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CLINICAL NEUROLOGY IN 1987
R Langton-Hewer, Frenchay Hospital,
Bristol

The Services Subcommittee of the ABN has
recently completed a survey of Neurology
Services in the United Kingdom. The figures
given in this summary refer to England and
Wales. Figures for Scotland and Northern
Ireland are available. The following are the
main findings.
1. There are 171 neurologists in England and
Wales.
2. The number of neurologists varies from 1
Full-time Equivalent (FTE) per 180,000 per-
sons in N.E. Thames to I FTE per 660,000
persons in Mersey.
3. There are 201 Health Districts in England
and Wales. 87 (43%) have less than 3 consul-
tant sessions per week and of these, 40 have
less than 1 per week. 55 Health Districts
(27%) have 9 or more sessions per week.
4. If the principle of one neurologist per
Health District is to be implemented, there
will probably be a need for 80-90 new con-
sultant posts in clinical neurology.
5. Neurology is currently expanding at the
rate of 2.1 new posts per year.
6. There are 97 "head scanners" available to
NHS patients without charge, in England
and Wales. 77 (38%) of Health Districts
have a head scanner.
This study has shown major deficiencies in
the provision of neurological services in
England and Wales. Data are now available
to support the case for an expansion in the
number of neurologists and of head scan-
ners.

AUTOSOMAL RECESSIVE SEVERE PROXIMAL
MUSCULAR DYSTROPHY IN CHILDHOOD
D Gardner-Medwin, Newcastle General
Hospital, Newcastle

Since our publication of a national survey of
12 girls and two of their brothers with appar-
ently autosomal recessive muscular dys-
trophy, seven personal cases have been seen
in Newcastle. One girl is in both series. There
were three males and four females. The seg-
regation ratio was 017; consanguinity was
absent. The features distinguishing the ear-
lier series from Duchenne muscular dyst-
rophy contributed to ascertainment of the

new series, but seem to be confirmed as help-
ful: early toe-walking (6/7), a milder course
(able to walk at 12 years in 5/5), relatively
severe deltoid weakness (weaker than triceps
in 5/7), normal ECG (in all) and more focal
pattern of pathology (3/6; two others end-
stage, one non-focal). Features in common
with Duchenne muscular dystrophy were
age at onset, progressive course, proximal
selective muscle involvement, calf hyper-
trophy (5/7) and degree of elevation of
serum CK levels.

It is sometimes difficult to disth.iguish this
condition from Becker muscular dystrophy
in a boy or the manifesting Duchenne carrier
state in a girl. Together these three disorders
seem to account for virtually all adolescent
cases formerly labelled "limb-girdle dys-
trophy"-a term that is now obsolete.

MITOCHONDRIAL MYOPATHY IS ASSOCIATED
WITH DELETIONS OF MITOCHONDRIAL DNA IN
MUSCLE BUT NOT LEUKOCYTE IN SOME
PATIENTS
IJ Holt, AE Harding, JA Morgan-Hughes.
Institute of Neurology, London

In vitro studies ofmitochondrial metabolism
in patients with mitochondrial myopathy
(MM) have identified a variety of defects of
the respiratory chain particularly involving
complex I or complex III, in over 90% of
affected adults. Thirteen of the 67 or so sub-
units of the electron transport chain and
oxidative phosphorylation system are
encoded for by mitochondrial (mt) DNA.
This circular molecule is 16 5 kb in length
and is exclusively maternally inherited.
About 20% of cases of MM have similarly
affected relatives; maternal transmission to
offspring is ten times more common than
paternal transmission, and it has been sug-
gested thatMM may be caused by mutations
of mt DNA.
We have studied leukocyte mt DNA from

38 patients with MM and their relatives by
means of restriction endonuclease analysis.
No differences in cleavage patterns were
found between affected and unaffected indi-
viduals in any single maternal line, and
major deletions ofmt DNA in patients were
excluded. When muscle mt DNA was anal-
ysed in this way, six of 20 patients were
found to have an heterogeneous population
of muscle mt DNAs, some of which had
deletions of up to 5 kb in length.
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These observations demonstrate that
there is heteroplasmy for mt DNA in man
and that defects of mt DNA may cause
human disease. They also provide an expla-
nation for the partial deficiencies seen in
patients with defects of the respiratory
chain, and their variable expression in
different tissues.

SUBTHRESHOLD ELECTROMAGNETIC
STIMULATION OF THE BRAIN EVOKES CHANGES
OF EXCITABILITY IN THE MYOTATIC REFLEX
AT Barker, JA Eyre, BR Kenyon, THHG
Koh, S Miller. University ofNewcastle upon
Tyne, Newcastle and University of Sheffield,
Sheffield

The facilitation and depression of the myo-
tatic reflex in biceps brachii evoked by elec-
tromagnetic stimulation (EMS) of the brain
has been studied in nine normal adults. The
myotatic reflex was recorded as an increase
in the EMG following a vibratory stimulus
applied to the tendon of biceps brachii dur-
ing isometric contraction. EMS of the brain
was used to condition the myotatic reflex.
The intensity of the EMS was set below the
threshold for evoking a twitch in the con-
tracting biceps. Averages were computed of
20 responses to each of three stimulus para-
digms; vibration alone, EMS alone, and
vibration conditioned at different time inter-
vals by EMS, in an interleaved sequence.
When EMS followed the onset of

vibration by 6 ms, the myotatic reflex was
facilitated by up to 250% (mean 205%). In
contrast, when EMS was coincident with the
onset of vibration, the myotatic reflex was
depressed to 20% (mean 45%) of its' uncon-
ditioned magnitude.
The modulation of the myotatic reflex by

EMS, subthreshold for evoking motor
action potentials, and the dependence of
facilitation and depression on the timing of
conditioning suggest that the cerebral cortex
exerts powerful and precise control of spinal
reflexes. These methods provide a non-
invasive means for studying the patho-
physiology of spasticity.

SEIZURE RECURRENCE AFTER AN INITIAL
SEIZURE IN ADULT LIFE: THE PREDICTIVE
VALUE OF CT SCANNING AND EEG
A Hopkins, C Clarke, A Garman.
St Bartholomew's Hospital, London
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Four hundred and eight patients over the
age of 16 were accepted into this study after
their initial seizure, referred by 23 neu-
rologists in the UK. Clinical information
was collected on a standard pro forma, and
attempts made to fulfil a standard
investigative protocol. A CT scan was
obtained in 91% and an EEG in 92% of
subjects. All patients have been followed for
at least one year, and some for more than 3
years.
More than 40% of patients have already

had a further seizure. The risk of recurrence
was highest in the initial weeks after a sei-
zure. CT scans revealed tumours in 13/408
(3 2%). A further two subjects developed
tumours during follow-up, the first scan hav-
ing been normal. The risk of seizure recur-
rence was higher in those with tumours, but
no other CT scan abnormality predicted
recurrence. Those with abnormal EEGs,
whatever the type of abnormality, did not
have a greater risk of recurrence. Hae-
matological and biochemical 'screening'
tests were of no value.
The risk of seizure recurrence was highest

if the initial seizure occurred between mid-
night and 0800 hours.

THE WITHDRAWAL OF NON-SEDATIVE
ANTIEPILEPTIC DRUGS IN PATIENTS WITH
ACTIVE EPILEPSY
JS Duncan, SD Shorvon. Institute of Neu-
rology, London

Whilst the effects of barbiturate or benzo-
diazepine withdrawal in epilepsy are well
known, there has been little study of the
withdrawal of the non-sedative anti-
convulsant drugs. The optimum rates of
withdrawal have not been established, and
the characteristics of seizures or other symp-
toms associated with withdrawal are
unknown. We report here on the clinical
findings of a prospective, double blind,
placebo controlled study of the withdrawal
of either phenytoin, carbamazepine or
valproate. 95 patients with active epilepsy on
multiple drug therapy were included,
in whom drug withdrawal was part of
rationalisation of therapy. Patients were
randomised to either fast or slow reduction,
and the occurrence and timing of seizures
and of other withdrawal symptoms moni-
tored. A significant worsening of seizure
control occurred on the withdrawal of car-
bamazepine at both the fast and slow rates.
In contrast, there were no overall changes in
seizure number on the withdrawal of
phenytoin and valproate, at either the fast or
slow rates of withdrawal. There were no
changes in seizure type on withdrawal ofany
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of the three drugs, and no other withdrawal
symptoms were observed.

DEMENTIA OF FRONTAL LOBE TYPE
D Neary, P Goulding, JS Snowden, B
Northen, HJ Testa. Manchester Royal
Infirmary, Manchester

Frontal lobe type dementia is an important
sub-group of primary degenerative demen-
tia, which, while pathologically distinct from
Alzheimer's disease, is frequently mistaken
clinically for that disease. The clinical fea-
tures are described of a group of patients
with progressive degenerative dementia, in
whom imaging by single photon emission
tomography had demonstrated a selective
impairment of function of the anterior cere-
bral hemispheres. In a minority of patients
the absence of Alzheimer histopathology
had been confirmed by cerebral biopsy.

In all patients breakdown in social con-
duct, apathy and loss of initiative were
prominent presenting symptoms. Inatten-
tion, impulsivity and failure to check
responses characterised mental test per-
formance. Speech was sometimes anomic.
However, perceptuo-spatial defects were
consistently absent. Striking abnormalities
were noted in performance on tests sensitive
to frontal lobe function. The qualitative pat-
tern of disability differed from that of
Alzheimer patients, despite comparable
dementia severity, as measured by a stan-
dard test of intelligence.

It is concluded that psychological fea-
tures, combined with information regarding
neurological signs, electroencephalography
and family history, can effectively dis-
tinguish frontal lobe type dementia from the
more common condition of Alzheimer's dis-
ease.

ALTERATIONS IN IRON CONTENT IN
PARKINSONIAN BRAIN
P Jenner, D Dexter, FR Wells, A Lees,
CD Marsden. Institute of Psychiatry,
London

Recent studies using magnetic resonance
imaging (MRI) in Parkinsons's disease have
been interpreted to indicate an increase in
iron content in the substantia nigra and
putamen. Iron catalyses free radical prod-
uction and lipid peroxidation which may
result in cell death. So, an increase in free
iron content might contribute to neuronal
loss in Parkinson's disease. In order to estab-
lish whether altered iron content occurs in
Parkinson's disease we have measured total
levels of iron in six regions of Parkinsonian
and control brains.

Tissue was obtained from patients with
Parkinson's disease (mean age 75 7 years SD
1 6) and from control patients (mean age
724 years SD 1 4) dying without neuro-

logical disease. Average time between death
and removal of brain tissue was 18 3 SD 2-4
h for Parkinsonian patients and 16 2 SD 2 0
h for control patients. Total iron levels were
measured by inductively coupled plasma
spectroscopy.

Iron was detectable in all six regions with
the globus pallidus having the highest con-
tent. In the substantia nigra from patients
with Parkinson's disease there was a 35%
increase in iron content when compared with
control patients. A small increase was also
found in iron content of cortex (Brodmann
area 10) in Parkinson's disease. In contrast,
the globus pallidus from patients with Par-
kinson's disease showed a 29% reduction in
iron content when compared with control
tissue. No differences in iron content were
found when Parkinsonian caudate, putamen
and cerebellum were compared with control
tissue.
We conclude that there is a large increase

in the total iron content of the Parkinsonian
substantia nigra which may contribute to the
increased basal levels of lipid peroxidation
which occur in this brain region in Parkin-
son's disease.

NON-INVASIVE ULTRASOUND TECHNIQUES TO
ASSESS EXTRACRANIAL ARTERIAL DISEASE IN
PATIENTS WITH TIA AND ISCHAEMIC STROKE
PRD Humphrey, PAG Sandercock, LG
Brock. Walton Hospital, Liverpool.

Non-invasive vascular investigation is
becoming increasingly used in the assess-
ment of extracranial arterial disease. We
have assessed the value of combined
Doppler flow studies and Duplex imaging of
anatomical lesions in the internal carotid
artery in a consecutive series of 100 patients
with TIA and ischaemic stroke, using cere-
bral angiography as the gold standard in all
cases.
To minimise the effects of interobserver

variation of angiogram interpretation, all
films were reported independently, 'blind' to
the results of ultrasound by three different
radiologists.
Duplex imaging is a useful technique

when combined with Doppler flow studies in
assessing the severity of stenosis. Imaging
alone may underestimate stenosis > 70% or
heavily calcified lesions, but may be superior
to angiography in mild disease.
Non-invasive techniques are of use in:
(a) excluding disease in patients with a low
prior probability of disease
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(b) guid* the decision in all cases where
angiography is being considered.
(c) providing diagnostic information in
patients unfit for angiography.

LONE BILATERAL BLINDNESS-A TRANSIENT
ISCHAEMIC ATTACK
M Dennis, CP Warlow. University
Department of Clinical Neurology, Oxford

Although many neurologists consider sud-
den and transient bilateral blindness is
caused by vertebrobasilar ischaemia, the
available evidence suggests that it may be a

variant of migraine with a benign prognosis.
Of 512 patients referred to the Oxfordshire
Community Stroke Project between 1981
and 1986 with possible transient ischaemic
attacks (TIAs), there were 14 (mean age 67
years) who described brief (less than 2 hours)
episodes of bilateral blindness with no

change in consciousness or any brain stem
symptoms. During a mean follow-up period
of 2-3 years five of the 14 patients had a
stroke; three of these were probably in the
vertebrobasilar distribution. From the
known age/sex specific stroke incidence for
our population, and from the length of
follow-up one would have expected only
0 31 strokes to have occurred in this group.
The observed/expected ratio was 16 (95%
confidence interval 6-8 to 37 7), the proba-
bility of five strokes occurring in this group
by chance was less than 0-0001. If one

assumes about a 6% annual risk of stroke in
TIA patients, one would expect two strokes
to occur in 14 patients with TIAs, followed
for 2-3 years. We conclude, therefore, that
the risk of stroke in middle aged and elderly
patients presenting with lone bilateral blind-
ness is at least equal to that of patients with
other types of TIA, and that even if these
symptoms do not represent a TIA at least
they do indicate a high risk of stroke.

POOR VISUAL DIRECTION SENSE IN DYSLEXIC
CHILDREN
P Riddell, S Fowler, JF Stein. Royal Berks
.Hospital, Reading and University Labora-
tory of Physiology, Oxford.

Many children who have difficulty learning
to read complain that words and letters seem
to move around and change their order
uncontrollably. We have developed the
hypothesis that such children (up to two-
thirds of all dyslexics) have unstable and
inaccurate visual direction sense, and that
this is a result of disordered control of ver-

gence eye movements. Here we present fur-
ther evidence in support of our hypothesis.
We have tested the accuracy of vergence con-

trol and the precision with which a small
visual target could be located by 80 children
who were referred for reading difficulties; we
have compared these with an equal number
of younger normal readers. Children who
had poor control ofvergence eye movements
demonstrated significantly impaired ability
to locate small targets accurately, compared
with the normal controls. The right posterior
parietal cortex plays an important part in
visuospatial orientation; hence we have spec-
ulated that a mild disorder of this region of
the brain may underlie the visual problems
of dyslexic children. We found that although
the number of localisation errors made by
the normal and disabled children was similar
in the right half of the visual field, the latter
made their great excess of errors mainly in
the left hemifield. Thus, whilst the phonemic
errors which many dyslexics also make may
be a consequence of left hemisphere dys-
function, their visual problems may result
from disordered processing in the right
hemisphere.

DOUBLE-MASKED TRIAL OF AZATHIOPRINE IN
MULTIPLE SCLEROSIS
British and Dutch Multiple Sclerosis Aza-
thioprine Trial Group. Guy's Hospital, Lon-
don

From April 1983 until October 1984, 354
patients with multiple sclerosis were

recruited into a trial of azathioprine (2 5
mg/kg) versus placebo in 19 centres in the
UK and Netherlands. Patients had to be
between 15 and 50 years, ambulant and free
of relapses for one month at the time of
entry. They were subdivided into three
groups; clinically definite, laboratory sup-
ported definite and currently progressive.
Treatment with azathioprine or placebo was
chosen according to a randomisation scheme
and administered by a "non-masked" physi-
cian. Assessment forms were completed
every 3 months by a "masked" assessor
including the Kurtzke functional and dis-
ability scales, a ten-point ambulation index
and number of relapses. The results were
monitored by an impartial audit committee
after 1, 2 and 3 years in case a difference
between the groups emerged with a

significance ofp < 0-01. Data collection was
completed in October 1987. A preliminary
analysis of the near final data has not
revealed significant differences in change in
the Kurtzke disability scale or ambulation
index between the azathioprine and placebo
groups.
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T CELL PHENOTYPE AND FUNCTION IN
MULTIPLE SCLEROSIS
PJ Hughes, DAS Compston. University of
Wales College of Medicine, Cardiff.

The application of methods for enumerating
subpopulations ofcirculating T lymphocytes
has strengthened the evidence from cell
mediated studies for a defect in T supressor
function in MS patients. It is therefore
important to establish whether or not the
subpopulations defined by phenotypic and
functional studies are identical. IgG syn-
thesis by peripheral blood mononuclear cells
stimulated in a two-stage concanavalin A-
pokeweed mitogen assay, which tests T sup-
pressor function, has been evaluated in 78
individuals, from informative groups of MS
patients and controls; phenotypic and func-
tional observations were compared in 40
participants. T suppressor function was
impaired in chronic progressive MS patients
compared with all controls, whereas CD8
cell numbers were reduced in MS patients
and in cohabiting relatives, as previously
reported, but not other unaffected par-
ticipants. There was no correlation between
the two types of abnormality in individuals
irrespective of clinical status. These results
suggest that changes in CD8 cells depend on
unidentified circulating factors in MS
patients, whereas the mitogen studies dem-
onstrate resting states of activation and the
potential for further response. T cell pheno-
type and function may alter simultaneously
but independently with those factors which
determine the balance of events underlying
periods of disease activity in MS.

SERIAL GADOLINIUM ENHANCED MRI IN
MULTIPLE SCLEROSIS
DH Miller, P Rudge, WI McDonald. Insti-
tute of Neurology, London.

Abnormal leakage of fluorescein from reti-
nal vessels has been demonstrated in patients
with optic neuritis, and is associated with a
high risk for the development of multiple
sclerosis (MS). That the vascular abnormal-
ities occur at a distance from myelinated
nerve fibres indicates that they are indepen-
dent of the presence of myelin breakdown
products, and raises the question whether
they are an early event in the development of
new lesions. We have used gadolinium
DTPA (Gd) enhanced MRI to assess the
blood brain barrier in MS lesions. Nine
patients were scanned before and after
administration of Gd (Schering AG), and
rescanned 3-5 weeks later. Fifty four
enhancing lesions were seen on the first scan.
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At follow-up, 42 were no longer enhancing
while 12 showed persisting, but often dimin-
ished enhancement. Twelve new lesions
appeared in the follow-up scans and all dis-
played enhancement. T2 values were higher
in non-enhancing lesions (p < 0 05) and the
T1/T2 ratio was significantly higher in
enhancing lesions (p < 0 05).

Blood brain barrier impairment is found
consistently in new lesions, occasionally in
older ones, and is usually transient (weeks).
The cause of the relaxation time differences
is uncertain. One possibility is that they
reflect acute protein-rich vasogenic oedema
in enhancing lesions. Gd is a sensitive
marker of disease activity and may be useful
in monitoring therapeutic trials in MS.

SPINAL CORD DAMAGE IN ACTIVE DIVERS
AC Palmer, IM Calder, JT Hughes. School
of Veterinary Medicine, University of Cam-
bridge

Spinal cords from necropsies on eight pro-
fessional and three amateur divers were
examined for evidence of damage acquired
before the incident of their accidental death.
All were males; nine were aged between 22
and 30 years, two were aged 36 and 37. Of
the three amateurs none had dived deeper
than 140 feet. The greatest depth reached
was 360 feet in one saturation dive.

In addition to paraffin sections with hae-
matoxylin and eosin, and luxol blue/cresyl
violet, Marchi preparations were made on
transverse tissue blocks from all cases. Wide-
spread and severe degeneration was present
in three cases and was seen particularly in the
white matter of the posterior, lateral, and
anterior columns. In the posterior columns
the pattern of degeneration suggested dam-
age to posterior nerve roots also seen
directly. The three divers with these serious
changes were all professional, aged 29, 29,
and 30 years, and alternative explanations
for this spinal cord damage are most
unlikely. Changes of only minor significance
were seen in the remaining cases.
Our findings indicate that some active

professional divers have serious damage to
their spinal cords.

QUANTIFICATION OF NOCICEPTIVE C FIBRE
FUNCTION IN DIABETIC NEUROPATHY
N Parkhouse, PM Le Quesne. Middlesex
Hospital Medical School and MRC Toxi-
cology Unit, London.

A technique has been developed for studying
nociceptive C fibre function by measuring
axon reflex vasodilatation, induced by elec-
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Age Resting flux Flare Direct vasodil
n (SD) (m V) (m V) (m V)

Controls 80 47 2 (11-4) 3-2 (1.7) 11-5 (3 4) 15-7 (4-0)
Longstanding diabetics 14 46 9 (12-2) 4-3 (3 0) 12-5 (5 6) 15-0 (4-9)
Neuropathy 9 49-1 (12 2) 3-2 (3 1) 5-8 (3-3)t 11 8 (4-9)*
Plantar ulcers 11 52-5 (8-1) 2-9 (2 2) 4-7 (2 8)t 15 3 (5-4)
Charcot arthropathy 8 49 5 (13 5) 2-8 (1 7) 3 0 (1l6)t 14 2 (4-5)

t-p < 0001.
*-p < 0-01. (Students t test).

trophoresis of acetylcholine, with a laser
Doppler flowmeter. The size of the response
on the sole of the foot of control subjects
decreases with age, particularly in males.

Non-neurogenic vasodilatation in
response to a firm stroke, was also measured,
since the capacity to dilate might be reduced
in diabetics with microangiopathy.
The above results emphasise that in

diabetics with neuropathic foot lesions, noci-
ceptive C fibre function is defective, thus
diminishing both protective components of
the system, pain and the neurogenic
inflammatory response to injury.

AXONAL CYTOSKELETAL ABNORMALITIES IN
GIANT AXONAL NEUROPATHY (GAN)
M Donaghy, EM Brett, RHM King, PK
Thomas. Royal Free Hospital School of
Medicine and Hospital for Sick Children,
London.

We have studied sural nerve morphology in
a child with giant axonal neuropathy
(GAN), tightly curled hair and consan-
guinous parents. The focal axonal enlarge-
ments are usually considered to contain
accumulations of normal neurofilaments.
Myelinated nerve fibre density was
6100/mm2 at age 8 and 16 months later
had fallen to 4200/mm2 (normal
9400-11440/mm2). Electron microscopy
revealed an absence of the 20-60 nm side
arms that normally protrude from
neurofilaments and separate them from one
another and microtubules. Adjacent
neurofilaments were separated by a distance
of at least 24 nm in controls; in GAN the
separation was generally less than 24 nm and
was often only 12 nm, the width of the indi-
vidual filaments. Minimum neurofilament
diameters in control axons were 10-1 + 1 2
nm compared with 12 5 + 1-2 nm in GAN
axons. GAN axons immunostained posi-
tively with monoclonal antibodies specific
for the polypeptide subunit which forms the
neurofilament side arms. These findings sug-
gest that in GAN the neurofilament side arm
protein, although present, does not protrude

normally to separate neurofilaments and
may instead lie flattened along the filament.
We propose that an inherited defect of post-
translational modification of intermediate
filament structure may underlie GAN.

THE EFFECT OF CHORDA TYMPANI SECTION ON
SALIVARY FLOW AND TASTE
R Grant, S Miller, JD Simpson, PJ Lamey,
I Bone. Institute of Neurological Sciences,
University Department of Oral Medicine
and Pathology, and MRC Institute of Hear-
ing Research, Glasgow.

Chorda tympani section has been advocated
for the treatment of sialorrhoea in neu-
rological conditions such as motor neuron
disease. We measured stimulated salivary
flow rates and taste detection thresholds in
patients with unilateral chorda tympani sec-
tion in order to assess the effectiveness and
consequences of such an operation.
Twenty patients with unilateral ear dis-

ease who had operatively proven chorda
tympani section were studied. Taste
detection thresholds on each side of the
tongue were measured using a standardised
electrogustometer and stimulated salivary
flow rates were measured after cannulation
of the submandibular ducts and after
applying suction sealed cups over the paro-
tid ducts.

All patients had electrogustometric taste
detection thresholds several times greater
than the upper limit of the normal range on
the sectioned side. Stimulated salivary flow
from the parotid ducts were greater than,
those from the submandibular ducts. Sub-
mandibular salivary flow rates on the sec-
tioned side were often only slightly less than
those on the unaffected side and in some
cases they were greater.
Chorda tympani section inevitably results

in loss of taste on the anterior i of the tongue
and may not produce a significant reduction
in salivary flow in many patients. As oper-
ations on already debilitated patients may be
hazardous, alternative methods of treatment
such as salivary gland irradiation should be
considered.
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THE PLACE OF MICRONEUROGRAPHY IN
NEUROLOGICAL PRACTICE
W Schady. Manchester Royal Infirmary,
Manchester.

Microneurography is a recently introduced
technique which permits recording from
individual afferent nerve fibres in alert
human subjects. A tungsten microelectrode
is inserted percutaneously into a peripheral
nerve at an accessible site and is manually
positioned so that single fibre potentials are

recordable. The same electrode may be used
for selective electrical stimulation of nerve
fibres (intraneural microstimulation). With
these techniques it has been possible to clas-
sify mechanoreceptive afferent fibres into
several subgroups and to study the sensa-

tions evoked by their activation. Single noci-
ceptive units, muscle afferents and
sympathetic activity can be similarly studied.

Despite its invasive nature, micro-
neurography has not resulted in any serious
sequelae. Its main limitations are that it is
technically difficult, time-consuming and
heavily dependent on patient cooperation.
When successful, however, it provides a

wealth of information not available by any
other means. Through recording and selec-
tive stimulation of nociceptive units it has
been possible to identify mechanisms of
referred pain and paraesthesiae, and to eval-
uate the analgesic effects of vibration, cool-
ing and drugs. Mechanoreceptive unit
function in diabetic neuropathy and in trau-
matic nerve injury are currently being stud-
ied. Though unlikely ever to become a

routine diagnostic tool, microneurography
is invaluable in unravelling somatosensory
mechanisms in health and in disease.

HISTOCOMPATIBILITY LEUCOCYTE ANTIGEN
TYPES IN MULTIPLE SCLEROSIS PATIENTS
PARTICIPATING IN A MULTICENTRE TRIAL OF
AZATHIOPRINE IN THE UK
British and Dutch Multiple Sclerosis Aza-
thioprine Trial Group. Guy's Hospital, Lon-
don.

'The establishment association between
patients with multiple sclerosis (MS) and
HLA-DR2 is thought to indicate a genetic
influence on susceptibility to the disease at or
near the DR locus on the 6th chromosome.
In our current multicentre trial of aza-

thioprine treatment we have studied the
HLA types of 283 patients with MS from the
UK. The distribution ofHLA antigens over-
all confirms a preponderance of HLA-B7
(44-9% vs 27-3% in controls; p < 0-0001)
and HLA-DR2 in patients (58-3% vs 30 6%;
p < 0-0001). Subgrouping patients by age at

onset (above or below 35 years), clinical
course (remittent and progressive disease)
and disease severity (benign and severe dis-
ease) revealed no signficant differences in the
distribution of HLA antigens. A large num-
ber of associations between MS and the
HLA system have been proposed mostly on
the basis of small studies. The results from
our larger series of patients, while
confirming the overall association between
HLA-DR2 and disease susceptibility, have
provided no evidence for the direct influence
of HLA genes on clinical parameters within
the disease.

CSF GRADIENTS FOR AMINO ACID
NEUROTRANSMI1TERS
P Crawford, D Chadwick. Walton Hospital,
Liverpool.

Amino acids have an important role as CNS
neurotransmitters in health and disease.
Opportunities to study neurotransmitter
function in man are limited, but the devel-
opment of amino acids has led to their mea-
surement in lumbar CSF in a variety of
neurological disorders. However, inter-
pretation of results is difficult due to lack of
knowledge about the relative contribution of
spinal cord and cerebrum to amino acid con-
centrations in the lumbar sac and the effects
of biological variables such as age and sex.
Amino acid concentrations were mea-

sured in CSF samples obtained from lumbar
puncture (57 patients), cervical puncture (16
patients), ventricular taps (5 patients) and
from below a spinal block (6 patients). There
were significant differences in lumbar CSF
amino acid concentrations related to age and
sex. Therefore such factors need to be con-

sidered in future clinical studies. There is a

rostrocaudal gradient for GABA (p <

0025) and taurine (p < 005), suggesting
they originate centrally, and caudorostral
for glycine (p < 0.025) alanine (p < 0 005)
and asparagine (p < 0 001) suggesting a spi-
nal origin in the CSF and therefore any alter-
ations in the latter amino acids cannot easily
be extrapolated to cerebral disturbances,

ARE THERE ANY LONG TERM CNS SEQUELAE
OF PROPHYLACTIC INTRATHECAL
METHOTREXATE AND CRANIAL IRRADIATION
IN PATIENTS WITH LEUKAEMIA?
CR Green, GA Jamal, PF Prior, J Gawler, J
Tucker, TA Lister. St Bartholomew's Hospi-
tal, London.

Twenty-four patients, aged between 22-77
years, with acute lymphoblastic leukaemia
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(17) or high grade non-Hodgkins lymphoma
(7) were assessed using a multidisciplinary
approach including structured neurological
examination, EEG and BAEP, CT and MRI
brain scans and standardised psychometric
tests. These were performed at a mean of 9 5
SD 2 years after CNS prophylaxis with
intrathecal methotrexate and cranial irra-
diation.

Detailed neurological examination was
entirely normal in 12 patients, 4 exhibited
trivial signs (extensor responses or absent
ankle jerks) which might have been a sequel
to treatment but which were not symptom-
atic. Deafness, probably a consequence of
treatment, was apparent in one case but the
remaining 2 patients with neurological signs
were disabled by the effects of their disease
rather than therapy.
A visual rating scale (0-30) was applied to

the EEGs by two independent observers.
Visual ratings, power spectral values from
Fourier analysis and BAEP measures were
compared with those from normal subjects.
Significant but minor dysfunction was
observed in the neurophysiological measures
and minor abnormalities were evident on
psychometry and CT scans in a minority of
the patients.
We conclude that there is little evidence of

major CNS sequelae to the prophylactic use
of cranial irradiation and intrathecal metho-
trexate in adults.

AN INVESTIGATION INTO THE EFFECTS OF A CASE
MANAGER ON OUTCOME AFTER SEVERE HEAD
INJURY
R Greenwood, J Morris, T McMillan, L
Murphy, N Brooks, G Dunn. St Bar-
tholomew's Hospital and Institute of
Psychiatry, London.

The long-term effects of severe head injury,
comprising physical, cognitive, behavioural
and affective disability, are now well docu-
mented, as is the dearth of rehabilitation that
these patients receive. We suggest that co-
ordination of the network of existing reha-
bilitation services would be a cost-effective
method of improving final placement and
psychological and vocational outcome in the
patient, and psychiatric and social morbidity
in the family.
To test this hypothesis, outcome in about

100 severely head-injured patients (PTA 48
hours) whose rehabilitation is co-ordinated
by a Case Manager will be compared with
that in a control group of patients who do
not receive case management.

During the first pilot year (of 3 years), a
clinical psychologist will evaluate current
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practices and service delivery in 11 hospitals
and Districts feeding St Bartholomew's and
the Royal Free Hospitals. During years 2
and 3, three of these hospitals and Districts
will receive help from the Case Manager
whilst three similar hospitals and Districts,
the control arm, will not. Outcome in
patients and families and changes in carers'
practice in all six Districts will be measured
to evaluate the effectiveness of the Case
Manager's post.
An evaluation of case management in

other forms of "catastrophic" neurological
illness should be considered.

UK AND US PERSPECTIVES ON NEUROLOGICAL
PRACTICE
A Hopkins, M Menken, G DeFriese. St Bar-
tholomew's Hospital, London, Robert
Wood Johnson School of Medicine, New
Jersey and Health Services Research Center,
Chapel Hill, North Carolina.

Twenty-six UK neurologists met at the
Royal College of Physicians in December
1985, and developed some themes about
their clinical practice.

A. Norms of care
Participants suggested the duration and
number of initial neurological consultations
necesary for certain common illnesses such
as Parkinson's disease. Their responses were
contrasted with the norms of care suggested
by the US "Delphi" panel of neurologists.

B. Strategies of clinical management
Participants read a number of vignettes
approximating to real-life clinical situations.
Their management strategies for these
vignettes were contrasted with those of 28
senior neurological residents from Boston.

C. Log diaries
Thirteen UK neurologists recorded every
patient encounter for one week.

D. Referrals from general practice
Neurological referrals arising from more
than 300,000 UK general practice consul-
tations were presented. (Data retrieved from
3rd National Morbidity Study).

DEPRESSED PERIPHERAL BLOOD T LYMPHOCYTE
COUNTS INDICATE A POORER PROGNOSIS IN
MULTIPLE SCLEROSIS: A FOUR YEAR
FOLLOW-UP STUDY
M Hutchinson, A Thompson, J Brazil, C
Feighery, EA Martin. St Vincent's Hospital,
St James's Hospital and Trinity College,
Dublin.

Proceedings of the Association of British Neurologists

Twenty-seven patients with clinically
definite multiple sclerosis (MS) have been
followed since 1983. At the start of the study
peripheral blood T lymphocyte counts were
examined at six-weekly intervals over a one

year period. The following monoclonal anti-
bodies were used: Leu 4 (total T cells), Leu
3a (helper subset), Leu 2a, OKT8 and OKT5
(suppressor subset). Eleven control subjects
were similarly examined over a one year

period.
No consistent relationship between clini-

cal relapse and changes in T lymphocytes
was noted. However, at the end of the first
year of study persistently low T cell counts
including both the helper and suppressor
subsets were associated with the develop-
ment of increased disability.
Over the next three years one clinician

(blinded to the results of the T cell counts)
followed the 27 patients. Eleven patients
deteriorated with increased disability (two of
whom have died) and 16 patients remaine-d
well with minimal disability. Re-
examination of the serial T cell counts
obtained in the first year of study indicated
that persistently low total T lymphocyte and
suppressor subset counts were significantly
associated with the development of
increased disability (p < 0 01). Changes in
the helper subsets were not associated with
clinical outcome.
We conclude that persistent low total and

suppressor subset T lymphocyte counts in
the peripheral blood may have prognostic
value in the assessment of patients with MS.

NON-CONVULSIVE STATUS EPILEPTICUS AS A

CAUSE OF ACUTE CONFUSIONAL STATE IN THE

60-OVER AGE GROUP
GA Jamal, CJ Fowler, K Leslie, PF Prior, J
Gawler. St Bartholomew's Hospital, Lon-
don.

Eight patients, aged between 59 to 80 years,
with non-convulsive status epilepticus are
described. They presented with acute con-

fusion, lack of spontaneous speech and
impairment of higher functions; some had
minor motor features (restlessness or facial
twitching). Their EEG showed generalised
(5 patients) or lateralised (3 patients)
paroxysmal discharges. The patients
improved clinically and the EEG phenom-
ena disappeared shortly after an injection of
intravenous diazepam during the EEG
recording (in 5 patients) or several days
following oral anticonvulsant medication.
Subsquent clinical and EEG follow-up
confirmed a favourable response to anti-
convulsants in all the patients.
We emphasise that this under-recognised

entity should be considered in patients
presenting with unexplained clouding of
consciousness especially in the 60-over age
group. The condition is easily treatable.
EEG plays a major role in its diagnosis and
in monitoring the response to treatment.

NEUROPHYSIOLOGICAL ABNORMALITIES IN
SYSTEMIC LUPUS ERYTHEMATOSUS: THE
RELATIONSHIP TO CLINICAL COURSE
J McNicholl, D Glynn, M Hutchinson, B
Bresnihan. St Vincent's and Adelaide Hospi-
tals, Dublin.

Visual and brain-stem auditory evoked
responses (VERs and BAERs) and periph-
eral nerve conduction (PNC) were studied in
22 patients with systemic lupus ery-
thematosus (SLE). Abnormalities were
found in 16 patients but no correlation was
noted between individual neurophysio-
logical disorders and specific neurological
symptoms due to SLE. All four patients with
active vasculitis and seven with lymphopenia
had a neurophysiological abnormality.
Twelve of the 22 patients were re-

examined two years later and six of these
showed deterioration in BAERs or PNC
studies. When compared with clinical crite-
ria, neurophysiological deterioration cor-
related with evidence of clinical
deterioration, lymphopenia and the require-
ments for steroid and immunosuppressive
therapy. Deterioration was not associated
with duration of disease, lupus anti-
coagulant, ANA tire or DNA binding.

Neurophysiological studies are of value in
the evaluation of SLE and may have prog-
nostic value in this disease.

THE POTENTIAL FOR GENETIC PREDICTION IN
HUNTINGTON'S DISEASE: A STUDY OF FAMILY
STRUCTURE IN A CLINIC-BASED POPULATION
VP Misra, AE Harding, M Baraitser. Insti-
tute of Neurology, London

The identification of a genetic marker (G8)
linked to the Huntington's disease (HD)'
locus on the short arm of chromosome 4
potentially allows preclinical and prenatal
identification of gene carriers. As the marker
is linked to the HD locus, rather than
detecting the disease mutation itself, its use
in clinical practice in the UK is limited by the
small size of HD families. In a population-
based study in South Wales it was estimated
that only about 10% of adults at risk
through having an affected parent, had at
least one surviving grandparent, the min-
imum requirement for genetic prediction.
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However, there were surviving grandparents
in 91% of pregnancies at risk, allowing use

of the marker in a prenatal "exclusion test".
We have analysed the pedigree structure

of 120 adults at risk of developing HD, who
attended the genetic clinic at the National
Hospital, Queen Square. In these families,
35% of adults at risk had at least one sur-

viving grandparent and would therefore be
potentially suitable for preclinical testing.
Prenatal exclusion testing could be per-

formed in 90% of future high risk preg-
nancies in these kindreds. The
socioeconomic burden of HD is consid-
erable; reducing the incidence of the disease
by 10% would theoretically pay for the lab-
oratory and counselling services needed to
screen the population at risk.

IMPROVING THE VALIDITY OF SERIAL VISUAL

EVOKED POTENTIALS
RC Pottinger. St Bartholomew's Hospital,
London.

Patients in whom serial full-field and half-
field visual evoked potentials are under-
taken, to monitor the course of a disease or
its treatment, may not maintain the same
level of vigilance or fixation on the
checkerboard stimulus on each occasion.
This can lead to alterations in the responses
which can mimic clinical changes, and thus
make conclusions unreliable.
A series of studies in normal subjects have

been undertaken to study the effect of
changes in vigilance and identify the effect of
fixation, inattention and overt drowsiness.
By detailed analysis of the visual evoked

potential and polygraphic recording of
EEG, ECG, eye movement and ERG, a

system has been developed which would
enable serial potentials to be compared only
when it is biologically valid to do so.

MULTIPLE SCLEROSIS AND VITAMIN B12
METABOLISM. A NEW CLUE?
EH Reynolds, J Linnell. King's College Hos-
pital and Westminster Chldren's Hospital,
London.

We report three patients with multiple
sclerosis (MS) and unusual disorders of vita-
min B12 metabolism. Two were males with
onset of neurological symptoms at age 35
and 39 respectively; a female presented at
age 48. The evidence for MS in all three
was convincing with clinical, electro-
physiological and radiological evidence for
multiple lesions, with a relapsing and remit-
ting course. Two had oligoclonal bands in
the CSF. The associated disorder of vitamin
B12 metabolism exhibited unusual features.
The older male patient had earlier presented
with 'juvenile pernicious anaemia' at the age

of 27. Despite vitamin B12 therapy he had
evidence for intracellular B12 deficiency and
macrocytosis in association with his multiple
sclerosis. The other 2 were also found to be
macrocytic and biochemically B12 deficient
in association with the neurological disor-
der. The cause of the vitamin B12 deficiency
is not clear and a vitamin B12 binding prob-
lem is suspected.

In the 1950s and 1960s studies of vitamin
B12 metabolism in MS produced equivocal
results and interest died. Together with new

knowledge of vitamin B12 metabolism and
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more sophisticated techniques of assessment
these three cases suggest that interest in the
subject should be rekindled.

THE INCIDENCE OF SMALL FIBRE NEUROPATHY
IN PATIENTS WITH PAINFUL BURNING FEET
SJM Smith, CF Fowler, Z Ali. The National
Hospital for Nervous Diseases, London.

Pain and burning are symptoms that are
thought to indicate a small fibre neuropathy
(SFN). We have investigated small fibre
function by temperature threshold testing
(TTT) in 30 patients (6 male, 24 female; age
21-81 years) with burning and/or painful
feet to assess the incidence ofSFN as a cause
for these symptoms.

All 30 patients had standard nerve con-
duction studies (NCT) and EMG; a propor-
tion had SEPs and nerve biopsy in addition.

Eleven patients (3 male, 8 female; mean
age 57 years) had abnormal T1T, suggesting
a SFN, confirmed by biopsy in 4 patients. A
likely cause of the SFN (diabetes, alcohol,
drugs) was identified in 7 of these patients.
In the 19 patients (3 male, 16 female; mean
age 54 years) who had normal TTT and
NCT, the average duration of the symptoms
appeared longer than in patients with abnor-
mal TTT. There was otherwise no obvious
difference in symptomatology between the 2
groups.
The origin of these disabling symptoms in

the group with no identifiable cause and no
evidence of a small or large fibre neuropathy
on investigation is uncertain, but a possi-
bility on theoretical grounds is a disorder of
pain sensory receptors.
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