud-
ied, however, and thus the limited statistical
power, it cannot be completely excluded that
these polymorphisms act as contributory fac-
tors. Thus, genetic characterisation of a far
greater number of patients is essential to
extend the investigation of these and other
polymorphisms to define the risk factors
which predispose certain patients to serious
reactions.

ACETYLCHOLINE RECEPTOR MRNA IN HUMAN
EXTRAOCULAR MUSCLES AND THEIR

SUSCEPTIBILITY TO MYASTHENIA GRAVIS

C MacLennan, D Beeson, A Vincent, J
Newsom-Davis. University of Oxford,
Oxford, UK

In myasthenia gravis, extraocular muscle
(EOM) weakness is usually the initial symp-
tom. Why these muscles are particularly sus-
ceptible is uncertain. Innervated adult muscle
nicotinic acetylcholine receptor (AChR) con-
sists of four subunits in a pentameric struc-
ture with a stoichiometry 2a:/f:E:5. A study on
bovine muscle has suggested that the suscep-
tibility of EOM to autoantibody attack might
be caused by the expression in this muscle of
the fetal/denervated subtype of the AChR
(2a:fl:y:6) in which a y-subunit replaces the E-
subunit.
AChR expression in human muscle has

been studied. The RNase protection assay
was used to investigate the expression of the
five AChR subunits (a, fi, 6, £, and y) in par-
tially denervated and normal gastrocnemius
muscle, intercostal muscle, laryngeal muscle,
and EOM.
The level of expression of the AChR y-sub-

unit mRNA in EOM was comparable with
that in other innervated muscle types. By
contrast, the c-subunit mRNA was expressed
at much higher levels in EOM than in the
other muscles studied. Furthermore, in non-
ocular muscles, the c-subunit mRNA expres-
sion was notably lower than that of the other
subunits, whereas in EOM expression was
similar. These results do not support overex-
pression of the y-subunit as an explanation of
the susceptibility of EOM in MG.

A FAMILY WITH HEREDITARY SPASTIC
PARAPARESIS AND EPILEPSY

S Webb, N Flanagan, N Callaghan, M
Hutchinson. St Vincent's Hospital, Dublin,
Ireland

A family with autosomal dominant hereditary
spastic paraparesis (HSP) is described, in
which four out of six affected members also
have epilepsy. The epileptic symptoms varied
between family members; one had absence
seizures, another myoclonic epilepsy, and two
had simple partial seizures with secondary
generalisation. All four had clinical or EEG
evidence to support a focal origin for the
epilepsy and three had a photosensitive
epileptic response on EEG. Symptoms were
more severe and occurred earlier in the
younger generation suggesting anticipation in
this family. The onset of epilepsy developed
simultaneously with, or up to 18 years before,
the onset of gait disturbance. Three unaf-
fected family members had normal EEGs.

DIFFUSION WEIGHTED MRI AND MR PROTON
SPECTROSCOPY ARE MORE SENSITI IVE THAN
CONVENTIONAL MRI TO CEREBRAL ISCHAEMIA

AC Pereira, FA Howe, JR Griffiths, MM
Brown. St George's Hospital Medical School,
London, UK

Diffusion weighted imaging is a new MR
technique that can differentiate the signals
from molecules (for example, water) that dif-
fuse at different rates. It may therefore be
able to differentiate "cytotoxic" and "vaso-
genic" oedema. MR proton spectroscopy
provides information about the biochemical
composition of the region of infarction.
An eighty year old, male patient, while an

inpatient recovering from a myocardial
infarct, developed sudden onset right sided
weakness with dysphasia, suggesting a left
middle cerebral artery cortical infarct.
Conventional Ti and T2 weighted axial
MRI images of territory supplied by the left
middle cerebral artery did not show any cor-
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tical abnormalities, either within 12 hours or
at 60 hours. However, diffusion weighted
images showed high signal changes through-
out the left middle cerebral artery territory.
MR proton spectroscopy performed at 60
hours, showed reduced N-acetyl aspartate (a
marker of neurons), and high lactate in the
area that had appeared normal on T2, but
abnormal on diffusion weighted MRI, con-
sistent with neuronal ischaemia in this
region.
The patient had a further myocardial

infarct and died the next day. Histological
examination of the brain is awaited, and will
be correlated with the imaging findings.

This case report shows that diffusion
weighted MRI and proton spectroscopy are
more sensitive to early ischaemia than is con-
ventional MRI. These techniques can pro-
vide early confirmation of the infarct, and
may eventually allow targeting of neuro-
protective treatment.

A CASE OF INTRACRANIAL PLASMA CELL
GRANULOMA SUCCESSFULLY TREATED WITH
CORTICOSTEROIDS

SJ Hunt, GDP Smith, RAC Hughes. Guy's
Hospital, London, UK

The successful treatment of an intracranial
plasma cell granuloma with corticosteroids
alone is reported. A 39 year old woman pre-
sented with nausea, vertigo, dysequilibrium,
and diplopia for two years. Over the next
three months she developed right facial weak-
ness. Ten years earlier she had had radiother-
apy for left axilla and neck Hodgkin's disease.

Examination showed right sixth and sev-
enth nerve palsies and dysequilibrium. MRI
showed an enhancing mass in the right mid-
dle cerebellar peduncle and hemisphere. On
chest radiograph and CT there were multiple
rounded opacities in both lungs. The erythro-
cyte sedimentation rate was 39 mm and the
serum IgG and IgA concentrations were
slightly low. The CSF contained three reac-
tive lymphocytes. Lung biopsy showed well
defined nodules densely infiltrated by histio-
cytes and plasma cells and typical of plasma
cell granuloma.

After treatment with intravenous and then
oral corticosteroids she improved with disap-
pearance of diplopia and facial palsy and
improvement in her dysequilibrium. The
MRI lesion was much reduced.

Plasma cell granuloma is a rare tumour-
like but non-neoplastic proliferation of
plasma cells, usually found as a solitary lesion
in the lungs. Occurrence in the brain is very
rare. This is the first report of successful
treatment with corticosteroids alone.

ENDOTHELIAL CELL ACTIVATION AND/OR
DAMAGE IN RHEUMATOID ARTHRITIS
PERIPHERAL NEUROPATHY

AM Salih, NB Nixon, CP Hawkins, PT
Dawes, DL Mattey. Staffordshire
Rheumatology Centre and Neurology
Department, Stoke on Trent, UK

Antiendothelial cell antibodies (AECAs) and
raised concentrations of circulating cell
adhesion molecules such as vascular cell
adhesion molecule-i (VCAM-1) and E-
selectin may reflect endothelial cell activa-
tion and/or damage in vasculitic syndromes.
As rheumatoid arthritis (RA) may be com-
plicated by vasculitis and peripheral neu-
ropathy (PN), the concentrations of
circulating adhesion molecules and AECA

in patients with RA neuropathy and controls
have been investigated.

Serum samples of 33 patients with RA
peripheral neuropathy (PN), 29 RA controls
and 25 healthy volunteers (HV) were
screened for the presence of VCAM-1, E-
selectin, and AECA using ELISA tech-
niques. Values more than 2SD above the
mean for HV were considered abnormal.

Raised concentrations of VCAM-1 were
found in 17 patients with PN, eight with RA
(P < 0 05) and one HV control (P <
0-0005). Abnormal E-selectin concentra-
tions were found in 26 patients with PN,
seven with RA (P < 0-00001), and one HV
(P < 0-0001) control. AECAs were found in
six (19%) patients with PN, whereas four
(15%) with RA and none of the HV had
raised concentrations (P < 0-05). There was
a significant correlation between concentra-
tions of VCAM-1 and E-selectin (P <
0-0001), but not between adhesion mole-
cules and AECA. No relation was found
between adhesion molecule concentrations
and measures of RA activity or damage,
though there were lower C4 concentrations
in those patients with PN with raised
VCAM-1 concentrations (P < 0 05). Six
patients with rheumatoid neuropathy who
had abnormal concentrations of E-selectin
and VCAM-1 did not show clinical evidence
of vasculitis.

In conclusion the results show that
patients with RA neuropathy have higher
circulating concentrations of VCAM-1 and
E-selectin than RA controls. This indicates
that endothelial cell activation may be an
important mechanism in the pathogenesis of
rheumatoid neuropathy.

AMNESIA BY THE SEASIDE REVISITED

N Tubridy, R Murphy, M Hutchinson. St
Vincent's Hospital and Adelaide Hospital,
Dublin, Ireland

The occurrence of transient global amnesia
(TGA) associated with immersion in water
named "amnesia by the seaside" is recog-
nised but noted only in 3% of an
Oxfordshire study of 197 cases of TGA. The
case records of all well documented cases of
TGA in the previous five years in two large
teaching hospitals were reviewed. Thirteen
cases of TGA were documented. Patients
were aged between 48 and 68 years. The
duration of amnesia was between 20 min-
utes and 24 hours. Seven of the patients
gave a clear temporal relation between
immersion in water, usually seawater, and
the development of transient memory loss. A
stressful life event was identified in four of
the other six cases.

Amnesia by the seaside may be more
common than previously reported. The vari-
able incidence may relate to the proximity of
the reporting centres to the coastline.

IMPROVEMENT OF NEUROPHYSIOLOGICAL
MEASURES OF NERVE FUNCTION WITH THE
ACE INHIBITOR, LISINOPRIL IN INSULIN
DEPENDENT DIABETICS WITH PERIPHERAL
NEUROPATHY

AY AL-Memar, HSK Wimalaratana, BA
Millward. Derriford Hospital and University
of Plymouth, Plymouth, UK

Diabetes mellitus is the commonest cause of
peripheral neuropathy in the western world.
Human and animal studies suggest that
microvascular factors will lead to impair-

ment of nerve blood flow and endoneurial
hypoxia, which will lead to impairment of
nerve function. Improvement of the nerve
blood flow in animals using angiotensin con-
verting enzyme (ACE) inhibitor, lisinopril,
improves the nerve function. To study the
effect of lisinopril on variables of nerve func-
tion in patients with insulin dependent dia-
betes mellitus (IDDM) and neuropathy, 22
patients (16 men), mean age 53 (range
20-64) years and a mean duration of dia-
betes of 29-6 (range 16-47) years received
10 mg lisinopril for 12 weeks. Sensory and
motor nerve conduction velocity (NCV),
amplitude of the nerve action potentials
(amp) of median, tibial and sural nerve,
temperature discrimination threshold
(TDT), pain threshold (PT), and vibration
threshold (VT) were measured at weeks 0
and 12. There was improvement in all vari-
ables (mean change (SEM)) of median sen-
sory NCV (1-05 (0-28) ms-1, P < 0-001),
sural NCV (0 5 (0-22) ms-1, P < 0-02),
median motor NCV (0 5 (0-15) ms-l, P <
0-002), tibial motor NCV (0-8 (0-29) ms-',
P < 0-01), median motor amp (0-83 (0-2
mv), P < 0-0007), and tibial motor
amp (1-08 (0-2 mv), P < 0 0002). TDT
improved after lisinopril in index finger
(mean difference before and after treatment
(SEM) (-2-2 (0 52°C), P < 0-002), big toe-
(- 19 (0 440C), P < 0-0002), and pain
threshold improved. VT improved in the
hand in 50% of patients and in 82% in the
foot. Hba,c did not alter significantly
(7-9%-8- 1%) throughout the study, thus,
lisinopril has a beneficial effect in patients
with IDDM with neuropathy, with a prefer-
ential effect on small fibre function. It is
important to carry out a multicentre double
blind control study of such agents in
patients with diabetic neuropathy.

PAIRED TRANSCRANIAL MAGNETIC STIMULATION
USING SHORT INTERSTIMULUS INTERVALS IN
PATIENTS WITH MULTIPLE SCLEROSIS

J Palace, KR Mills. Radcliffe Infirmary,
Oxford, UK

Paired transcranial magnetic stimulation
(TCMS) has been used to investigate cen-
tral motor excitatory and inhibitory mecha-
nisms in normal volunteers. In multiple
sclerosis (MS), double TCMS has been
studied using interstimulus intervals (ISIs)
of 200 ms. As the interval between impulses
generated by a single stimulus is thought to
be 1-5-2-5 ms, shorter ISIs are likely to rep-
resent the physiological firing range of pyra-
midal tract neurons (PTN).
The effects of double TCMS have been

investigated on compound muscle action
potentials (CMAPs) in the first dorsal
interosseous muscle with ISIs of 0-10, 20
and 50 ms in 10 normal controls and in 10
patients with MS. In nine of 10 controls the
pattern of facilitation during 10% back-
ground contraction consisted of two peaks at
interstimulus intervals of 1 and 3 ms. Only
two patients with MS showed this pattern:
four had no peak 1, two had no peak 2, and
two had a delayed peak 2. Additionally,
there were significantly fewer peaks in the
CMAP pattern of patients with MS com-
pared with normal controls, over the ISI
range of 1-50 ms.

It is proposed that the abnormalities seen
in the patients with MS represent conduc-
tion slowing or block in the feedback loops
responsible for repetitive PTN firing. Such
abnormalities could result in the loss of abil-
ity to sustain a muscle contraction.
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THE SYNDROME OF SPONTANEOUS
INTRACRANIAL HYPOTENSION: CLINICAL
FEATURES AND MRI FOLLOW UP

SC Blank, MD Boggild, N Bradey, LA
Bindoff, RA Shakir. Middlesbrough General
Hospital, Middlesbrough, UK

Spontaneous intracranial hypotension (SIH)
is an uncommon cause of postural
headache. Although probably due to sponta-
neous CSF leakage, possibly as a conse-

quence of minor trauma to nerve root
sheaths, the aetiology of the syndrome and
the striking MRI findings with which it is
associated are still debated.

Three patients presenting with this syn-

drome had clinical and MRI follow up

showing unusual features. In one case the
acute phase of the illness was associated with
a VIth nerve palsy, in a second documented
transient bilateral high frequency hearing
loss was accompanied by enhancement of
the meninges around the VIIIth nerve. In all
three cases conservative management with
bed rest and adequate hydration resulted in
full clinical recovery over six to eight weeks.
However, on MRI follow up at six months,
in two cases, pronounced meningeal
enhancement with gadolinium-DTPA was

still evident. Such persistent enhancement
has not previously been reported.

These cases show the characteristic clini-
cal and imaging findings associated with this
rare but important syndrome. The imaging
findings reported allow speculation on the
pathophysiological mechanisms underlying
some of the clinical features of the syndrome.

METHYLPREDNISOLONE INHIBITS INTERFERON
INDUCED MONOCYTE HLA-DR EXPRESSION

AG Droogan, M Treacy, AD Crockard, SA
Hawkins. Royal Victoria Hospital, Belfast, UK

A central role for cytokines, such as interfer-
ons, in determining the nature of the
immune response in multiple sclerosis (MS)
is now accepted. The effects of intravenous
methylprednisolone (IVMP) therapy on

interferon-induced HLA-DR expression on

blood monocytes taken from patients with
MS in relapse was studied. Monocyte HLA-
DR expression was induced by interferon-,B
and interferon-y' to comparable levels in
patients with MS (n = 10) and healthy con-

trols (n = 10). IVMP therapy resulted in a

50% decrease in constitutive HLA-DR
expression on monocytes at three and 24
hours after a single dose (500 mg). The
increase in HLA-DR expression resulting
from interferon-,B or interferon-y' stimulation
was reduced by 30% and 20% respectively in
samples taken from patients at three hours
post-IVMP. In vitro effects of methylpred-
nisolone (MP) and interferons were studied
in patients with MS in relapse (n = 10) and
remission (n = 8). Preincubation of mono-

cytes with interferon-,8 or interferon-y pre-
vented the MP induced decrease in HLA-DR
expression. By contrast, preincubation of
monocytes with MP did not block the aug-
menting effects of interferon-fl or interferon-'
on HLA-DR expression. These results sug-
gest that the immunomodulatory effects of
IVMP therapy may be attenuated in patients
receiving regular interferon-fl treatment.

TWO UNUSUAL CLINICAL PRESENTATIONS OF

TIHE MITOCHONDRIAL A3243G MUTATION

PA Silburn, MG Hanna, J Vaughan, S
Renowden, KR Mills, J Poulton, M Squier,

P Davis, RG Greenhall. Radcliffe Infirmary,
Oxford, UK

The mitochondrial DNA tRNA(Le'UUR) A->
G3243 mutation was originally described in
association with the MELAS phenotype;
usually under the age of 40 years. Two cases
harbouring this mutation who first devel-
oped symptoms over the age of 55 years
with unusual phenotypes are reported.
The first case was a man aged 69 years

with a two year history of progressive exer-
cise intolerance and generalised muscle
wasting. Clinical examination and electro-
physiology were consistent with an anterior
horn cell disorder and the progressive mus-
cular atrophy variant of motor neuron dis-
ease was considered. In view of the lack of
upper motor neuron signs a muscle biopsy
was performed and showed combined fea-
tures of a mitochondrial myopathy and den-
ervation. The second case had a sudden
onset right hemiparesis when aged 55 fol-
lowed a few months later by the develop-
ment of pronounced non-dominant parietal
lobe signs. Brain CT showed a mass lesion
in the left parieto-occipital region suspected
to be a tumour. MRI showed unusual fea-
tures suggestive of a mitochondrial disease,
confirmed on muscle biopsy. In both cases
the mtDNA A3243G mutation was detected
in muscle and blood.

These cases illustrate the phenotypic
diversity associated with the A3243G muta-
tion. This mutation should be considered in
muscle wasting disease or CNS disease with
atypical imaging even in this age group.
Neither of these patients had a suspicious
family history or any of the usual features
suggestive of mitochondrial disease.

THYMECTOMY FOR MYASTHENIA GRAVIS:
CLINICAL COURSE AND OUTCOME

JI O'Riordan, J Motteshead, N Hirsch, DH
Miller, RS Howard. The National Hospital
for Neurology and Neurosurgery, London,
UK

The clinical course and management of
patients admitted to a medical intensive care
unit over a five year period after trans-stemal
thymectomy for myasthenia gravis were
reviewed. There were 53 patients; 20 men
and 33 women, mean age 37 (20-77) years
and mean intensive care unit stay 6-2 (2-30)
days. Indications for thymectomy were:
thymic enlargement on CT (34%), persis-
tence of generalised symptoms (38%), a com-
bination of both (20%), steroid side effects or
dependency (4%), and progressive bulbar
symptoms (4%). Patients were assessed six
months after surgery. The following histologi-
cal patterns were noted: thymic follicular
hyperplasia (49%), atrophic thymus (21%),
thymoma (23%), and normal thymus (7%).
After six months follow up stable mild resid-
ual symptoms or sustained remission
occurred in 61% of patients with thymic fol-
licular hyperplasia, 45% with atrophic thy-
mus, 50% with thymoma, and 50% with
normal thymus. Stable moderate-severe
symptoms or relapse occurred in the remain-
ing patients; 25% of patients with thymoma
developed the nephrotic syndrome. During
the postoperative period 23% required pro-
longed intubation (> 48 hours), 3-8%
required plasma exchange for persistent
severe myasthenic weakness, 6% had postop-
erative chest infections, and 3-8% required a
tracheostomy because of persistent respira-
tory insufficiency. The postoperative manage-
ment of thymectomy is best undertaken in a

specialised intensive care setting. At six
months thymectomy for myasthenia gravis
was followed by stable mild residual symp-
toms, or sustained remission in 55%.

SERUM ANTIBODIES TO BOTULINUM TOXIN
(BOT) DETECTED BY IMMUNOPRECIPITATION
OF '2'I-BOT

J Palace, A Nairne, N Hyman, A Vincent.
University of Oxford, UK

Local intramuscular injection of type A bot-
ulinum toxin (BOT) is a useful treatment
for focal dystonia. Anti-BOT antibodies
have been implicated as a cause of resistance
to such treatment, especially after repeated
or high dose injections. The conventional
means of detecting anti-BOT antibodies is
an in vivo qualitative bioassay based on the
neutralisation of BOT by the patient's
serum, and the survival of injected mice.
This assay is cumbersome and expensive,
limiting its use in clinical management.
A simple radioimmunoprecipitation assay

has been developed to detect anti-BOT anti-
bodies in serum using immunoprecipitation
of '251-BOT. Anti-BOT antibodies were
detected in a guinea pig anti-BOT serum, 2/2
sera of BOT-treated non-responders previ-
ously found to be positive using the bioassay,
1/2 other non-responder sera, and 5/5 sera of
scientists who had been immunised with
modified BOT. They were not found in
healthy control sera or in 53 other patients
undergoing BOT treatment.

This assay is a specific, sensitive, quick,
and cheap method to screen for serum anti-
bodies to BOT.

FUNCTIONAI DISTURBANCE OF THE VISUAIL
PATHWAY IN MULTIPLE SCLEROSIS AND

QUANTITATIVE ASSESSMENT OF LESION LOAD
AND AREA BY MRI

MB Davies, R Williams, N Haq, L Pelosi,
CP Hawkins. Keele Multiple Sclerosis
Research Group, Keele, UK

The relation between functional disturbance
of the visual pathway in established multiple
sclerosis (MS) and structural abnormality
detected by MRI is unclear. Visual evoked
potentials (VEPs) and visual pathway MRI
lesion load and area in 25 patients were stud-
ied with clinically definite secondary progres-
sive MS using TI weighted, T2 weighted and
proton density sequences.

Monocular pattern-reversal VEPs (40'
check size, 15-6 field, 2 Hz) were recorded
(50 eyes) as a measure of visual function.
Magnetic resonance imaging was performed
using a Phillips (0 5 T) scanner. MRI lesion
load (by number and area) was calculated
independently in each patient in the optic
nerve and postchiasmal visual pathway
(MBD, NH). Abnormalities were identified
on STIR images of the optic nerve (IR
1400/140/25, Slice thickness 4 mm) and T2
weighted, proton density (SE 2759/80 and
20, slice thickness 5 mm) and Ti weighted
images (SE 550/10, slice thickness 5 mm) of
the postchiasmal visual pathway.
STIR images were abnormal in 19 out of

25 (76%) patients (29 of the 50 optic nerves
studied). Postchiasmal lesions were identified
in 88%, 92% and 60% of patients on T2,
proton density and TI weighted images
respectively.

Prolongation of the VEP latency was
related to the extent of abnormality seen on
STIR images. With latencies less than 110
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ms STIR was normal in 10 out of 11 cases
(g2 P < 0-00 1). With latencies greater than
130 ms STIR was abnormal in 14 out of 17
cases (X2, P < 0.02). In addition, interocular
latency increased with increasing lesion load
difference on STIR (Spearman correlation
coefficient, r = 0 52). By contrast, VEP
latency was not significantly prolonged by
postchiasmal MRI lesion load alone. The
addition of postchiasmal lesion load to abnor-
mality seen on STIR did not contribute sig-
nificantly to the prolongation of the VEP
latency when compared with abnormality
seen on STIR alone (correlation coefficients,
r = 0 43 cf r = 0-42 respectively). There was
no significant relation between the amplitude
of the VEP and the lesion number or area on
optic nerve or postchiasmal MRI.

It is concluded that prolongation of the
latency of the VEP in secondary progressive
MS is largely determined by the extent of
abnormality seen in the optic nerve on STIR
images. Postchiasmal lesions on MRI do not
seem to contribute significantly to the prolon-
gation of the VEP latency.

SECOND REPORT OF AICARDI ATAXIA
CONFIRMING AUTOSOMAL RECESSIVE (AR)
INHERITANCE

PJ Morrison, EM Hicks, JM Gibson. Belfast
City Hospital, UK

Ataxiaocular motor apraxia is a syndrome
mimicking ataxia-telangectasia. Aicardi
defined this as a distinct entity. A brother and
sister with features suggestive of this syn-
drome are described.
A brother and sister presented at ages 5

and 4 respectively with gait problems leading
to ataxia, choreoathestosis, and severely
abnormal oculomotor apraxia, with abnormal
saccades and head thrusting. There was no
evidence of multisystem involvement.
Chromosome analysis, immunoglobulins,
haematology, and a-fetoprotein investigations
were normal. Both parents were first cousins,
and were unaffected. There were no other
affected family members. Progression has
been slow; both siblings are still alive at ages
17 and 14 respectively, and are wheelchair
bound-walking only with extreme difficulty.
The siblings have features consistent with

Ataxia-oculomotor apraxia syndrome. The
parents were first cousins, suggesting AR
inheritance as the most likely mode of inheri-
tance for this condition.

This diagnosis should be considered in
patients with an AT-like phenotype without
immunological problems, and a slower pro-
gression. The distinction from AT is impor-
tant for the better prognosis of affected cases,
and the lack of complications such as cancer
or infections in relatives.

CYTOCHROME 1-4501A2 ABNORMALITIES IN
PARKINSON'S DISEASE

JT Forsyth, RA Grunewald, MS Lennard, HJ
Sagar, GT Tucker. University of Sheffield,
Sheffield, UK

Exposure tO environmental toxins combined
with inefficient neuroprotective mechanisms
may be important in the aetiology of
Parkinson's disease (PD). Smoking has been
consistently associated with a low risk of
developing PD. Smoking induces CYPIA 2
activity, and studies in mice have shown that
cigarette smoke exposure protects against
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP) induced depletion of striatal

dopamine. In addition, MPTP is partly
metabolised by CYPlA2.
The possibility that CYP1A2 activity is

related to the risk of development of clinical
progression of PD was investigated. CYP1A2
activity was estimated from the ratio of parax-
anthine (PX) to caffeine (CA) concentrations
in saliva samples measured by HPLC.
Patients with PD (n = 33) had significantly
higher CYP1A2 activity (P = 0-02), com-
pared with healthy control subjects (HCS,
n = 14) in samples taken two hours after CA
administration. The mean PX/CA ratio of
patients was 0-771 (SD = 0-387), compared
with 0 504 (SD = 0 265) in HCS.

It is proposed that the increase in CYP1A2
activity in PD is a reaction to a neurotoxin.
Further, CYP1A2 activity possibly in combi-
nation with other known cytochrome abnor-
malities (for example, CYP2D6), may
underlie efficient detoxification and suscepti-
bility to environmental toxins in diseases such
as PD.

PARADOXICAL EMBOLISM: THE HUNT FOR THE
SHUNT

CR Sherrington, J Bamford. St James's
University Hospital, Leeds, UK

It has been claimed that paradoxical
embolism may be the mechanism of stroke in
40% of young people. The use of contrast
medium with transcranial Doppler (TCD)
enables the identification of those patients
with right to left shunts, even in the acute
stage. Transoesophageal echocardiography
(TOE) often identifies minor cardiac defects
such as patent foramen ovale (PFO), but it
must be remembered that the relevance of
such abnormalities is still under debate.
Cardiac defects are not the only route for
paradoxical embolism and large intrapul-
monary shunts will give similar findings on
TOE, but require very different treatment.
The following patient shows that the sugges-
tion of a PFO should not stop the search for
other causes of stroke.
The patient had a middle cerebral artery

(MCA) infarct and TCD identified early air
embolisation in the MCA. TOE suggested an
atrial septal aneurysm and a PFO.
Subsequently, however, a diagnosis of heredi-
tary haemorrhagic telangiectasia was made
and five large pulmonary arteriovenous mal-
formations (AVMs) identified. Resting P02
was 6-3 mm Hg (normal range 11-15).
The AVMs were successfully treated with

transcatheter embolisation. After this no fur-
ther air embolisation could be identified.
Resting Po2 rose to 9-3 mm Hg.

MYASTHENIA GRAVIS, THYMOMA, AND
NEPHROTIC SYNDROME

R Brenner, JI O'Riordan, RS Howard, DH
Miller. The National Hospital for Neurology
and Neurosurgery, London, UK

Four patients with thymoma associated
myasthenia gravis (MG) complicated by the
nephrotic syndrome are described. There
were two female and two male patients with a
mean age at presentation of 54-3 (range
27-75) years. In all patients antistriated mus-
cle and acetylcholine receptor antibodies
were present. In three patients thymectomy
was performed 1-4 (1-3) years after diagnosis
ofMG and in the remaining patient myasthe-
nia developed one year after thymectomy.
Histology disclosed invasive mixed lympho-
cytic/epithelial (two), invasive epithelial

(one), and non-invasive lymphocytic/epithe-
lial (one). All patients were receiving pyri-
dostigmine, prednisolone, and azathioprine at
the time nephrotic syndrome developed (a
mean of 2-4 (2-3) years after thymectomy).
Renal biopsy showed a minimal change
nephropathy alone in three and a combina-
tion of minimal change and focal proliferative
glomerulosclerosis in one. Remission after
increased steroids occurred in three despite
continuing azathioprine. One required addi-
tional pulse cyclophosphamide for a relapse
of the nephrotic syndrome. Myasthenic
symptoms remained stable throughout. The
fourth patient died three weeks after onset of
nephrotic syndrome. The association
between thymoma and glomerulonephropa-
thy has previously been attributed to azathio-
prine treatment. In the present series
remission of the glomerulonephropathy
occurred despite continuation of azathio-
prine.

5-HT2c RECEPTOR BINDING IN PARKINSON'S
DISEASE

SH Fox, JM Brotchie. University of
Manchester, Manchester, UK

The neural mechanisms underlying
Parkinson's disease (PD) are thought to
involve overactivity of the substantia nigra
pars reticulata (SNR) and medial segment of
the globus pallidus (GPM). 5-HT2. receptors
are excitatory and are selectively concentrated
in the SNR and GPM.

It is hypothesised that excessive 5-HT2.
stimulation may be a factor contributing to
overactivity of the SNR and GPM in parkin-
sonism, and it has been shown that specific 5-
HT2, antagonists potentiate the anti-
parkinsonian action of the dopamine D2 ago-
nist, quinpirole in the 6-OHDA-lesioned rat
model of PD.

Autoradiographic receptor binding studies
were carried out using [3H]-mesulergine in
the presence of SB200646A, to define 5-HT21
receptors. Postmortem brains from six
patients with PD and six age matched con-
trols were used. No significant differences in
5-HT2, receptor binding were shown between
the two groups in the SNR, 72-21 (9-38)
fmol/mg (PD) and 63-16 (5 27) fmol/mg
(control) or GPM, 56-31 (11-26) fmol/mg
and 67-79 (12-5) fmol/mg respectively.

These results suggest that supersensitivity
of 5-HT2, receptors is not responsible for
increased 5-HT2. mediated excitation of the
SNR and GPM in Parkinson's disease.

INCREASE IN 92KDA GELATINASE IN SERUM IS
ASSOCIATED WITH CLINICAL RELAPSE IN
PATIENTS WITH MULTIPLE SCLEROSIS

KM Miller, JC Ford, GA Ward, J Palace.
Neures Ltd, Abingdon, and Radcliffe
Infirmary, Oxford, UK

92kDa gelatinase is a matrix metallopro-
teinase implicated in demyelinating, neuroin-
flammatory diseases such as multiple
sclerosis (MS). Activity of this enzyme is
raised in the CSF of patients with neuroin-
flammatory disease and it is expressed by
invading leucocytes in MS lesions. 92kDa
gelatinase has been shown to disrupt the
blood-brain barrier, to effect the passage of
leucocytes through the extracellular matrix,
and to degrade a key component of myelin,
myelin basic protein. A specific two site
ELISA for measurement of 92kDa gelatinase
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was developed and used to monitor enzymes
in longitudinal serum samples from 40
patients with MS. Five patients had serum
collected around the time of a clinical
relapse, and at that time all five had an
increased serum 92kDa gelatinase. The most
severe relapse (expanded disability status
scale rose from 1-0 to 7-0) was associated
with the greatest rise in enzyme. Increases in
serum 92kDa gelatinase were also noted out-
side of episodes of relapse.
To study whether such rises represent an

increase in subclinical disease activity, longi-
tudinal data on normal controls and follow
up studies correlating serum levels in
patients with MS with MRI data are in
progress.

PRIMARY ORTHOSTATIC TREMOR WITH
PROMINENT MUSCLE HYPERTROPHY

MG Hanna, K Mills, L Pazdera, J Newsom-
Davis. Radcliffe Infirmary, Oxford, UK and
Rychnov nad Kneznou, Czech Republic

Primary orthostatic tremor is an uncommon
movement disorder of unknown aetiology,
characterised by rapid tremor of the legs on
standing, and postural instability. Tremor is
relieved by walking, which usually appears
normal. Surface electromyography (EMG)
shows rhythmic activation of lower limb mus-
cles at 14-18 Hz. An atypical case is
reported.
A 33 year old Czechoslovakian woman

gave a six year history of pronounced postural
instability on standing and walking, and
prominent stiffness in her legs on exercise.
There was striking asymmetric hypertrophy
of lower limb musculature. She developed a
fine tremor of her legs soon after standing,
resulting in postural instability. Her gait was
slow, stiff, and unsteady. She had a fine pos-
tural tremor of her arms.

Metabolic muscle disease was excluded.
Creatine phosphokinase was persistently
raised. Needle EMG showed no spontaneous
activity. Surface EMG of her lower limb
muscles when she was standing showed the
rapid development of synchronised motor
unit discharge at a frequency of 17-5 Hz
which disappeared on sitting.

Primary orthostatic tremor has not previ-
ously been described in association with
marked muscle hypertrophy, significant pos-
tural instability while walking, muscle stiff-
ness, and raised creatine kinase. This
condition should be considered in cases of
unexplained muscle hypertrophy.

MONONEURITIS MULTIPLEX ASSOCIATED WITH
PRIMARY T CELL PROLIFERATION

WP Rakowicz, J Leslie, J Anderson, DJ Dick.
Norfolk and Norwich Health Care NHS
Trust and Addenbrooke's Hospital,
Cambridge, UK

Clinically evident peripheral nerve involve-
ment is a rare but recognised feature of lym-
phomas and may be the presenting symptom.
Occasionally this is due to infiltration of the
nerve by malignant cells. Few cases of direct
peripheral nerve infiltration by T cell lym-
phomas have been reported.
The current report describes the clinico-

pathological features of a 71 year old woman
who presented with multiple painful periph-
eral nerve palsies developing over the course

of a year. They started with a right foot drop
and progressed to bilateral asymmetric com-

mon peroneal nerve palsies, and a median
and ulnar neuropathy in the left hand.
General examination was normal.

Peripheral blood counts showed a persis-
tent lymphocytosis. Nerve conduction studies
were consistent with axonal loss in the clini-
cally affected nerves. Peripheral nerve biopsy
showed an extensive predominantly T cell
lymphocytic infiltrate. Bone marrow biopsy
showed a mild T cell lymphocytosis. Blood
and marrow surface markers were consistent
with primary T cell proliferation but a mono-

clonal population was not found. However, it
is likely to represent a low grade T cell non-

Hodgkin's lymphoma for which treatment
has been given.

THE INTENSIVE CARE TREATMENT OF

REFRACTORY STATUS EPILETIICUS

MC Walker, RS Howard, DH Miller, SJ
Smith, SD Shorvon, NP Hirsch. National
Hospital for Neurology and Neurosurgery,
London, UK

Status epilepticus refractory to first line ther-
apy is associated with a high morbidity and
mortality. The correct diagnosis and ade-
quate treatment of this condition require
EEG monitoring and anaesthetic facilities
available in specialist intensive care units. We
carried out a retrospective study of patients
admitted to a neurological intensive care unit
over a 34 month period with a diagnosis of
status epilepticus. We identified 26 patients
(15 men, 1 1 women) with a median age of 33
(17-73) years. On transfer, only 14 were in
status epilepticus; six were in drug induced

coma or were encephalopathic, and six had
pseudostatus epilepticus of whom four had
been intubated. The commonest treatments
before transfer were benzodiazepines,
chlormethiazole, and phenytoin; the loading
dose of phenytoin was inadequate in at least
seven out of 18 patients. All those in status
epilepticus on transfer had their seizures suc-
cessfully controlled; 10, however, required
general anaesthesia with thiopentone, propo-
fol, ketamine, or midazolam. Two died-one
had severe cerebrovascular disease and the
other had had a cardiac arrest before treat-
ment.

This study emphasises the role of specialist
neurological intensive care in the diagnosis
and treatment of refractory status epilepticus
and the importance of early referral.

A WEEK IN CASUALTY: A SURVEY OF ACCIDENT
AND EMERGENCY NEUROLOGY

J Craig, V Patterson, L Rocke, J Jamison.
Royal Victoria Hospital, Belfast, UK

There is very little information on what hap-
pens to people with neurological symptoms
who present to accident and emergency (A
and E) departments. We studied prospec-
tively all neurological attendances at the A
and E department of a busy teaching hospital
over a week. There was a total of 982 atten-
dances of which 75 (8%) had neurological
symptoms; of these headaches (63%), alter-
ation in consciousness (15%), and dizziness
(9%) were the commonest. Twenty seven
patients were admitted to hospital for a total
of 140 bed days. Only two of these were seen
by a neurologist before admission. Three had
potentially life threatening conditions (two
with blocked shunts and acute hydro-
cephalus, one with pneumococcal meningi-
tis). Twelve patients were admitted with the
label of a serious condition but had their
diagnosis altered as an inpatient to a non-
serious condition. Patients with neurological
symptoms who attend A and E departments
therefore impose a significant burden on a
hospital; the figures can be extrapolated to 19
500 A and E attendances per million popula-
tion per year with 100 hospital beds being
continually occupied by this patient group.
Few of these patients are seen by members of
neurological departments. It seems probable
that increasing the neurological input to these
patients in A and E departments and beyond
could result in fewer admissions and more
effective management. This hypothesis
should be tested in a controlled trial.
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