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Star Reviewer 2002

Congratulations to Mark Manford, who is our 'Star' journal
reviewer for 2002. 

In the past Mark has contributed our Epilepsy management topic,
and throughout 2002 he has helped to keep our readers updated

with a constant stream of reviews from epilepsy journals.

Many thanks for all your hard work from everyone at ACNR!
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Welcome to the first issue of ACNR in 2003 and thank
you for all the feedback that you have provided, ensur-

ing that we continue to deliver a clinically and scientifically rel-
evant journal. In this issue we have a new type of article – a
response from Marios Hadjivassiliou to the article we pub-
lished on the neurological complications of coeliac disease by
Connie Tengah and Adrian Wills.This exchange of views high-
lights not only how contentious these topics can be but also

shows the relevance and appeal of the journal. So do keep those comments
coming in, as they really do make a difference.

In this edition we also have an update on sudden unexpected death in epilep-
sy (SUDEP), a situation which every neurologist will sadly encounter at some
point in their career. Such cases often lead to intense soul-searching to try and
identify how it could have been avoided.This article by Langan and Nashef clear-
ly sets out the pathogenic theories and the unpredictable nature of this condi-
tion and that close observation is really the only way of reducing its incidence
in patients with on-going ictal activity.

We also continue our series on surgery for Movement Disorders with a use-
ful update on the treatment of Parkinson’s disease (PD) by Yianni and Aziz.This
article not only summarises the history of neurosurgery in PD, but also gives a
balanced account of their efficacy and side effects.

We also have a new author of a series of articles on peripheral nerves, Brian
McNamara. Brian has recently moved back to Ireland to take up a consultant
post in neurophysiology, having survived a neurophysiological and neurological
training in Cambridge. Brian takes a straightforward approach to peripheral
nerve disorders and begins with the median nerve and carpal tunnel syndrome.

These articles set out the course and lesions of peripheral nerves in an easily
digestible and memorable fashion, and over the next few issues this will be
developed with other nerves.

We continue with the excellent series of articles by Wojtek Rakowicz.This
time it is the turn of congenital myopathies and muscular dystrophies to be
reviewed, and as with all his articles, it is elegantly written and illustrated and
highlights not only their presentation in childhood but in adults as well.

Finally the rehabilitation article tackles obstructive sleep apnoea and stroke,
and we are very privileged to have Professor Neil Douglas write this article for
us. Obstructive sleep apnoea is an increasingly recognised condition, which can
present to any number of specialities but especially neurologists.Thus recognis-
ing and treating this condition is critical, especially given the consequences of
failing to do so. Professor Douglas deals with all aspects of this but concentrates
on its relationship to hypertension and stroke.

In addition we have our usual series of articles including conference news
which covers the recent ABN and the International movement disorder meet-
ing in Florida in November.At this latter meeting, which attracts huge numbers
of specialists from around the world, a new gene for PD was announced (DJ-1)
as well as the results from the recent big US neural transplant trial in PD.

Finally I would like to give advance warning that ACNR is a journal of the
times and will have its own web-site where you can read all the issues published
over the last 2 years…so for those who struggle with the concept of paper you
can now go back to your computer.

Roger Barker,
co-editor
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Introduction
Individuals with epilepsy have a mortality rate 2-3
times that of the general population.1-3 This
increased mortality is attributable to both the under-
lying disease and epilepsy itself. The commonest
seizure related death is sudden unexpected death
(SUDEP), an event which recently has aroused great
interest. 

Definition 
An agreed definition of SUDEP and classification of
epilepsy related deaths has not been achieved. We
propose the following definition: “.....sudden unex-
pected, nontraumatic and nondrowning death in an
individual with epilepsy with or without evidence
for a seizure and excluding documented status
epilepticus where postmortem examination does
not reveal a cause for death”.4

In recent years in the UK an estimated 90% of
sudden deaths have been referred to the coroner
and proceed to postmortem examination but where
this is not done, it is necessary to formulate, for the
purposes of epidemiological studies, a definition
which encompasses possible, probable and definite
cases of SUDEP. An approach that has been adopt-
ed by various studies.5-7 

Incidence studies
The incidence of SUDEP has been estimated by a
number of investigators who have undertaken both
population based and cohort studies and the results
of these studies are summarised in tables 1 and 2.

Post-mortem findings
Whilst the definition of SUDEP includes the proviso
that no anatomical or toxicological cause of death is
found at post-mortem, there are nevertheless certain
features which are commonly found at autopsy.
This includes pulmonary oedema (deemed insuffi-
cient in itself to cause death) increased lung, liver and cardiac
weights.8-10 In addition neuropathological findings have report-
ed decreased brain weights8 and cerebral oedema8,11 with struc-
tural brain lesions being present in 27- 70% of cases.8,10-12

Possible mechanisms
A variety of mechanisms have been proposed for sudden death
in epilepsy including disturbances of respiration and cardiac
conduction. Apnoea was a frequent finding in a study of ictal
cardiorespiratory parameters at the telemetry unit of the
National Hospital for Neurology and Neurosurgery.13 and this
hypoventilation, which was primarily central in nature,
occurred in the context of both generalised and partial seizures.
Obstructive apnoea occurred less commonly in this study but it
is likely that in the controlled environment of the telemetry
unit, where nursing intervention is likely to minimise airway
compromise, the contribution of intrinsic or extrinsic obstruc-
tive apnoea to SUDEP may be underestimated. 

An important role for hypoventilation is also supported by an
animal model in which chemically induced seizures in sheep
can cause death in association with a precipitous drop in the
partial pressure of oxygen which occurs along with a con-
comitant rise in pulmonary artery and left atrial pressures
resulting in pulmonary oedema - a frequent finding and almost
a pathologic hallmark for sudden death in epilepsy (see
above15). In this animal model care was taken to ensure that air-
way patency was maintained.14

Of further interest with respect to the role of
apnoea in SUDEP are the findings of a study in a
residential school for children with epilepsy and
learning difficulties. The children were closely
supervised by experienced staff while at school,
including at night. No cases of SUDEP were wit-
nessed during the period of the study suggesting
that attention to the recovery of the individual fol-
lowing a seizure, and positioning or stimulating if
necessary, may have a role in its prevention.16

The development of apnoea during a seizure
does not exclude a role for cardiac arrhythmia in
SUDEP. Clinical observations of seizures associated
with severe cardiac arrhythmias have been report-
ed, mainly involving sinus arrest and bradycardia
with the majority of these cases having an epileptic
focus located in the temporal lobes.17-20

Bradyarrhythmias, often transient have also been
noted to occur in the presence of apnoea13 and pro-
posed mechanisms for this transient bradycardia
include a direct effect of the seizure discharge or a
response to apnoea mediated by the cardio–respi-
ratory reflex.21 Sinus tachycardia is a common
accompaniment to seizures22 but although malig-
nant tacharrhythmias also occur the evidence sug-
gests that this is an infrequent occurrence.23

Experimentally Mameli and colleagues24 found that
various arrhythmias occurred during the paroxys-
mal discharge when hypothalamic partial epilepsy
was induced in hemispherectomised rats, futher-
more severe arrhythmias also occurred where there
was a mesencephalic or rhombencephalic focus.25,26 

Prolongation of the QT interval has been postu-
lated to occur in sudden death cases with some
investigators finding some evidence of ictal prolon-
gation of the QT and QTc intervals although not
beyond the normal ranges.27 It has already been
noted that cases of prolonged QT syndrome may
be misdiagnosed as epilepsy28 and it remains to be

seen whether the same genetic predisposition may cause long
QT syndrome and epilepsy in a subgroup of patients with idio-
pathic epilepsy and SUDEP. Autonomic dysfunction leading to
an imbalance in cardiac autonomic control may also play a role
in SUDEP29 as investigators have shown reduced heart rate vari-
ability in those with epilepsy which may be related to the
epilepsy itself, medication and medication withdrawal.30-32

A recent study which examined cardiac pathology in SUDEP
cases found evidence of perivascular and interstitial fibrosis
along with reversible myocyte vacuolisation. The control
group, in whom such abnormalities were not detected, did not
include individuals with epilepsy dying of other causes and
thus the significance of these findings is unclear.33 Opeskin and
colleagues34 performed detailed cardiac examination on ten
SUDEP victims and ten controls, where there was no history of
epilepsy and death was due to a non cardiac cause. They found
no increase in morphological cardiac conduction system abnor-
malities in the SUDEP group and neither was there any differ-
ence in the level of coronary artery stenoses between the two
groups. They qualify their findings by stating that subtle abnor-
malities of the conduction system were identified in some of
the epilepsy related deaths which could have contributed to
death by causing cardiac arrhythmia. 

Case – control studies to date
Descriptive studies of SUDEP cohorts have reported potential
risk factors which include youth, male sex, remote symptomatic
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epilepsy, structural findings on neuropathology, severe epilep-
sy, alcohol abuse, abnormal EEG’s with epileptiform changes
and greater variations, mental handicap, psychotropic medica-
tion, African Americans, lack of compliance with treatment,
abrupt medication changes, low antiepileptic drug levels and
unwitnessed nocturnal seizures.35 Case control studies are the
way forward in further clarifying risk factors for SUDEP.

Nilsson and colleagues36 have undertaken the first sizeable
case control study. Fifty seven cases were identified of whom
91% had undergone PM examination and a number of conclu-
sions can be drawn: The relative risk of SUDEP increased with
increasing number of seizures/year. The estimated RR was
10.16(2.94-35.18) in those with more than 50 seizures/year
compared with those who had two seizures/year and RR was
23.2(3.16-170.28) when those having any seizure were com-
pared with those who were seizure free.

The risk of SUDEP increased with increasing number of con-
comitant AEDs 9.89 for three compared with monotherapy.
This was a risk factor independent of seizure control as judged
by seizure frequency. Seizure severity was not investigated.
Other major risk factors were frequent changes of AED dosage
compared with unchanged dosage 6.08(1.99-18.56). There was
an 18 fold increase in RR associated with epilepsy in childhood
compared with onset >45 years of age. The association
between SUDEP risk and early onset of epilepsy and SUDEP
risk and seizure frequency was weaker for women than men
whereas the association between dosage change and increased
risk was stronger in female patients. Male patients with locali-
sation related epilepsy had a lower risk when compared to
those with idiopathic epilepsy.

Walczak et al37 identified ten probable and ten definite
SUDEP cases with the risk of SUDEP being increased by tonic
clonic seizures [OR 7(2-24)], number of AEDs [OR 3.8(1.3-11)]
when adjusted for the number of all seizures and mental retar-
dation OR4.6(1.2-18). 

Preliminary results have also been reported from a large
case-control UK study of 154 SUDEP cases, of whom 21 were
witnessed.38 This is the largest case control study to date and
all cases underwent post-mortem examination. Risk of SUDEP
was greater if a generalised tonic clonic seizure occurred in the
last 3 months (OR 10.3(5.6-19.2) ) and with increasing number
of antiepileptic drugs ever taken (OR4.3(2.1-8.90 for 4 AEDs
when compared with 1-2). Those who had never had drug
therapy were also at increased risk when compared with those
who had taken 1-2 drugs (OR 11.6(4.3-39.4). Recent AED with-
drawal i.e. in the last 3 months also increased the risk of
SUDEP (OR 2.7(1.1-6.5). Taking carbamazepine appeared to be
associated with an increased risk of SUDEP with the OR just
achieving significance OR 2(1.1-3.6). The clinical significance
of this observation, suggested previously39,40, is not yet clear
and causation should not be assumed as there are many pos-
sible interpretations. This study also investigated supervision.
There was a decreased risk of SUDEP if the bedroom was

shared with someone capable of giving assistance (OR 0.38
(0.2-0.8) and if special precautions such as the use of listening
devices were taken (OR 0.3 (0.1-0.86)). 

Clinical implications
This possibility of sudden death should be considered when-
ever patient management strategies are considered. SUDEP is
largely a seizure related phenomenon and the optimisation of
seizure control is highly important in its prevention. Effective
AED therapy is therefore of paramount importance in the pre-
vention of these tragic deaths. The risk of SUDEP needs to be
considered whenever decisions are made about changes, par-
ticularly withdrawal of AED therapy as this may increase the
risk as a consequence of altered seizure control or severity as
a result of changes in reflex function. 

Supervision at night appears to protect against SUDEP.
Indeed as the majority of these deaths are unwitnessed, atten-
tion to recovery following a seizure and positioning or stimu-
lation as necessary may be important in SUDEP prevention.
Every effort should be made to reduce avoidable seizures such
as those related to specific trigger factors or to poor compli-
ance with medication. It is thus important that patients be
aware of the risks of their condition in order to make balanced
decisions about treatment and lifestyle. Such discussion may be
difficult and its nature and timing will vary from patient to
patient dependent on assessment of individual risk. The issue
of supervision at night may be particularly difficult to address,
especially in the young adult. 

Finally correct certification of epilepsy deaths is vital both for
accurate data on SUDEP and other epilepsy related deaths and
to allow for the monitoring of trends in mortality and the effec-
tiveness of potential preventive measures discussed here.
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Scepticism in the face of new ideas has long pre-
vailed in the medical profession, and is usually

healthy. Dissemination of medical advances and
research now occurs rapidly and the pace of change
of clinical practice has consequently increased.
There is a general expectation of quicker assimila-
tion of sound scientific observations and with it
increasing demands placed on individuals to assess
the scientific value and rigor of published material.
The authors of review articles are in a particular
position of responsibility to produce dispassionate
and informed material, and reluctance to accept sci-
entific evidence just because it does not conform to
traditional thinking or because of personal bias may
ultimately deprive patients of potential treatment. 

An example of such reluctance is the notion that
gluten sensitivity is solely a disease of the bowel.
The evidence that gluten sensitivity can primarily
affect other organs, with sparing of the bowel, is not
new. In 1966 Marks and her colleagues demonstrat-
ed an enteropathy in 9 of 12 patients with Dermatitis
Herpetiformis (DH)1. It was later shown that the
enteropathy and the skin rash were gluten depen-
dent but skin involvement could occur without evi-
dence of gut involvement. Moreover patients with
DH characteristically have few if any gastrointestinal
symptoms,in contrast to patients with coeliac disease
(CD). Nowadays, dermatologists treating DH are not
very interested in the state of their patients’ bowel
mucosa. Such patients do not routinely have a small
bowel biopsy, but are treated immediately with a
gluten-free diet.

In refining the pathological spectrum of the bowel
mucosa in the context of gluten sensitivity Mike
Marsh performed a series of elegant experiments
looking at gluten load and mucosal pathology in
patients with gluten sensitivity2. He demonstrated
that mucosal pathology correlated with gluten load,
and defined a spectrum of lesions ranging from the
pre-infiltrative (type 0, histologically normal mucosa)
to the atrophic hypoplastic (type 4). Thus, he
demonstrated that you can have gluten sensitivity
but have a normal bowel mucosa. Marsh’s observa-
tions were considered somewhat eccentric at the

time, yet now most scientific papers grade gut
pathology using the “Marsh classification”.  

Nine years ago we started working on the con-
cept that gluten sensitivity can be principally a neu-
rological illness. Perhaps the best characterised dis-
order we have studied is gluten ataxia.3 It is unsci-
entific to suggest that neurological “associations” of
gluten sensitivity such as ataxia are purely coinci-
dental. Pathological studies and published preva-
lence figures confirm the contrary view. Table one
summarises the published studies 4,5,6,7,8,9 concerning
the prevalence of gluten sensitivity in patients with
ataxia. Although it is true that some studies are of
small patient numbers with limited power and lack
of adequate control populations, the more carefully
executed studies with adequate controls are conclu-
sive: there is a significantly higher prevalence of
gluten sensitivity in patients with “idiopathic” spo-
radic ataxia than those with familial ataxia or con-
trol subjects. Variations in the prevalence between
studies is likely to reflect differences in the
antigliadin assay used (hence the necessity of com-
parison with control populations) as well as geo-
graphical variations. 

Several clues to the neuropathological basis of
these disorders are emerging. Neuropathological
data from patients with gluten ataxia suggest an
inflammatory process with T-cell infiltration primar-
ily of the cerebellum and ultimately the loss of
Purkinje cells.3 Patients with gluten ataxia have anti-
bodies against Purkinje cells and anti-gliadin anti-
bodies cross-react with epitopes on Purkinje cells.10

The CSF in these patients shows oligocolonal bands
in more than half and upregulation of the
chemokine IP-10, a T cell chemoattractant, when
compared to controls.11 Seventy percent of patients
with gluten ataxia have the same HLA genotype12 as
found in patients with coeliac disease. There is an
increased incidence of autoimmune diseases
amongst patients with gluten ataxia (unpublished
observation). Perhaps more compelling evidence
still, comes from the results of the effect of gluten
free diet in patients with gluten ataxia. Gluten free
diet results in improvement of the ataxia in patients
within a year of a strict gluten free diet when com-
pared to controls.13 Yet the prevalence of an
enteropathy in patients with gluten ataxia is only
about 24%.12

Despite this overwhelming evidence of a gluten-
driven immune pathogenesis, some continue to
propose (without any corroborative scientific data)
that “trace element” deficiency due to the enteropa-
thy is a possible explanation. As only a quarter of
these patients have an enteropathy, it is difficult to
imagine how such a deficiency might arise, let
alone what chemical might be deficient.

Whilst CD, DH and gluten ataxia are all manifes-
tations of gluten sensitivity, it is wrong to propose
that DH and gluten ataxia should fall under the
umbrella of CD, implying that they are all one and
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Study details sporadic ataxias       familial ataxias normal controls

antigliadin positive / total number tested
(percentage positive)

Hadjivassiliou et al (UK)4 59/143 (41%) 8/51 (14%) 149/1200 (12%)
°Pellecchia et al (Italy)5 3/24  (13%) 0/23 (0%) N/A

Burk et al (Germany)6 12/104 (11.5%) N/A (5%)

Bushara et al (USA)7 7/26  (27%) 9/24 (37%) N/A

Abele et al (Germany)8 13/98  (13%) 1/15 (6%) (5%)
°Luostarinen et al (Finland)9 44 (16.7%) N/A (2%)

Table 1: A list of studies looking at the prevalence of antigliadin antibodies in patients with sporadic ataxia and
controls. All but one of these studies show a significantly higher prevalence of gluten sensitivity in patients with
sporadic ataxia compared to controls. Studies without controls are not included. Studies marked with ° refer to
prevalence of coeliac disease. N/A: not available.

In response to a recent article in the July/August ACNR by Tengah and Wills, Marios Hadjivassiliou has written this article.
The issue of neurological complications in coeliac disease is a contentious one and these two articles take rather different
approaches on the subject, illustrating the difficulty in proving causality in medicine rather than simply describing associations or
epiphenomena.Nevertheless the neurological complications of coeliac disease remains a topic of great interest and I hope that these
two articles will spur more clinicians and scientists to re-evaluate this area in terms of  incidence, pathogenesis and therapy. -RB
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the same disease. It is
true that if one looked
hard enough in patients
with DH one would find
some degree of
enteropathy in most. It is
also true that 8 to 10 per-
cent of patients with
CD may develop neuro-
logical dysfunction (this
figure is likely to be
higher if these patients
underwent detailed neu-
rological assessment).
However, if these dis-
eases are one and the
same one would expect
the reverse to be true:
patients presenting with
CD should all have DH
and patients presenting
with gluten ataxia
should all have CD,
clearly not the case. 

The notion that it is
the prolonged exposure
to gluten that causes

neurological dysfunction in patients with gluten sensitivity (pos-
tulated to be the case in patients with DH who may not be as
strict with their diet) is unsubstantiated. If the duration of expo-
sure to gluten was pivotal in the development of gluten related
diseases, classic CD would not typically present between the
age of 6 to 18 months of age. It is likely that the type and preva-
lence of neurological dysfunction in DH is similar to that found
in patients with established CD. A recent study looking at neu-
rological dysfunction in 35 patients with DH did not have the
power to determine if the prevalence of neurological dysfunc-
tion is different in DH than in CD, but a very large difference
was excluded.14 The majority of people with genetic susceptibil-
ity to gluten sensitivity (HLA DQ2) are exposed to gluten for all
their lives but do not develop CD, DH or gluten ataxia. The fac-
tors responsible for the development of gluten-driven patholo-
gy are more complicated than duration of exposure.

It is of considerable interest to question why patients with
gluten sensitivity manifest with such diverse organ involvement,
albeit with some overlap. Clues to an answer may be found in
the role of transglutaminases. Tissue transglutaminase is the
antigen recognised by endomysium antibodies, the most sensi-
tive and specific marker of gluten sensitive enteropathy (CD).
Apart from crosslinking proteins, tissue transglutaminases (of
which there are several types) deamidate glutamine-donor sub-
strates, such as gliadin proteins. It has been postulated that this
process may result in the creation of neoepitopes that could
play a role in the immune pathogenesis of other diseases.15 A
recent study reported that patients with DH have antibodies
with low affinity for tissue transglutaminase but very high affin-
ity for epidermal transglutaminase.16 This results in an immune
response and clinical manifestations in the skin, the main site of
epidermal transglutaminase production. An analogous situation
may exist in the case of gluten ataxia where an immune
response directed towards neural transglutaminases may result
in clinical manifestations primarily in the brain or the peripher-
al nervous system and not the gut. Characterisation of the anti-
gen recognised by Purkinje cell antibodies found in the serum
of patients with gluten ataxia may contribute further in resolv-
ing the possible pathogenic mechanism. 

We must advance such concepts by abandoning historical
misconceptions and reviewing current literature in an analytical
and disinterested way. It is time to move on from gut to brain.
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Figure 1. MRI of one of our patients with gluten
sensitivity, episodic migraine-like headaches and
white matter abnormalities.17 The patient remains
asymptomatic 5 years after the diagnosis of gluten
sensitivity and the introduction of gluten free diet.
The clinical and radiological characteristics distin-
guish this entity from MS. The response to diet, lack
of family history and absence of progression exclude
CADASIL as an alternative diagnosis.
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Congenital myopathies are a distinct group of
inherited disorders of skeletal muscle which (1)

present predominantly in the perinatal period; (2) are
non-progressive or only very slowly progressive; (3)
share some clinical features and (4) have characteris-
tic structural abnormalities on muscle immunohisto-
chemistry. ‘Congenital’ myopathies can present later
in childhood and these children may have a milder
course. Occasionally, adults presenting with limb-gir-
dle weakness or exercise intolerance have the same
histological findings. Multiple gene defects can give
rise to similar clinical and ultrastructural phenotypes
so the congenital myopathies remain defined by
muscle immunohistochemistry.

Congenital muscular dystrophies (CMDs) are dis-
tinguished by the immunohistochemical finding of
prominent ‘dystrophic’ changes: muscle fibre necro-
sis and regeneration, increased endomysial connec-
tive tissue, and replacement of muscle with fat tissue.
Classical CMDs are clinically confined to the muscu-
loskeletal system but other CMDs are characterised by signifi-
cant cerebral neuronal migration defects and eye abnormalities.
Classical CMDs are further subdivided according to the pres-
ence or absence of merosin (laminin-2).

Presentations and management
Congenital myopathies are most commonly evident at birth with
infants exhibiting a loss of axial and appendicular tone
(‘floppy infant’), decreased spontaneous movement and, later,
delayed acquisition of motor milestones. However, congenital
muscle disease has to be distinguished from more common
causes of the same presentation, especially systemic disease or
global developmental delay (Table 1).

In utero weakness from any cause can result in skeletal
deformities and contractures. Recognised skeletal deformi-
ties include congenital dislocation of the hips, kyphoscoliosis
and pes cavus. Contractures are particularly common in, but not
specific to, CMDs. Arthrogryposis is the term used to describe
multiple severe bony deformities and contractures in the new-
born. 

Facial weakness and respiratory insufficiency are more
common in congenital myopathies (Table 2) but no single clin-
ical finding is diagnostic. These features may also be present in
congenital myasthenia or congenital myasthenic syndrome.

Laboratory investigations can be non-specific (mild-
ly raised serum creatine kinase) or difficult to inter-
pret (EMG in a neonate). In the absence of a fami-
ly history, muscle biopsy is necessary for diagnosis. 

Supportive medical intervention is limited to
monitoring respiratory function, cardiac function
(core pulmonale) and spinal scoliosis. In addition,
individuals with central core disease have to be
screened for susceptibility to malignant hyperther-
mia and warned of the risks of anaesthetic agents.

Congenital myopathies
CENTRAL CORE DISEASE
Central core disease was the first congenital
myopathy to be described and many of its clinical
features are characteristic of this group of disorders.
Infants present at or shortly after birth with hypoto-
nia, areflexia, delayed motor milestones, proximal
limb weakness and often mild facial weakness.
Accompanying skeletal abnormalities include short

stature, kyphoscoliosis, pes cavus and congenital dislocation of
the hips. The condition is usually non-progressive with affected
children remaining ambulatory into adult life. Central core dis-
ease can present in adulthood with muscle cramps or limb-gir-
dle weakness but may also be asymptomatic. An important
additional part of the phenotype, specific to central core dis-
ease, is the co-existence of susceptibility to anaesthesia-related
malignant hyperthermia in one third of patients. Individuals
within the same family may exhibit one or both phenotypes. At-
risk individuals can be screened with an in vitro contracture test
performed on a fresh muscle sample.

Central core disease is inherited in an autosomal dominant
fashion with mutations in the ryanodine receptor gene (RYR1)
accounting for up to 50% of cases. The gene encodes a sar-
coplasmic reticulum calcium channel that releases intracellular
calcium as a step in excitation-contraction coupling. The char-
acteristic immunohistochemical finding is the presence of
densely packed disorganised myofibrils (‘cores’) in the centre of
the majority of type 1 muscle fibres. These cores extend along
the length of the fibres, excluding mitochondria and many mus-
cle enzymes (cytochrome oxidase, NADH), giving rise to a char-
acteristic central pallor (Fig. 1a.).

NEMALINE MYOPATHY
Typical nemaline myopathy presents sporadically at birth
with severe floppiness and weakness. Feeding difficulties are
common and respiratory muscle involvement can be a cause of
early death but improvement and weaning are usually achieved.
Childhood presentations, characterised by weakness and
delayed motor milestones, are relatively benign and individuals
usually remain ambulant. Affected children typically have an
elongated, weak face, tent-shaped mouth due to facial weak-
ness, a high-arched palate and a nasal voice. Limb weakness is
diffuse and initially greater in proximal muscles but distal weak-
ness is also a feature of some of the nemaline myopathy syn-
dromes. 

The inheritance of nemaline myopathy is most commonly
autosomal recessive but can be autosomal dominant. The dis-
ease has been linked to mutations in three very different genes
(encoding α-actin, tropomyosin-3 and nebulin) but it is unclear
how these bring about a common phenotype. Careful exami-
nation of the parents, possibly combined with muscle biopsy, is
needed to confirm the mode of inheritance. The name of nema-
line myopathy is derived from the histological hallmark of gran-
ules or rods of filamentous material (nema = thread in Greek)
which tend to aggregate under the sarcolemma (Fig.1b).
Nemaline rods are accumulations of disorganised Z-disk mater-
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Congenital myopathies and muscular dystrophies

anatomical localisation pathological processes

central nervous system deep tendon reflexes typically preserved

brain/systemic disease hypoxic-ischaemic encephalopathy
sepsis
congestive cardiac failure

brainstem Down's syndrome
Prader-Willi syndrome

craniocervical junction congenital malformations
perinatal cord injury

motor unit

anterior horn cell spinal muscular atrophy

peripheral nerve hereditary motor-sensory neuropathy

neuromuscular junction myasthenia
myasthenic syndromes

muscle congenital myopathies
metabolic myopathies
muscular dystrophies

Table 1. Causes of hypotonia in infants
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ial, best seen in sections stained with the modified Gomori
trichrome technique. Rods can also be seen in denervated mus-
cle and in HIV myopathy.

CENTRONUCLEAR (MYOTUBULAR) MYOPATHY
Centronuclear myopathy most commonly presents in boys
(X-linked) at birth with severe hypotonia and weakness.
Ventilatory insufficiency and feeding difficulties may lead to
death over days to weeks though longer survival occurs in a
subset of infants. Evidence for the condition starting in utero
comes from a maternal history of polyhydramnios or of miscar-
riages/perinatal death of male infants. As with nemaline myopa-
thy, affected infants have an elongated, expressionless face,
tent-shaped mouth and a high-arched palate. Kyphoscoliosis
and pes cavus may be present. Autosomal recessive and domi-
nant forms that are more mild have onsets later in childhood or
early adulthood. Facial weakness remains a prominent feature,
usually accompanied by ophthalmoplegia and ptosis and prox-
imal muscle weakness.

The histological characteristic of centronuclear myopathy is
the presence of small muscle fibres that, in addition to the nor-
mal peripherally located nuclei, contain rows of centrally placed
internal nuclei (Fig.1c). The histological similarity of the appear-
ance to fetal myotubes gave rise to the name myotubular
myopathy but fibre architecture and protein expression are in
an adult pattern. Centronuclear myopathy has been linked to
mutations in the MTM1 gene that encodes myotubularin, a ubiq-
uitous non-receptor protein tyrosine phosphatase which might
be involved in signal transduction during late myogenesis.
Multiple internal nuclei are also seen in myotonic dystrophy
which should be excluded by genetic testing.

OTHER CONGENITAL MYOPATHIES
Numerous histological abnormalities have been described in
infants with congenital myopathies but these are either infre-
quent or not fully established nosological entities. Congenital
fibre-type disproportion, characterised by an increased num-
ber of small type 1 fibres, constitutes a heterogeneous group of
disorders with a relatively nonprogressive course. The mecha-

nism of weakness in these individuals remains a puzzle. Small
type 1 fibres are also seen in other congenital myopathies such
as nemaline and centronuclear myopathies. Multicore (mini-
core) disease is a mild non-progressive disorder in which mus-
cle fibres contain multiple cores that share many of the features
of those seen in central core disease but are smaller in size
(minicores) and not confined to the centre of the fibre. Facial
weakness, ptosis and ophthalmoplegia are also commonly seen.
Multicore disease can be caused by mutations in RYR1, the gene
responsible for central core disease.

Congenital muscular dystrophies (CMDs)
CLASSICAL CMDs
Merosin-deficient CMD accounts for around a half of classical
CMD and has a consistently severe phenotype with multiple
contractures and joint deformities (arthrogryposis) at birth.
Infants can succumb to respiratory failure and death but, if ade-
quately supported, they can often be weaned off ventilatory
support. A proportion will achieve independent sitting but
independent standing or walking is almost never achieved.
Mental development is usually normal although minor learning
disabilities and seizures do occur. It is therefore somewhat para-
doxical that brain MRI consistently demonstrates diffuse white
matter signal changes. Nerve conduction velocities are fre-
quently slowed reflecting the ubiquitous expression of merosin
in basement membranes.

Merosin (laminin-2) is a member of the laminin family of
trimeric (αβy) extracellular matrix glycoproteins that interact
with cells through surface receptors (integrins and α-dystrogly-
can). Mutations in the laminin α2 chain result in a deficiency of
merosin (α2β1y1). The diagnosis of merosin-deficient CMD is
dependent on demonstrating absent merosin staining on mus-
cle immunohistochemistry (cf. Fig.1d).

The clinical phenotype of merosin-positive CMDs is more
heterogeneous than merosin-deficient CMD but it is generally a
milder disorder and the brain MRI is normal. Most of these chil-
dren achieve the ability to stand and walk independently by age
four. The condition is similar to congenital myopathies with lit-
tle or no progression though contractures may develop late. 

Main Clinical Features hypotonia limb facial respi ratory clinical CNS eye additional

weakness weakness insufficiency involvement involvement features

Congenital Myopathies

Central Core Disease • • ( • ) ± malignant hyperthermia

Nemaline Myopathy • • • •
Centronuclear Myopathy • • • • ptosis severe course (usu.); ophthalmoplegia

Congenital muscular dystrophies

Merosin-positive CMD • • ( • )
Merosin-deficient CMD • • • white matter changes on MRI

Fukuyama CMD • • • • • severe course; seen in Japan

Muscle-Eye-Brain Disease • • • • •
Walker-Warburg Syndrome • ( • ) • • • severe course; blind at birth

Table 2. The major clinical features of the congenital myopathies and congenital muscular dystrophies

Figure 1: Characteristic immunohistochemical appearance of (a) central core disease (NADH); (b) nemaline myopathy (modified
Gomori trichrome); (c) centronuclear myopathy (H&E); (d) normal merosin staining of basal lamina in muscle and nerve.
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OTHER CMDs
Fukuyama CMD is characterised by motor problems similar to
classical CMD but with evidence of additional facial weakness
and CNS disease with severe mental retardation and convul-
sions. Brain malformations, including polymicrogyria, pachygyr-
ia and agyria may be seen on MRI imaging. Brain CT scans are
also characteristically abnormal with frontally predominant
white matter lucencies. The disease is slowly progressive: affect-
ed children rarely walk and most die by 10 years of age but
some individuals survive into early adulthood. Fukuyama CMD
is mainly seen in Japan with an estimated incidence approxi-
mately half that of Duchenne’s muscular dystrophy.

Muscle-Eye-Brain (MEB) disease and Walker-Warburg
Syndrome (WWS) are characterised by eye abnormalities in
addition to neuronal migration defects. Children with MEB are
usually able to stand and to walk but have marked mental retar-
dation, severe myopia, retinal dysplasia, cataracts and optic atro-
phy. Death is usually in the first or second decade but some
individuals survive well into adulthood. Babies with WWS are
blind at birth and have severe eye, facial and limb abnormali-
ties. The disease follows a progressive course leading to death
within months. Muscle involvement is less prominent in WWS
than in the other CMDs.

Congenital presentations of muscular dystrophies
Congenital presentations of myotonic dystrophy (DM1),
facioscapulohumeral dystrophy and Duchenne’s muscular dys-
trophy are well recognised. Congenital myotonic dystrophy is
associated with massive expansions (>1000) of the triplet repeat
region in the MPK gene and is usually maternally-inherited.
Affected parents are often asymptomatic and need to be exam-
ined closely. Congenital PROMM (DM2) has not yet been
observed. Congenital facioscapulohumeral dystrophy is

often a sporadic disorder due to new mutations. An extremely
elevated serum creatine kinase at birth is suggestive of a
dystrophinopathy and should be followed with a search for
reduced or absent dystrophin staining on muscle immunohisto-
chemistry. Definitive genetic testing is available for all three dis-
eases but will be normal in a third of boys with Duchenne’s
muscular dystrophy as many point mutations cannot be rou-
tinely screened in such a large gene.
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Introduction

The obstructive sleep apnoea/hypopnoea syn-
drome is one of the most common and important

medical conditions to be identified in the last 50
years. Around 2% of middle-age men and 1% of mid-
dle-age women1 have a combination of increased
irregular breathing at night with daytime sleepiness,
this combination being the hallmark of the obstruc-
tive sleep apnoea/hypopnoea syndrome (OSAHS;
Table 1). There is now irrefutable evidence from
placebo controlled randomised treatment trials that
OSAHS results in not only daytime sleepiness but
also impaired cognition, mood, quality of life, and
driving performance and raised blood pressure2. This
article will focus on the inter-relationships between
sleep apnoea and stroke, examining the evidence
that each may cause the other.

OSAHS as a cause of hypertension
Early epidemiological investigation showed an
increase in hypertension amongst snorers3;4 but con-
founding factors such as obesity, age, gender and
alcohol makes interpretation of these observations
difficult. The same was true of studies suggesting the
association between OSAHS and hypertension5. Dog
model studies have shown that recurrent apnoeas
can produce both night time and sustained daytime
hypertension6. Studies in rats indicate that intermit-
tent nocturnal hypoxaemia can produce daytime hypertension,
even in the absence of upper airway obstruction7. 

More recent epidemiological studies in which stren-
uous attempts have been made to exclude con-
founders strongly suggest an association
between sleep apnoea and daytime hyper-
tension. Convincing evidence comes from
the Wisconsin cohort study in which 1060
members of the working population had
their breathing studied during sleep and
were then followed-up. At the initial
study, those found to have more than 25
apnoeas+hypopnoeas/hr of sleep had a 5
fold risk of being hypertensive8. The
increase in risk of hypertension was greater in
thinner patients who had abnormal breathing
during sleep. At follow-up 4 years later, those with
more than 15 apnoeas had a 2.9 fold increased chance of devel-
oping new hypertension9 independent of confounders. Other
cross sectional studies in normal populations10;11 or OSAHS
patients12 have also indicated a 1.4-7 fold increased risk of
hypertension, once allowance has been made for other risk fac-
tors.

A careful case control study found that patients with OSAHS
had a significantly higher blood pressure than matched control
subjects, but that these increases were only significant during
the sleeping period and in the afternoon13 (see Fig. 1). 

More direct evidence that OSAHS causes hypertension comes
from two studies showing that CPAP therapy reduces 24 hr
blood pressure14;15. The decreases are greatest in those with sig-

nificant nocturnal hypoxaemia, those with more
than twenty 4% oxygen desaturations/hr of sleep
having drops in mean 24 hr systolic and diastolic
blood pressure of 5mmHg14. Taken together, these
studies convincingly indicate that OSAHS causes
elevation of systemic blood pressure, which is most
marked during the hours of sleep. Averaged over a
24 hr day, this increase may be relatively small but
a 5mm fall in 24 hr diastolic pressure decreases
stroke risk by around 40%16. 

OSAHS as a cause of stroke
As yet, there is no direct evidence of increased
stroke rate in patients previously found to have
OSAHS, although this has been suggested from
uncontrolled studies. Several studies suggest that
snoring is associated with an increased risk of
stroke17;18 but these are complicated by potential
confounders. Although some of these studies have
relied on patients recall of snoring, and thus they
may be criticised for possible ascertainment bias,
longitudinal studies of population whose snoring
history was recorded at baseline have also shown
an increased frequency of stroke in snorers19. A case
control study has shown no increased frequency of
irregular breathing during sleep in TIA patients
compared to carefully matched controls, but this
study could have been under powered20. It is thus

impossible at present to conclude that upper airway narrowing
during sleep is a significant cause of stroke, but the proven

association between OSAHS and hypertension makes
this highly likely.

Stroke as a cause of sleep apnoea
Numerous recent studies have shown that
irregular breathing during sleep is very
common after strokes21-25 (Table 2). This
abnormality is commonest in the first few
weeks with over half of all patients hav-
ing increased apnoeas and hypopnoeas

during sleep in the first few days after
stroke. There is spontaneous resolution of

the irregular breathing during sleep over the
first 3 months in around 50% of these patients21;24.

These respiratory events comprise a combination of
obstructive apnoeas and hypopnoeas along with central
apnoeas and hypopnoeas, some of the latter in the form of
Cheyne-Stokes respiration.

These data pose several unresolved questions. Firstly, does
the increased irregular breathing after stroke contribute to inat-
tention and sleepiness, which might impair the rehabilitation of
the patient? There are several ongoing studies which have
attempted to treat stroke victims who have increased irregular
breathing with continuous positive airway pressure (CPAP) and
examined outcomes thereafter. There is consensus that this is a
very difficult group of patients to treat with CPAP but some
groups feel that CPAP results in benefit26 while others found no
major benefits25. There are several ongoing studies further
examining this question and their results should be awaited
before all patients with stroke are screened for OSAHS and
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Obstructive sleep apnoea and stroke

Table 1.  Clinical features of OSAHS
� Daytime sleepiness
� Impaired concentration
� Unrefreshing nocturnal sleep
� Nocturnal choking
� Nocturia
� Loud snoring

Table 2.  Relationship of stroke and OSAHS

1. OSAHS causes hypertension and thus probably stroke
2. Stroke causes apnoeas and hypopnoeas
3. Unknown whether treatment of apnoeas and hypop-
noeas after stoke helps outcome

"Several
studies suggest
that snoring is

associated with an
increased risk of 

stroke"
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CPAP instituted. It may be that the future development of less
obtrusive therapy is easier for this often disabled group of
patients to use and may make it feasible to treat OSAHS in this
patient group. At present, the consensus is they are a very chal-
lenging group of patients to convince to use CPAP regularly and
the benefits of therapy are unclear. Secondly, do these apnoeas
and hypopnoeas and the associated blood pressure surges pre-
dispose to further strokes and thus a poorer prognosis? Again,
there are no convincing data thus far, with studies underway.
Thirdly, are these events purely irrelevant epi-phenomena? 

It is important to recognise that there are normal subjects who
are not sleepy who have irregular breathing during sleep1 and
that such irregular breathing is more common in elderly popu-
lations. There is no evidence that treating asymptomatic indi-
viduals with apnoeas and hypopnoeas is of any benefit to
them27, and thus there is no merit in screening all stroke patients
for sleep breathing irregularities. However, at present, it would
seem reasonable that patients with stroke who are sleepy and
who are noted to snore loudly should be screened for OSAHS
and treated with CPAP where appropriate and feasible. 

Further reading
Douglas NJ. Clinicians' Guide to Sleep Medicine. London: Arnold,
2002. 
ISBN 0340 742054.
See news item on page 35 for more deails.
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Clinical Anatomy of the Median Nerve

Irealise that save for all but the most ardent affici-
cionado an inch by inch discussion of the compo-

nents of the peripheral nervous system can rapidly
induce somnolence. To avoid raking up memories of
afternoon snoozes in the back seats of the anatomy
lecture theatre I will focus on those nerves that com-
monly present with entrapment syndromes or as a
result of trauma. In any discussion of the clinical
anatomy of the peripheral nervous system it is hard to
avoid dwelling a great deal on the median nerve.
Carpal tunnel syndrome is by far the commonest
peripheral entrapment neuropathy, roughly 3% of
women and 1% of men will develop carpal tunnel syn-
drome at some stage. In the catchment area for our
neurophysiology service that is roughly 10,000
patients.

Anatomy
The median receives fibres from C6, C7, C8 and T1
roots. It may sometimes contain C5 fibres. It is formed
in the axilla by a branch each from the medial and lat-
eral chords of the brachial plexus, which arise on either side of
the axillary artery and fuse to form the nerve anterior to the
artery. In the arm it is closely related to the brachial artery.
(ACNR vol1, issue 2, pp24-25).  There is not much action in the
arm otherwise as the median nerve has no branches above the
cubital fossa. The nerve enters the cubital fossa lateral to the
brachialis tendon and passes between the two heads of the
pronator teres. In pronator teres it gives off the anterior
interosseus branch. The nerve continues in the forearm sand-
wiched between flexor digitorum profundus and flexor digito-
rum superficialis. Just above the wrist the nerve emerges to lie
between the flexor digitourm superficialis and flexor carpi
ulnaris muscles. Here the nerve gives off the palmar cutaneous
branch that supplies the skin of the central portion of the palm.
Unfortunately the nerve then passes through the carpal tunnel
into the hand, lying in the carpal tunnel anterior and lateral to
the tendons of flexor digitorum superficialis, in the hand the
nerve divides into a muscular branch and palmar digital branch-
es. The muscular branch supplies the thenar eminence, the pal-
mar digital branch supplies sensation to the palmar aspect of the
lateral 3 1/2 digits and the lateral two lumbricals. The muscles
supplied by the median nerve are summarised in table 1, the
course of the nerve is summarised in figure 1.

Entrapment syndromes
There are three well described entrapment syn-
dromes involving the median nerve or its branch-
es, namely carpal tunnel syndrome, pronator teres
syndrome and anterior interosseous syndrome.

Carpal Tunnel Syndrome
Carpal tunnel syndrome due to compression of
the median nerve in the carpal tunnel syndrome,
commonly presents with sensory disturbance and
pain in the hand. I have found that one of the
most useful diagnostic clues is the presence of
sensory symptoms at night time relieved by
changing hand posture. It is also worth remem-
bering that carpal tunnel syndrome can some-
times present with symptoms in an ulnar or
radial nerve distribution. In my opinion clinical
testing with Tinel’s sign adds little to a good
history. There are as many ways of testing
electrophysiogically for carpal tunnel syndrome as
there are neurophysiologists, my own preference

is to compare median sensory conduction velocity across wrist
with ulnar velocity. This should be supported by measurement
of motor conduction across the wrist and motor conduction in
the forearm segment. 

Anterior Interosseus Nerve Palsy
There are a number of causes described for anterior interosseus
nerve palsy. These include fractures of the radius midshaft,
excessive exercise or penetrating injuries to the forearm
although many cases may be idiopathic. Selective involvement
of the anterior interosseus nerve may be seen in brachial neuri-
tis. It presents principally as weakness of the index finger and
thumb. On clinical examination this is best observed by observ-
ing the pinch attitude of the thumb and index finger.
Neurophysiological evaluation should include motor and senso-
ry studies of the median nerve to exclude median nerve trunk
involvement. Needle EMG should be performed on flexor polli-
cis longus and compared with a muscle innervated in the fore-
arm by the median nerve trunk, flexor digitorum superficialis is
usually the easiest.

Pronator Syndrome
This is due to compression of the median nerve as it passes
through pronator teres. Classically it presents with pain on the
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Median Nerve Trunk In the Forearm
Pronator Teres
Flexor Carpi Radialis
Flexor Digitorum Superficialis
Anterior Interosseus Nerve
Flexor Pollicis Longus
Flexor Digitorum Profundus
Pronator Quadratus
Hand 
Thenar Eminence
Lateral 2 Lumbricals

Table 1 

Branches of the Median Nerve 

1. Branches to Pronator Teres,
Palmaris Longus, Flexor Carpi
Radialis, Flexor Digitorum,
Superficialis

2. Anterior Interosseus
3. Nerve passes between flexor

digitorum superficialis and flexor
digitorum profundus.

4. Palmar cutaneous branch
5. Nerve in carpal tunnel
6. Branch to thenar eminence
7. Branches to lumbrical and

cutaneous branches to 3 1/2
digits.
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Figure 5: Four sites of median nerve entrapment, 1 Ligament of
Struthers, 2 Pronator Teres, 3 Anterior interosseus nerve, 4
Carpal Tunnel.

Figure 1: Set up for  Median motor study, electrodes are placed
over the abductor pollicis brevis (APB), the nerve is stimulated
at the wrist and elbow (green markers). 

Figure 3: Median motor study in carpal tunnel syndrome, medi-
an motor conduction is delayed across the carpal tunnel, note
the difference in latency between the distal median motor study
and the normal distal ulnar study, median conduction in the
forearm is within normal limits.

Figure 4: Median sensory study in carpal tunnel syndrome,
note the slowing and the reduction in amplitude in the medi-
an sensory action potential compared with the normal ulnar
sensory action potential.

Figure 2: Set up for median sensory study, digital  nerves are
stimulated with ring electrodes and the response is recorded
radial to the palmaris tendon.

volar surface of the forearm following prolonged pronation of
the forearm. Often there are no signs and neurophysiological
evaluation is normal. It may also be difficult to distinguish from
carpal tunnel syndrome. Useful clues however are dyaesthesia
in the ‘palmar triangle’ and replication of symptoms by pro-
longed pronation. Sometimes nerve conduction studies in
severe cases may demonstrate focal slowing of median motor
conduction in the forearm segment. 

Other Causes of Median Neuropathy
Compression of the median nerve at the elbow can result from
a supracondylar ligament (Ligament of Struthers), compression
in the forearm can occur in the proximal arch of the flexor dig-
itorum superficialis. Trauma can obviously occur to the nerve
anywhere along its course. Types of injury can include pene-
trating injuries in the axilla and fracture to the shaft of the
humerus. Acute compression can occur as a result of bleeding
into the forearm or the placement of A/V fistulas in dialysis.
Neurophysiologically these are confirmed by demonstrating
slowing of conduction across the site of injury or compression
and neuropathic features on EMG on those muscles supplied
by branches given off below the site of injury or compression.
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The surgical treatment of movement disorders is
over a century old but went into a steep decline in

the 1970's with the introduction of effective drug
therapies such as levo-dopa. However, about a decade
ago Laitinen reported on the success of pallidotomy for
the treatment of advanced Parkinson’s disease, which
led to a resurgence of interest in functional
neurosurgery for movement disorders. This coupled to
an increased understanding of the underlying neural
mechanisms and circuitry involved in basal ganglia
disorders with improved surgical techniques and the
development of deep brain stimulation (DBS)
technology has paved the way for major advances in
the treatment of Parkinson’s Disease (PD). 

HISTORICAL BACKGROUND
Surgery for PD has passed through several phases
during its evolution, of which three major stages can
be identified - (1) Non-basal ganglia procedures, (2)
Open basal ganglia procedures and (3) Stereotactic
basal ganglia procedures.

The recognition that in some cases of stroke,
contralateral loss of tremor occurred, prompted
Horsley in 1909 to perform excision of the motor
cortex in a case of athetosis with good effect. However,
at least two decades passed before this work was
extended to patients with PD by surgeons such as
Bucy (1939). Tremor was reduced with some
hemiparesis but the technique was not adopted widely
as identification of the motor strip was difficult, rigidity
and akinesia remained and post-operative epilepsy
was a common problem. 

At around this time other procedures which were
explored including cervical dorsal rhizotomy, cord
section, cerebellar dentatectomy and bilateral cortico-
spinal tractotomies but all were later discarded because
of their ineffectiveness.

In the 1940s and 1950s Meyers focused attention on
the basal ganglia and reported a 60% improvement in
rigidity and tremor following the combined section of
pallido-fugal fibres, resection of the caudate head and
anterior capsulotomy. Subsequently an anecdotal
observation by Cooper (1953) led to a new approach.
In a case of attempted pedunculotomy for
parkinsonism, the procedure had to be abandoned
because of bleeding which was controlled by clipping
the anterior choroidal artery. The patient not only
survived, but had good amelioration of symptoms and
no deficit despite infarction of the globus pallidus.
Procedures such as these led the way for modern
stereotactic neurosurgery.

By the early 1950s a small area of the basal ganglia
was defined as the optimal target in surgery for Parkinsonism,
comprising the medial pallidum and the ansa lenticularis. The tools
capable of reaching these targets without causing damage along
the approach were available in concept from the late 19th century
and are described by Harting of Utrecht (1861) who designed the
"kephalograph" to make directed intracranial lesions in the
experimental animal and Zernov (1889) who developed the
“encephalometer”, successfully used to treat superficial brain
lesions.

The breakthrough in the development of human stereotactic
surgery came in 1947 when Speigel and Wycis, who by extending
the original frame designed by Horsley and Clarke (1908),
introduced the stereo-encephalotome, which used landmarks
within the brain, rather than the skull. Parkinsonism could now be
treated by thermal lesion or injection of alcohol (chemo-
pallidectomy) in the thalamus, ansa lenticularis and pallidum.

Lesions in the thalamus more reliably abolished
tremor, so that by the late 1950s this had become the
preferred target, particularly the ventrointermediate
(Vim) nucleus.

Interest in stereotactic surgery for Parkinson’s
disease all but disappeared following the introduction
of levodopa in 1968. However, the increasing
numbers of PD patients with dyskinesias and motor
fluctuations that ensued prompted pursuit of a
surgical solution. Interest in Pallidotomy was renewed
in the 1980s, and by the mid 1990s its effectiveness
had been confirmed by many groups, particularly in
the alleviation of levodopa induced dyskinesias.
Unpredictable results with the transplantation of foetal
dopamine cells and adrenal medullary grafts into the
striatum, furthered the cause in favour of lesional
surgery but concern remained regarding high
complication rates, particularly following bilateral
procedures.

DEEP BRAIN STIMULATION (DBS)
By the 1960s, the use of intraoperative stimulation of
brain targets in preparation for ablative surgery had
established the concept that high frequency Vim
stimulation suppressed tremor. This technique was
initially used to identify the optimal site for thalamic
lesioning. However by the late 1970s and early 1980s,
therapeutic rather than diagnostic uses of DBS for PD
were occurring. High frequency electrical DBS is
thought to work by providing an adjustable inhibitory
effect on the target site. It has the advantages over
lesional surgery of being reversible, adaptable and
avoids concern about the adverse cognitive and
bulbar effects observed following bilateral lesions.
Though effective, DBS requires careful postoperative
adjustment, averaging 40 hours of adjustment for
optimum benefit and maintenance of effect in certain
patient groups. The replacement of equipment when
hardware failure occurs (wires moving, breaking or
becoming infected) is a further consideration with
estimates in the region of 20%. The stimulation battery
unit also requires replacement every three to five
years depending on target and parameter settings.
Occasionally this entails emergency admission
following dramatic rebound symptoms that have been
observed following acute stimulator failure. DBS
therefore necessitates considerable long-term
commitment from the team looking after the patient.
Consequently there remains a place for “palliative”
thalamotomy or pallidotomy in certain situations.

Although results following DBS can be impressive,
they are dependent on careful patient selection. With

the exception of tremor, successful surgical treatment of
Parkinsonian symptoms is reliant upon the presence of a
dopaminergic responsive system. “Burned out” cases, with no
useful “on” periods, will not respond to surgery. Similarly non-
dopa responsive parkinsonian diseases, such as multiple system
atrophy, will not significantly benefit from surgery. It is crucial that
patients with significant cognitive or psychiatric difficulties are
avoided.

Drug induced hallucinations, postural instability and dysphonia,
particularly in the “on” state are further poor prognostic signs.
Although the temptation is to offer surgery because little else can
be done, it must be considered that surgery carries with it at least
a 3% risk of significant morbidity or mortality resulting from intra-
cerebral haemorrhage. This makes the trade off between possible
risks and potential benefit not sufficiently favourable to
recommend surgery in these patients. 
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TARGETS FOR DBS IN TREATMENT OF PARKINSON’S DISEASE
Thalamus
Historically, chronic thalamic stimulation had already been used for
the treatment of chronic pain. However because the thalamus is the
final common outflow pathway for all tremors, contralateral tremor
is reliably suppressed with DBS in the region of Vim. The majority
of studies that have evaluated thalamic stimulation have reported
approximately 90% improvement in tremor of the contralateral
limb, whilst avoiding the adverse effects on speech and cognitive
function related to thalamotomy. Although tremor is markedly
improved in PD, there is sometimes no significant improvement in
activities of daily living as there is no effect on bradykinesia and
although dyskinesia is occasionally helped, this is not a reliable
observation. Even patients with tremor predominant Parkinson’s
disease will normally develop bradykinesia in time, so it is now
recommended that such patients should have STN rather than
thalamic stimulation, reserving thalamic surgery for non-
Parkinson’s disease tremor.

Pallidum
Based on the success of DBS for tremor and of pallidotomy for
parkinsonian symptoms, Siegfried and Lippitz (1994) used the
technology of DBS for continuous stimulation of the posteroventral
globus pallidus internus (GPi). Posteroventral pallidal stimulation
will reliably abolish contralateral dyskinesias. This includes
biphasic and peak dose dyskinesia, and “off” state dystonias. The
improvement in “off” state bradykinesia also occurs, as does
contralateral tremor but this is not a reliable effect. Medication
remains unaltered following the procedure. Axial symptoms,
including dyskinesias, non-dopaminergic gait and bulbar function
do not improve, whilst “on” state postural instability and freezing
may be worsened. Other potential side effects include visual field
defects (optic tract), hemiparesis and dysarthria (internal capsule).
Weight gain is also frequently observed, probably resulting from
reduction in dyskinesias as well as functional improvements that
may aid feeding.

Subthalamus
Bilateral subthalamic stimulation alleviates all the principal
symptoms of tremor, rigidity and badykinesia. In 1993 Benebid
reported stimulation of the subthalamic nucleus (STN), which
improved almost all parkinsonian symptoms allowing substantial
reduction of dopaminergic medication. Drug induced dyskinesias
are also reduced, although unlike pallidal surgery, this occurs by

the resultant reduction of medication
postoperatively. On stimulation or
lesioning of the pallidum or STN,
transient dyskinesias may ensue, which
are usually a predictor of successful
outcome. Unilateral surgery can be
offered to patients with very asymmetric
disease, but most require bilateral surgery
to avoid problems with variable
medication requirements on the two
sides. Adverse effects are very frequent
during electrical stimulation of the
subthalamic area and include dystonic
symptoms, paraesthesia and oculomotor
effects. There is also concern about the
frequency of psychiatric side effects,
particularly depression that probably
arises as a result of the inhibition of STN

limbic areas. As this can occur in the absence of any previous
history of mental disorder, patients with a history of significant
depression should not be offered STN surgery, since the observed
rate of suicide has been high in some series.

SUMMARY 
In summary, there is no doubt that there remains a definite role for
neurosurgical intervention in the treatment of PD. Particularly with
reference to DBS, dramatic benefits with a relatively small risk of
adverse effects, are acheivable in experienced hands. Robust
comparative trials are however urgently required, not only to
validate the effectiveness of DBS but also to help determine the
cost effectiveness of this relatively expensive treatment. Confirming
the mechanisms by which these systems exert their effect also
carries considerable importance as this could potentially provide
new insights for the development of future neuroprotective
therapies.
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Lesional Surgery. Post-operative axial MRI scan of
patient following bilateral pallidotomy for PD.

DBS. Coronal MRI scan of a patient following
implantation of bilateral electrodes into the GPi.
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The juxtaposition of two societies with similar, but sometimes
different angles on brain function and mis-function, had by its

very nature, clear potential to both excite or disappoint. Either side
might fail to appreciate the nuances of the argument from the
opposite standpoint, perhaps translated into failure to attend ses-
sions not thought to be directly relevant to their field. Happily, this
was far from the case for this meeting, and the end of conference
consensus was that this had been an inspiring and friendly meet-
ing, with large amounts of ground shared, and knowledge gained,
which would be of great use in tackling the clinical problems com-
mon to both.

The meeting was enlivened by two controversial debates: ‘that
neither neurologists nor psychiatrists are competent to manage
conversion disorder’ and ‘published trials provide sufficient evi-
dence to warrant the use of aspirin for the secondary prevention of
ischaemic stroke’. A fine tour of frontal lobology was provided by
Professors Robbins, Neary and David.

We were proud to have two senior guests of honour: Lord Owen
who described to us, from first hand experience, how serious ill-
ness had impacted on Heads of Government, and indeed had on
occasion changed history. The next day Lord Walton received the
ABN Medal and recalled an imposing career in both neuroscience
and politics.

Great thanks must also be paid to Professor McDonald as
Harveian Librarian, who delighted us with a fantastic display of
neuroscience documents from the College Library over
the centuries.

The eight mini-reports below provide some of
the flavour of the conference, but full credit
must be paid to all those who talked and
provided posters for this meeting.

1. The 12 year prognosis of unilat-
eral functional weakness and
sensory disturbance. Stone,
Edinburgh and Oxford: 60 patients
who had received a diagnosis of
unilateral functional weakness or
sensory disturbance between 1985-
1992 were reviewed, with a mean
duration of follow-up of 12 years.
Over 80% still reported weakness or
sensory disturbance, with self reported
limitation of function common. Only one
had developed a neurological disorder to
explain the symptoms.

2. Corticosteroids do not prevent optic nerve atrophy fol-
lowing optic neuritis. Hickman, London: the central question
was whether pulsed high dose steroid reduced optic nerve atro-
phy in optic neuritis. Analysing optic nerve images from a
recent trial of steroid versus placebo, no evidence of a preven-
tive effect was found.

3. The accuracy of the pulvinar sign on MRI in the diagnosis
of vCJD. Collie, Edinburgh: the MRI scans of the available
92/100 cases of vCJD were reviewed independently by two neu-
roradiologists. Despite variation in scan protocol, hyperintensity
of the posterior thalamus relative to the anterior putamen (the
‘pulvinar’ sign) was positive in 85% of cases. Using FLAIR imag-
ing the current sensitivity of this sign is 95% - the most acccu-
rate non-invasive diagnositic test for vCJD.

4 Cognitive and behav-
ioural profile of atyp-
ical Parkinsonian
syndromes. Bak,
Cambridge: applying a
variety of cognitive
tests to four extra-pyra-
midal syndromes, char-
acteristic profiles of
impairment were
found. Progressive
supranuclear palsy
(PSP) had the greatest
impact on verbal fluen-
cy, dementia with lewy
bodies (DLB) on orien-
tation, and corticobasal
degeneration (CBD) on
language; psychiatric
symptoms were more
frequent in CBD and DLB. Multiple system atrophy emerged rel-
atively unscathed.

5. Long term outcome in children born to mothers with
epilepsy. Adab, Liverpool and Manchester: approximately 250

children born to mothers with epilepsy were assessed in
terms of their verbal IQ. 80 were unexposed to anti-

convulsants, the remainder to a variety of drugs.
Mean VIQ was significantly lower in the val-

proate group compared to both non-
exposed and other monotherapy groups.

6. A study of déjà vu in patients with
temporal lobe epilepsy, students
and neurology outpatients. Warren-
Gash, Edinburgh: in patients with
epilepsy, déjà vu occurred significant-
ly more often, lasted longer, and was
associated with more physical features
and dissociation than in controls. 88%

of controls had experienced déjà vu sen-
sations.

7. Homocysteine and cerebral small
vessel disease. Hassan, London and Leeds:

homocysteine is postulated to be toxic to endothe-
lium. In this study, mean levels were higher in lacunar

stroke (>2 months after last event) than in matched controls.
The risk increased with increasing levels of homocysteine.

8. Do rates of cerebral atrophy in Alzheimer’s disease
accelerate? Janssen, London: patients with early onset
Alzheimer’s disease were imaged longitudinally to determine
the rates of atrophy. There was considerable variation in the
inter-patient rate of progression, however the intra-patient rate
remained relatively constant with a gradual acceleration over
time.

Jeremy Chataway,Consultant Neurologist
St Mary’s Hospital, London and

National Hospital for Neurology and Neurosurgery,
Queen Square, London
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"In patients with 
epilepsy, déjà vu occurred
significantly more often,

lasted longer, and
was associated with more

physical features and
dissociation than 

in controls."

Lord Walton of Detchant, who received the ABN
medal at the meeting.
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The 7th International Congress on Parkinson’s disease and
Movement Disorders was held in the Fountainebleau Hilton Resort

and Towers, Miami Beach, between the 10th and the 14th November.
The surroundings were beautiful and the sight of sun, surf and sand
were a welcome break for the numerous UK delegates.

The meeting itself was of the highest calibre, with a mixed pro-
gramme, generally well paced, comprising plenary sessions (11 in
total) and poster sessions (seven in total). A minor criticism was that
with over 1180 posters on display, the time available for viewing was
somewhat restricted, necessitating some homework before each ses-
sion and a clear focus. 

When writing a report from such a large meeting, it is impossible not
to “cherry pick”, clearly reflecting one’s own preferences (and some-
times attendance!). I will not comment upon the posters, since the
space available would make this virtually meaningless (interested read-
ers may refer to the Movement Disorders Journal Supplement 5, 2002
for a full list of abstracts anyway). There was, however, the usual eclec-
tic mix of work, ranging from the nature of Ravel’s neurodegenerative
illness and the effect of golf upon Parkinson’s disease, to leading edge
genetic and therapeutic studies. 

Three reports particularly attracted my attention in the plenary ses-
sions. Vincenzo Bonifati (Italy) described the clinical features of reces-
sive Parkinson’s disease (PD). Notably, however, he announced the
gene, DJ-1, believed to underpin the PARK 7 phenotype (onset < 40
years of age, slowly progressive, dystonic features and psychiatric
manifestations). This gene is located on chromosome 1p36. Its seven
exons encode a ubiquitous 189 amino acid protein thought to modu-
late transcription and to be involved in the oxidative stress response.
The elegant studies described put another tantalising piece into the jig-
saw of PD pathogenesis and will undoubtedly spawn important work
in other parkinsonian genotypes and phenotypes.

Stanley Fahn (USA) described the results of the ELLDOPA study. This
multicentre, randomised, placebo-controlled study examined the
effects of levodopa in early PD. Three hundred and sixty-one drug-
naïve patients were randomised at a time when they did not require
anti-parkinsonian treatment to either placebo or one of three doses of
levodopa (150mg, 300mg or 600mg per day). Study duration was 40
weeks and the majority of patients were then re-examined after a two-
week washout period (the washout period was later extended in some
patients). Fifty six per cent of 361 patients underwent b-CIT SPECT at
baseline and 95% of these subjects were re-scanned at 40 weeks.
Primary end-point was the change in Unified Parkinson’s Disease
Rating Scale (UPDRS) between baseline and after 40 week washout.

Unsurprisingly, dyskinesias occurred more frequently in the higher
dose L-dopa group (16%) and wearing-off was also more common in
these patients. After washout, the total and motor UPDRS scores were
improved (-1.4 and -1.3, respectively) in the 600mg/day L-dopa group,
compared with baseline, while there was also a highly significant
improvement in quality of life on this dose. Patients allocated placebo
deteriorated by 7.8 and 5.2 points in the total and motor UPDRS scores,
respectively. Professor Fahn discussed the possibility that L-dopa might
actually be neuroprotective, although there is an obvious clinical price
to pay in terms of motor complications. Furthermore, the results of the
SPECT study showed a significantly greater loss of striatal tracer uptake
in the higher L-dopa group (-1.4% versus -7.2%). These values were
comparable to those previously reported in the CALM-PD study, which
also used SPECT. It is interesting that greater emphasis was put on the
clinical output from the ELLDOPA study, despite the “contrary” SPECT
correlate. Eleven per cent of subjects had normal SPECT scans; a new
term to describe these patients was coined “SWEDDs” (subjects with-
out evidence of dopaminergic deficits). The more cynical observer
might call these patients essential tremor!

Warren Olanow (USA) presented the results from a two-year double-
blind controlled trial of foetal nigral transplantation in PD. Thirty-four

patients with advanced disease (aged 35-75) were allocated to either
bilateral transplantation with one donor per side, four donors per side
or bilateral placebo surgical procedures (the inner cranial vault and
dura mater were not penetrated). Some jaws dropped in the audience
when they heard that the placebo patients, like those in the active
treatment groups, also took cyclosporine A for six months. The prima-
ry endpoint for the study was the change in motor UPDRS score in a
practically defined “off” state. Two deaths, unrelated to the transplant
procedure, occurred during the study. A post-mortem in one subject
(who had received four doors per side) indicated approximately
100,000 tyrosine hydroxylase-positive surviving cells per striatum.
Despite this, and the fact that 18F-dopa PET scans showed a signifi-
cantly increased tracer uptake in transplanted patient groups, the study
was “negative” as clinical (primary and also secondary) endpoints did
not show a significant improvement (p=0.24 for primary endpoint).
There was no benefit in younger versus older patients, but patients
with less severe disease (motor UPDRS < 49 at study entry) did show
a greater improvement. Furthermore, and consistent with the earlier
Freed study, 13 of the 23 patients receiving transplants showed “off”
medication dyskinesias (so-called “runaway” dyskinesias). Three of
these patients were so disabled by their dyskinesias, they required
“additional surgery”. Olanow presented the data beautifully, but it is
impossible not to feel deflated by another negative transplantation
study. No doubt the media will go to town and suggest that this is the
last nail in the coffin for this procedure. Certainly a more measured
approach, as advocated by workers in this area in the UK, with greater
emphasis on underlying neurobiological mechanisms and more
exhaustive initial use of animal models, is indicated if this treatment is
to be resurrected.

In terms of “all round education and enjoyment” the plenary session
on tauopathies took the biscuit for me. Perhaps it was the more clini-
cally-based approach, supplemented by video and case studies that got
this off to such a good start. David Neary’s talk, concerning the phe-
notypic and pathological correlates of frontotemporal dementias, was
outstanding and of particular help to those clinicians, including myself,
who do not (knowingly) see these patients very often. This was fol-
lowed by Peter Heutink (Netherlands) who gave an accessible state of
the art dissection of the molecular genetics of the tauopathies. 

Other high spots included a debate between Professor Andrew Lees
(UK) and Charles Duyckaerts (France) with the title “Is Parkinson’s dis-
ease with dementia and dementia with Lewy bodies the same dis-
ease?”. Professor Lees argued they were and with the use of a well-
practised debating style, humour and no little substance, carried the
day for me (even though no “official” vote was taken). 

David Brooks (UK) gave the Stanley Fahn lecture (yes, it is possible
in the USA to still be alive and have a lecture named after you!). There
is no auditorium too large to cramp his inimitable style, laced with
humorous interjections, in clearly getting across complex imaging par-
adigms and results. He briefly described the outcome of the REAL-PET
study in showing that patients receiving the dopamine agonist ropini-
role displayed significantly less progression in their 18F-dopa scans
when compared with patients allocated levodopa. His talk also, how-
ever, touched upon a wide range of other topics including the appli-
cation of PET to non-motor complications of PD such as depression
(reduced noradrenergic function in limbic areas) and dementia (poten-
tial use of the amyloid-binding tracer 11C-PIB).

In conclusion, I found that attendance at this meeting was extreme-
ly rewarding from a professional perspective. This seems to have been
the view of the majority of UK colleagues who I saw during the five
days in Miami. Furthermore, I also managed to keep my sun-tan to a
respectable shade!

David J Burn, 
Newcastle upon Tyne

7th International Congress of Parkinson’s Disease and
Movement Disorders 10-14 November, 2002

Miami, Florida
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XENAZINE™ 25 ABBREVIATED PRESCRIBING
INFORMATION: Please refer to Summary of Product
Characteristics before prescribing Xenazine™ 25. Each
tablet contains 25mg tetrabenazine. USES: Movement
disorders associated with organic central nervous system
conditions, e.g. Huntington’s chorea, hemiballismus, and
senile chorea. Moderate to severe tardive dyskinesia,
which is disabling and/or socially embarrassing, and
persistent despite withdrawal, switching or reduction of
the dose of antipsychotic medication, or where
withdrawal of the medication is not a realistic option.
DOSAGE: Organic Movement disorders: Dosage and
administration are variable and only a guide is given. An
initial starting dose of 25mg three times a day is
recommended. This can be increased by 25mg a day
every three or four days until 200mg a day is being given
or the limit of tolerance, as dictated by unwanted effects,
is reached, whichever is the lower dose. If there is no
improvement at the maximum dose in seven days, it is
unlikely that Xenazine™ 25 will be of benefit to the patient.
Tardive Dyskinesia: An initial starting dose of 12.5mg a
day is recommended, subsequently titrated to response.
Again medication should be discontinued if there is no
clear benefit or side effects cannot be tolerated. Children &
Elderly: No specific dosage recommendations are made
for the administration of Xenazine™ 25 to children or the
elderly. CONTRA-INDICATIONS, WARNINGS, ETC.
Contra-indications: Xenazine™ 25 blocks the action of
reserpine. Precautions: Xenazine™ 25 may cause 
drowsiness and could interfere with activities requiring
mental alertness. Patients should be advised not to drive
or operate machinery until their individual susceptibility is
known. For use in tardive dyskinesia the condition should
be persistent despite withdrawal, reduction in dose or
alteration of antipsychotic medication, or where
withdrawal of the medication is not a realistic option.
Pregnancy and Lactation: There is inadequate evidence of
safety of the drug in human pregnancy and no evidence
from animal work. Xenazine™ 25 should be avoided in
breast-feeding mothers. Interactions: Levodopa should be
administered with caution in the presence of Xenazine™
25. Side effects: Side effects are usually mild with little
hypotensive action and few digestive disorders. The main
unwanted effect reported to date has been drowsiness,
which occurs with higher doses. If depression occurs, it
can be controlled by reducing the dose or by giving
antidepressant treatments. Xenazine™ 25 should not be
given immediately after a course of any of the
monoamine oxidase inhibitors as such treatment may
lead to a state of restlessness, disorientation and
confusion. A parkinsonian-like syndrome has been
reported on rare occasions, usually in doses above 200mg
per day, but this disappears on reducing the dose.
Neuroleptic malignant syndrome (NMS) has been
reported rarely. This may occur soon after initiation of
therapy, following an increase in dosage or after
prolonged treatment. The clinical features usually include
hyperthermia and severe extrapyramidal symptoms.
Skeletal muscle damage may occur. If NMS is suspected
Xenazine™ 25 should be withdrawn and appropriate
supportive therapy instituted, treatment with dantrolene
and bromocriptine may be effective. Overdosage: Signs
and symptoms of overdosage may include drowsiness,
sweating, hypotension and hypothermia. Treatment is
symptomatic. PHARMACEUTICAL PRECAUTIONS:
Store below 30ºC LEGAL CATEGORY POM
PRESENTATION, PACK SIZE, PRODUCT LICENCE
NUMBER & BASIC NHS COST: Round yellowish buff
tablets, printed with CL25 containing 25mg of
tetrabenazine in packs of 112. PL 14576/0005  £100.00
FURTHER INFORMATION IS AVAILABLE FROM THE
PRODUCT LICENCE HOLDER: Lifehealth Limited, 23
Winkfield Rd, Windsor, Berkshire, SL4 4BA.
Date of preparation: October 2002. © Cambridge
Laboratories. Reference: 1. Jankovic J, Beach J.
Neurology 1997; 48: 358-362.  
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Many movement disorders.

One treatment choice.
Only Xenazine 25 is proven and
licensed for use in all these hyperkinetic 
movement disorders

Restoring movement through choice, 
restoring confidence

Long term therapy with Xenazine 25
demonstrates sustained benefits and 
is generally well tolerated1
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2003
January 

North West Nurses Epilepsy Forum
(Learning Disabilities)
17 January, 2003;Widnes, UK
Sam Loughran,
Sam_loughran@hotmail.com,
Tel. 0151 420 7619
Neuroendoscopy
21-22 January, 2003; London, UK
Neurosurgery Courses Assistant, RCSE,
Tel. 0207 869 6335,
Fax. 0207 869 6329,
E. neurosurgery@rcseng.ac.uk
British Association of Stroke
Physicians Annual Conference
22 January, 2003; Keele, UK
www.basp.ac.uk/baspconference2003.htm
Neuromuscular Conference & EMG
Workshop
25-26 January, 2003; London, Canada
E. betsy.thoth@lhsc.on.ca
ABN Joint Meeting with the
Neurology Association of South
Africa
29 January-1 February, 2003;
E. selliott@curie.uct.ac.za
Chicago Review Course ini
Neurological Surgery
31 Jan-9 February, 2003; Chicago, US
Tel. 001 773 296 6666,
Fax. 001 773 296 9999,
E. Dkeegan@chicagoreviewcourse.com

February
Improving Stroke Rehabilitation
3 February, 2003; London, UK
Tel. 020 7017 5668,
E. rhiannon.clayton@informa.com,
www.healthcare-info.co.uk/LH1195
Quantitative Neurosciences: Models,
Algorithms, Diagnostics, and
Therapeutic Applications
5-7 February, 2003; Florida, US
E. Dr Panos Pardalos, pardalos@ufl.edu or
Dr J Chris Sackellares, sackellares@epilep-
sy.health.ufl.edu
Gordon Holmes Prize for Trainees in
Neurology, Neurosurgery,
Neurophysiology, Neuropathology or
Neuroradiology 
6 February, 2003; London, UK
RSM,Tel. 020 7290 2984,
E. cns@rsm.ac.uk 
Neurological Anatomy
10-12 February, 2003; London, UK
Neurosurgery Courses Assistant, RCSE,
Tel. 0207 869 6335, Fax. 0207 869 6329,
E. neurosurgery@rcseng.ac.uk
Stepping Out After Brain Injury
12 February, 2003; London, UK
Gwen Cutmore,Tel/Fax. 01621 843334,
E. gwen.cutmore@lineone.net
28th International Stroke
Conference
13-15 February, 2003; Phoenix, US
Tel. LaRita Edwards, 001 214 706 1100,
Fax. 001 214 706 5262,
E. strokeconference@ heart.org
Neuroradiology
13 February, 2003; London, UK
Neurosurgery Courses Assistant, RCSE,
Tel. 0207 869 6335, Fax. 0207 869 6329,
E. neurosurgery@rcseng.ac.uk

Approaches for Intracranial Surgery
14 February, London, UK
Neurosurgery Courses Assistant, RCSE,
Tel. 0207 869 6335, Fax. 0207 869 6329,
E. neurosurgery@rcseng.ac.uk

Recovering From Head Injury,
Medico-legal Aspects of
Neuropsychiatry
13-14 February, 2003; London, UK
Gwen Cutmore,Tel/Fax. 01621 843334,
E. gwen.cutmore@lineone.net
Atypical Parkinsonian Disorders;
From Protein Dysfunction to
Therapeutic Intervention
19-21 February, 2003; Innsbruck, Austria
http://apd2003.neuro-uibk.info/
North West Nurses Epilepsy Forum
(Learning Disabilities)
21 February, 2003;Widnes, UK
Sam Loughran,
Sam_loughran@hotmail.com,
Tel. 0151 420 7619
2nd International Meeting on
Steroids and Nervous System
22-26 February, 2003;Torino, Italy
Fax. 0039 0 116 707 732,
E. giancarlo.panzica@unito.it
Relevance of Cell Death in
Development of Disease of the
Brain
24-25 February, 2003; Berlin, Germany
Sonia Waiczies,Tel. 0049 30 450 539 051,
Fax. 0049 30 450 539 906,
E. sonia.waiczies@charite.de
Annual Conference on Acute
Medical Emergencies
24-25 February, 2003; London, UK
Jayne Wesley-Smith,Tel. 0207 7200 600,
Fax. 0207 7207 177,
E. ame@confcomm.co.uk
Dementia 2003
24-25 February, 2003; London, UK
Gemma Dines,Tel. 0208 678 5322
Edinburgh Clinical Trial
Management Course (ECTMC) 2003
26-28 February, 2003; Edinburgh, UK
Anne Williamson,Tel. 0131 537 2913,
Fax. 0131 332 5150,
E. ectmc@skull.dcn.ed.ac.uk
1st International Conference on 
Cytokine Medicine
27-28 February, 2003; Manchester, UK
Jacinta Scannell,
Tel. 020 897 70011,
E. cyto@hamptonmedical.com

March 
Back Pain
6 March, 2003; London, UK
RSM,Tel. 020 7290 2984,
E. cns@rsm.ac.uk
Faculty of Old Age Psychiatry
Residential Meeting
6-7 March, 2003; London, UK
Tel. 0207 2352 351 x 142,
Fax. 0207 2596 507, E.
pcornell@rcpsych.ac.uk
Goal Planning in Acute and
Community Settings
7 March, 2003; Ely, UK
Alison Gamble,Tel. 01353 652173,
Fax. 01353 652164, E-Mail.
alison.gamble@pow.lifespan-tr.anglox.nhs.uk
Preventive Pharmacotherapy of
Headache Disorders
7-9 March, 2003; Copenhagen, Denmark
Hanne Aggergaard,Tel. +45 43 233 291,
Fax. 45 43 233 926,
E. hagn@glostruphosp.kbhant.dk
Heart & Brain, 6th International
Stroke Conference and 3rd
Conference of the Mediterranean
Stroke Society
12-15 March, 2003; Monte Carlo, Monaco
Tel. +972 3 5140018/9, Fax. +972 3
5172484, E. Stroke6@kenes.com

Innovative Therapies in
Autoimmune Disease Conference
13-16 March, 2003;Washington, US
Tel. 001 404 633 3777,
E. acr@rheumatology.org
Transcranial Magnetic Stimulation in
Movement Disorders
Santa Margherita Ligure, Genova
14-15 March, 2003
Tel. +39 010 583 224, Fax. +39 010 553 1,
E. aristea@aristea.com
3rd Advanced Prosthetic and
Amputee Rehabilitation Course
17-19 March, 2003; London, UK
Mrs Sandy Weatherhead, BSRM,Tel. 01992
638865, E-Mail. admin@bsrm.co.uk
North West Nurses Epilepsy Forum
(Learning Disabilities)
21 March, 2003;Widnes, UK
Sam Loughran,
Sam_loughran@hotmail.com,
Tel. 0151 420 7619
American Academy of Neurology
55th Annual Meeting
29 March-5 April, 2003; Honolulu, Hawaii
Tel. 001 651 695 1940,
Fax. 001 651 695 2791

April 
British Society for Rheumatology
20th AGM
1 April, 2003; Manchester, UK
Tel. Caroline Pembroke, 0207 242 3313,
Fax. 0207 242 3277,
E. caroline@rheumatology.org.uk
IPA European Regional Meeting
1-4 April, 2003; Geneva, Switzerland
E. ipa@ipa-online.org
36th Annual Scientific Meeting of
The Pain Society
1-4 April, 2003; Glasgow, UK
Tel. 0207 6318 870, Fax. 0207 323 2015,
E. meetings@painsociety.org
See the Bigger Picture - Learning
Difficulties,ADHD, DAMP, Dyslexia
2-3 April, 2003; Edinburgh, Scotland
Tel. 0046 31 818 200, Fax. 0046 31 818
226, E. congrex@gbg.congrex.se
ABN Spring Scientific Meeting
2-4 April, 2003; Cardiff, UK
E. abn@abnoffice.demon.co.uk
Annual Meeting of the American
Academy of Neurology
5-12 April, 2003; Nashville, US
Tel. +1 651 695 1940
Cannabis
7 April, 2003; London, UK
RSM,Tel. 020 7290 2984, E. cns@rsm.ac.uk
Neurology for Neuroscientists IX
7-8 April, 2003; Oxford, UK
Prof. J B Clark, E. nneurosc@ion.ucl.ac.uk,
www.ionlucl.ac.uk/neurochemistry/N4N/pr
ogramme.html
British Geriatric Society Spring
Meeting
10-12 April, 2003; Aberdeen, UK
BHM Ltd.Tel. 01825 768 902, Fax. 01825
768 902,E. contact@bhm.co.uk
2nd Emirates Neuroscience
Conference
12-17 April, 2003; Dubai, United Arab
Emirates
Dr Javaid Iqbal,Tel. 0097 142 666 416/0097
142 711 221, Fax. 0097 142 711 221,
E. jiqbal49@emirates.net.ae
17th National Meeting of the British
Neuroscience Association
13-16 April, 2003; Harrogate, UK
Tel. 0151 794 5449,
E. harrogate2003@bna.org.uk

Approaches to the Lumbar &
Thoracic Spine
14-16 April, 2003
Neurosurgery Courses Assistant, RCSE,
Tel. 0207 869 6335, Fax. 0207 869 6329,
E. neurosurgery@rcseng.ac.uk
North West Nurses Epilepsy Forum
(Learning Disabilities)
18 April, 2003;Widnes, UK
Sam Loughran,
Sam_loughran@hotmail.com,
Tel. 0151 420 7619
Annual Meeting of the American
Association of Neurological
Surgeons
26 April-1 May, 2003; San Diego, US
www.neurosurgery.org

May 
Pain
1 May, 2003; London, UK
RSM,Tel. 020 7290 2984, E. cns@rsm.ac.uk
6th International Conference AD/PD
8-12 May, 2003; Seville, Spain
Kenes International, 17 Rue du cendrier,
PO ox 1726, CH-1211 Geneva,
Switzerland.
Tel. +41 22 908 -488, Fax. +41 22
7322850, E. adpd@kenes.com
North West Nurses Epilepsy Forum
(Learning Disabilities)
16 May, 2003;Widnes, UK
Sam Loughran,
Sam_loughran@hotmail.com,
Tel. 0151 420 7619
The Society of Neurological
Surgeons 2003 Annual Meeting
18-20 May, 2003; Cincinnati, US
David G Peipgras,Tel. 001 507 284 2254,
Fax. 001 507 284 5206,
piepgras.david@mayo.edu
2nd World Congress of Physical &
Rehabilitation Medicine - ISPRM
18-22 May, 2003; Prague, Czech Republic
Congress Secretariat
Tel. +972 3 9727500, Fax. +972 3
9727555, E. physical@kenes.com
Basic Neurophysiology
19 May, 2003; London, UK
Neurosurgery Courses Assistant, RCSE,
Tel. 0207 869 6335, Fax. 0207 869 6329,
E. neurosurgery@rcseng.ac.uk
Clinical Neurophysiology
20 May, 2003; London, UK
Neurosurgery Courses Assistant, RCSE,
Tel. 0207 869 6335, Fax. 0207 869 6329,
E. neurosurgery@rcseng.ac.uk
Neuropathology
21-22 May, 2003; London, UK
Neurosurgery Courses Assistant, RCSE,
Tel. 0207 869 6335, Fax. 0207 869 6329,
E. neurosurgery@rcseng.ac.uk
8th Euroacademia Multidisciplinaria
Neurotraumatologica
21-24 May, 2003; Graz, Austria
E. hans.tritthart@klinikum-graz.at
Neurology for Neurosurgeons
22-23 May, 2003; London, UK
Neurosurgery Courses Assistant, RCSE,Tel.
0207 869 6335, Fax. 0207 869 6329,
E. neurosurgery@rcseng.ac.uk
5th World Congress on Brain Injury
23-26 May 2003; Stockholm, Sweden
E. info@internationalbrain.org. or
Tel. 001 703 683 8400 ext 101
The Spectrum of Multiple Sclerosis
Care
28 May - 1 June, 2003; San Diego, US
Tel. 001 201 837 0727 x 120,
E. info@mscare.org

If you would like your event listed in the next issue, send details to: Rachael Hansford on 
Fax: 0131 3131110 or E-Mail: AdvancesinCNR@aol.com by February 7th, 2003.

Brain Awareness Week: 10-16 March 2003 
International public programme of brain related events 
Contact Lisa Cokayne-Naylor on Tel: 020 7937 8771,
Email: edab@which.net or see www.edab.net 
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ATYPICAL PARKINSONIAN DISORDERS
From protein dysfunction to therapeutic intervention

International Meeting 
sponsored by

Invited Faculty

� D Caparros-Lefebvre, FRENCH WEST
INDIES

� G Dechant, Innsbruck, AUSTRIA
� D Dickson, Jacksonville, USA
� M Goedert, Cambridge, UK
� J Hardy, Jacksonville, USA
� M Hutton, Jacksonville, USA
� S Kuzuhara, Mie-ken, JAPAN
� AE Lang, Toronto, CANADA
� A Lees, London, UK
� N Leigh, London, UK
� I Litvan, Bethesda, USA
� E Mandelkow, Hamburg, GERMANY
� I McKeith, Newcastle, UK
� W Poewe, Innsbruck, AUSTRIA
� N Quinn, London, UK
� M Reindl, Innsbruck, AUSTRIA
� M Spillantini, Cambridge, UK
� J Steele, GUAM
� N Stefanova, Innsbruck, AUSTRIA
� F Tison, Bordeaux, FRANCE
� E Tolosa, Barcelona, SPAIN
� J Trojanowski, Philadelphia, USA

The Movement Disorder Society

February 19-21, 2003, Innsbruck, Austria

Congress Organiser
Prof. Gregor Wenning, MD PhD

Department of Neurology, University of Innsbruck,

Anichstrasse 35, 6020 Innsbruck / Austria

Tel.: ++43/512/504-3920, Fax: ++43/512/504-3852

Email: gregor.wenning@uibk.ac.at

Meeting Homepage:
http://apd2003.neuro-uibk.info EC
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This 3-day course focuses on managing randomised controlled
trials (RCTs), but also covers some aspects of trial design. It is
designed for people who are: a) working as a trial manager or
coordinator;  b) have taken part in controlled trials  and wish to
run their own trial (or broaden their knowledge)  c) who have
no trials experience, but intend to play a part in running RCTs
in the future.  The knowledge gained is often relevant to peo-
ple working on other types of research design (cohort studies,
surveys, etc).  The course is recognised by the UK Medical
Research Council, and is a mixture of lectures and small group
workshops. Its practical approach takes participants through
all stages of undertaking a well-run trial. Topics will include:

EDINBURGH CLINICAL TRIAL 
MANAGEMENT COURSE (ECTMC) 2003
26th February - 28th February 2003

• Rationale for doing  RCTs
• Starting up a trial
• Regulatory requirements
• Involving consumers
• Designing trial materials

• Methods of randomisation
• Maximising recruitment
• Managing data effectively
• Managing a realistic budget

Fees: The course fee is £450 per delegate, which includes lunches,
refreshments, an evening reception and the course dinner. 
For further details, including the draft programme, see
www.dcn.ed.ac.uk/ectmc.
You can register provisionally at this site; confirmation of your place
will be issued when your payment is received. Places are limited, so
please book early to avoid disappointment. 

For other enquiries about the course, please contact Anne Williamson,The
Edinburgh Clinical Trial Management Course,.Dept. Clinical Neurosciences,
Western General Hospital Crewe Road, Edinburgh EH4 2XU.Tel: 0131
537 2913, Fax: 0131 332 5150, Email: ectmc@skull.dcn.ed.ac.uk

The British Neuropsychiatry Association 2003 Annual Meeting
13-14 February, 2003, Institute of Child Health, London

For further information contact:
Gwen Cutmore, BNPA Conference Secretary, Landbreach Boatyard, Chelmer Terrace, Maldon, Essex. CM9 5HT, Tel/Fax: 01621 843334; 
email: gwen.cutmore@lineone.net, website: www.bnpa.fsnet.co.uk.

Topics to be covered include:

• Recovering from Head Injury
• Medico-Legal Aspects of Neuropsychiatry
• The Neuropsychiatry of Love

For details of membership to the BNPA, open to medical practitioners in psychiatry, neurology and related clinical neurosciences, contact: 
The Secretary, Professor A S David, Department of Psychological Medicine, Institute of Psychiatry, De Crespigny Park, Denmark Hill, London SE5 8AF.

The meeting includes keynote addresses from promi-
nent international/UK speakers, and a session for
members' contributions.

In addition: On 12 February BNPA is holding a Conference on "Stepping out after Brain Injury"; this will be linked to the BNPA
conference session on "Recovering from Head Injury"

SectionCourses and conferences

FREE EFNS ABSTRACTS CD
Special offer for ACNR readers - free CD of EFNS abstracts 
courtesy of Janssen-Cilag
Did you miss the EFNS? To receive a free CD of abstracts, simply complete your details below
and post to ACNR , 7 Alderbank Terrace, Edinburgh EH11 1SX, fax to 0131 313 1110, or e-mail
your details to AdvancesinCNR@aol.com, putting ‘EFNS Abstracts CD’ in the subject line:

Name  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Mailing Address:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Post Code  . . . . . . . . . . . . . . . . . . . . . . . . . .
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If you would like to review books for ACNR, please contact Andrew Larner, Book Review Editor,
c/o AdvancesinCNR@aol.com

SectionBook Reviews

The Headaches, 2nd Edition 

Edited by: Jes Olesen MD,
PhD, Peer Tfelt-Hansen MD
and K. Michael A.Welch,
MD
Publisher: Lippincott
Williams and Wilkins, 2000
Pages: 254 
ISBN No: 0-7817-1597-0
Price: £140

This edition of The Headaches, like the first, is a compre-
hensive review of the subject. Everything from the history
of headache to ethical issues in headache research is cov-
ered in depth. The aim of this book is to be "an encyclo-
pedia of headaches", and it is just that. In the preface to
this edition, the editors state the hope that "the present vol-
ume will contribute to further manifest headache as a core
discipline of neurology and that it will be a stimulus to
develop better service for headache patients." The target
audience for this book, although not clearly stated in the
preface, would seem to be anyone who sees headache
patients on a frequent basis.

The book is divided into six large topic areas including:
1) General aspects of the headaches, 2) basic science
aspects of the headaches, 3) the migraines, 4) tension-type
headache, cluster headache and miscellaneous primary
headaches, 5) the secondary headaches, and 6) special
problems in the headaches and their management. There

are 132 chapters written by approximately 130 authors
from around the world. Extensive references accompany
each chapter. Many individual chapters have been
authored by experts from different countries, helping to
assure a balanced and international treatment of the topic.
There are contributors from North America, Europe, Asia,
and Australia. The book adheres to the International
Headache Society classification and diagnostic criteria for
headaches, thus giving continuity from chapter to chapter. 

As the authors point out in the preface, this text has
established itself as the primary source of reference in the
headache field. This book would be worth buying by any
person who takes care of headache patients on a regular
basis. It should be on the shelf of every serious headache
clinician and researcher.

Christopher J. Boes MD, 
Mayo Clinic Department of Neurology, US

Reading some textbooks of dementia one might easily
gain the impression that neurologists have no part to
play in the assessment, diagnosis, and management of
patients with this condition, it falling entirely within the
remit of old age psychiatrists and geriatricians.
However, as has been recognised since Alzheimer’s
original case, many patients with dementia are in the
presenile age group (however “presenile” might be
defined), and hence fit awkwardly into such a schema.
Furthermore, it is well recognised that services for
younger demented patients are less well developed than
for the elderly.  Hence there is a clear need for a book
looking specifically at early-onset dementia.

Chapters in this book follow a traditional pathway,
covering clinical, neuropsychological and neuropsychi-
atric assessment of cognitively impaired individuals, fol-
lowed by structural and functional imaging studies, then
pathology at the molecular, biochemical and histologi-
cal levels.  Diagnoses meriting their own chapters
include: Alzheimer’s disease, with a particular emphasis
on familial cases and the consequences of deterministic
mutations in the genes encoding amyloid precursor pro-
tein and the presenilins; frontotemporal dementia;
dementia with Lewy bodies; vascular dementia;
Huntington’s disease; prion diseases; and inflammatory
and infective causes of dementia.  The prion disease
chapter includes a number of interesting case vignettes,
including one (case 7) suggesting that the typical phe-
notype of variant Creutzfeldt-Jakob disease had been
encountered prior to the UK epidemic.  Drug treatment

for both the cognitive and behavioural/psychiatric
symptoms of dementia is covered. 

Most of these aforementioned chapters would sit very
easily in any textbook of dementia, without the “early-
onset” qualification.  Three chapters stand out as par-
ticularly germane to the theme of the book.  Chapter 1
deals with the epidemiology of early-onset dementia,
critical for planning service provision (regrettably this
chapter is inexplicably shorn of at least half its refer-
ences).  Chapter 20 covers practical issues, such as dri-
ving and legal matters, which are similar in all age
groups, and also financial and benefit arrangements
which differ for those still in employment as compared
with the retired.  But perhaps of greatest relevance to the
neurologist is chapter 18 which addresses causes of
dementia in young adults with a particular emphasis on
the wide variety of inherited metabolic disorders (Doran
M, Br J Hosp Med  1997; 58: 105-10), many very
unusual, but which are proportionally more frequent in
this age group and necessitate specialist diagnostic
skills, presumably best provided by a neurologist. 

This book contains a wealth of useful information,
much of it presented in easily accessible format.  Such is
the breadth of coverage that it may be recommended to
anyone involved in the diagnosis and management of
patients with dementia, not only those with early-onset.  

M Doran, AJ Larner; Cognitive Function Clinic,
WCNN, Liverpool

Early-onset dementia: A multidisciplinary approach
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EDITOR'S CHOICE
Vaccination for Alzheimer’s disease
The death of neurones in Alzheimer’s disease is probably
caused -at least in part- by aggregates of a peptide called amy-
loid β peptide that form the characteristic “amyloid plaques”.
Perhaps the strongest evidence for this comes from work in
experimental animals made transgenic for those mutations in
the amyloid precursor protein that lead to the rare familial forms
of Alzheimer’s disease. In 1999 and 2000, it was reported that
vaccination of such animals with aggregated amyloid β protein
not only reduced the number of amyloid plaques, but also
improved the animals’ cognitive deficits.

It seemed to good to be true….. and in some ways it was.
With great excitement the first patients were vaccinated with
amyloid β peptide aggregates; only for disappointment to
descend when the phase II trial was stopped early because of
several cases of aseptic meningo-encephalitis. Now two papers
in the latest issue of Nature Medicine restore some hope for the
strategy.

Roger Nitsch’s group in Zurich studied 24 patients who had
taken part in the trial, one of whom had developed the
meningo-encephalitis. They showed that sera from these
patients after vaccination bound selectively to amyloid plaques
and diffuse β-amyloid, both in brains from transgenic animals
and Alzheimer’s disease postmortem brains. Three out of six
patients tested also had antibodies in the CSF that bound to
amyloid plaques. Importantly, neither the CSF nor sera bound to
the normal full-length amyloid precursor protein or the soluble
form of β-amyloid, Aβ42. So it seems that the vaccinations
induced the response that was asked of them. The critical issue
is, of course, whether this impacts on the course of their demen-

tia; we will have to wait for the answer to that. There was no dif-
ference in the staining of the sera from the one meningo-
encephalitis patient, so we are none the wiser as to the mecha-
nism of this serious adverse effect.

More encouragement still comes from a report from St
George-Hyslop’s group in Toronto, Canada. They have charac-
terised the specificity and function of the antibodies induced by
vaccination of transgenic animals using amyloid β peptide
aggregates. They showed that the antibody response invoked
was largely against the 4-10 amino acids of Aβ42. The immune
sera inhibited Aβ cytotoxicity in a tissue culture assay and pre-
vented the formation of Aβ fibrils. Even more exciting though,
the sera disassembled aggregates that had already formed. The
implication, if this could be paralleled in man, is that vaccina-
tion might actually lead to the resorbtion of amyloid plaques.
Whether as a result there would be any recovery of cognitive
function is obviously another matter. Nonetheless these studies
will bring therapeutic vaccination back into the frame for the
treatment of Alzheimer’s disease. -AJC
Generation of antibodies specific for beta-amyloid by vacci-
nation of patients with Alzheimer disease.
Hock C, Konietzko U, Papassotiropoulos A, Wollmer A,
Streffer J, Von Rotz RC, Davey G, Moritz E, Nitsch RM.
NATURE MEDICINE 
2002 Nov;8(11):1270-5.

Therapeutically effective antibodies against amyloid-beta
peptide target amyloid-beta residues 4-10 and inhibit cyto-
toxicity and fibrillogenesis.
McLaurin J, Cecal R, Kierstead ME, Tian X, Phinney AL, Manea
M, French JE, Lambermon MH, Darabie AA, Brown ME, Janus
C, Chishti MA, Horne P, Westaway D,Fraser PE, Mount HT,
Przybylski M, St George-Hyslop P. 
NATURE MEDICINE
2002 Nov;8(11):1263-9.

A neural network model for object-based visual neglect 
Brain damage to the right parietal cortex can lead to people dis-
playing “neglect” for objects presented in half the visual space, in
this case on the left. Such “hemineglect” is prominent when there
is competition between two objects in space.  The object in the
right visual field is typically “seen”, while the object in the left visu-
al field is typically neglected. Deco’s attention-based computa-
tional model (2001) represents these effects. The current paper
builds upon this account to investigate another neglect occurring
in some patients with right parietal damage. This “object-based
visual neglect” occurs when the left side of each object in a hori-
zontal array within the visual field is neglected. The right side of
each object is often detected even when some objects appear to
the left of others. For example if two flowers are presented side by
side some distance apart, only the right-sided petals on each
flower would be “seen”.

Mean field equations are used to specify the model. Three
dynamic neural modules are involved. These include V1 (primary
visual cortex), inferior temporal cortex (object) and posterior pari-
etal cortex (spatial) components. Deco’s original model was mod-
ified to include lateral inhibition between neurons in V1 and the
posterior parietal cortex (PP) acting over a short range. The PP
module is “lesioned” mathematically to simulate specific brain
damage. The model accounts for visual object-based neglect fol-
lowing right parietal damage because high contrast at the edges
of objects, resulting from local lateral inhibition, interacts with
increasing damage towards the left visual field.  

This paper offers a thought-provoking instance of computation-
al neuroscience helping to understand brain function and may
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potentially help to describe clinical phenomena.-LAJ
Deco G, Rolls E T
Object-based visual neglect: a computational hypothesis. 
EUROPEAN JOURNAL OF NEUROSCIENCE 
2002: 16: 1994-2000

MULTIPLE SCLEROSIS
Regulating models of multiple sclerosis
A population of lymphocytes have been identified in animal mod-
els, the depletion of which allows autoimmune diseases to
emerge. However, it has been shown that the same lymphocyte
population can halt autoimmunity if replenished in these animals.
These lymphocytes can be identified by their cell surface antigens
CD4 and CD25. CD4+CD25+ T cell populations are now
referred to as T regulatory cells as they appear to be able to reg-
ulate autoreactive T cells that have the potential to cause autoim-
mune diseases.

In this paper, Kohm et al explore whether T regulatory cells
influence the course of a model of central nervous system autoim-
munity – experimental autoimmune encephalomyelitis (EAE) - in
which autoreactive cells against CNS proteins cause inflamma-
tion in the CNS, comparable to that seen in multiple sclerosis.

The group demonstrate a reduction in disease severity when
mice receive regulatory T cells rather than non-regulatory T cells
three days prior to induction of EAE. There was no reduction in
the number of mice that developed the disease. Therefore it
appears that in the presence of an increased number of regula-
tory T cells, autoreactive cells are still activated on induction of
EAE, but their ability to cause disease is reduced. The group went
on to assess the cytokine profile of T cells from mice that had
received the regulatory T cell infusion. On stimulation of these
cells in vitro, there was a shift in the cytokine profile to that of a
Th2, rather than the more typical EAE Th1 pattern. On histologi-
cal examination of the CNS a reduction in inflammatory cell infil-
trate was observed in the mice that had received regulatory T
cells. 

This is the first series of experiments looking at the effect of T
regulatory cells in an animal model of multiple sclerosis; further
experiments assessing the effect of these cells in established dis-
ease are eagerly awaited as this may reveal a novel therapeutic
tool to explore in the treatment of multiple sclerosis.
-ALC
CD4+CD25+ Regulatory T Cells Suppress Antigen-Specific
Autoreactive Immune Responses and Central Nervous System
Inflammation During Active Experimental Autoimmune
Encephalomyelitis.
Kohm AP, Carpentier PA, Anger HA, Miller SD.
THE JOURNAL OF IMMUNOLOGY
2002, 169;4712 – 4716.

What is optic-spinal multiple sclerosis?
The optic-spinal form of multiple sclerosis (OSMS), otherwise
known as Devic’s syndrome or neuromyelitis optica (NMO), is
said to be particularly common in Japan. This retrospective study
from a university hospital in Sendai in north-east Japan attempts
to define the characteristics of “pure OSMS”.

From the case records of 118 MS patients seen between 1988-
1999, 36 were found to have “clinical OSMS”, that is recurrent
attacks of optic neuritis and myelitis as the only clinical features.
Of these, only 10 (8.5% of the original sample) had persistently
normal MRI brain scans (3-10 scans, over a ≥ 5 year period),
and hence “pure OSMS”.

There was a female preponderance in the pure OSMS cases
(9:1), and all were CSF oligoclonal band negative. Despite this,

clinical heterogeneity was apparent, in that 7 cases were mildly
affected, with predominantly spinal sensory symptoms (as in so
called “benign sensory” classical MS), whereas 3 with later onset
disease were severely affected (as often noted in European and
American cohorts of Devic/NMO patients). Spinal MR imaging in
this latter group showed signal change and cavity-like structures
extending longitudinally over several segments (not illustrated).

What does all this mean? Does “pure OSMS” represent a dis-
tinct demyelinating disorder, or is it simply one pattern of the pro-
tean manifestations of MS? The answer to these questions perhaps
depends on whether the observer adopts the “splitting” or “lump-
ing” point of view. From the data in this paper, there seems to be
no prognostic (far less any therapeutic) implication from estab-
lishing a diagnosis of “pure OSMS”.-AJL
Pure optic-spinal form of multiple sclerosis in Japan.
Misu T, Fujihara K, Nakashima I, Miyazawa I, Okita N, Takase
S, Itoyama Y. 
BRAIN 
2002;125(11):2460-2468

A drug for all diseases?
Simvastatin is a 3-hydroxy-3-mthylglutaryl coenzyme A (HMG-
CoA) reductase inhibitor. It was originally developed and licensed
as a drug effective at reducing total body cholesterol and low den-
sity lipoprotein. Its main indications currently are the secondary
prevention and treatment of coronary artery disease and more
recently cerebral vascular disease. However, it was through its use
in patients receiving cardiac transplants that it emerged that the
drug has other perhaps more important effects in reducing inflam-
mation and, in this situation episodes of rejection of the trans-
planted organ compared to transplanted recipients not treated
with a statin. Its mechanism for reducing cardiovascular disease is
now called into question and a wide variety of possible indica-
tions for the drug family is currently under investigation. 

These papers focus on the drug’s possible use in multiple scle-
rosis. The first paper, by O. Neuhaus, et al, examines the in vitro
effect of three HMG CoA reductase inhibitors simvastatin, lovas-
tatin and mevastatin on T cell function, and compare this effect
with that seen with Interferon beta. The second paper, published
in Nature, assesses the effect of atorvastatin on experimental
autoimmune encephalomyelitis (EAE) – an animal model of multi-
ple sclerosis. 

In vitro, statins were shown to reduce the capacity of T cells to
proliferate when stimulated. The effect was equivalent to that seen
with Interferon beta, and in combination the effect of these drugs
was additive. The statins also reduced expression of chemokine
receptors including ICAM-1 and matrix metalloproteinases,
although not always to the extent achieved by the interferons.
Youssef et al performed a series of experiments in which atorvas-
tatin was given to mice both prior to and following induction of
EAE. They demonstrated that oral atorvastatin prevented or
reversed disease activity. This effect was maintained over six dif-
ferent models of EAE, including both chronic and relapsing remit-
ting patterns, ruling out any disease pattern or species specific
effect. A shift in cytokine secretion from a Th1 to a Th2 pattern
was seen along with an increase in TGF beta production, a
cytokine recently suspected of being involved in the regulation of
autoimmunity. There was also a reduction in inflammatory infil-
trate in the CNS of these mice.

The results published in these two papers taken together make
a powerful argument for the further exploration of the use of HMG
CoA reductase inhibitors in multiple sclerosis.

Clearly, although informative, in vitro studies sometimes poorly
predict the effect of a drug in vivo, and similarly no animal model
can truly predict the effect of a drug in humans. We wait with
interest for the results of the ongoing phase II trial assessing the
effect of statins on patients with multiple sclerosis. Given its many
other proven and postulated indications this may be a tonic to add
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to the tap water! -ALC
Statins as immunomodulators: comparison with interferon-beta
1b in MS.
Neuhaus O, Strasser-Fuchs S, Fazekas F, Kieseier BC,
Niederwieser G, Hartung HP, Archelos JJ. 
NEUROLOGY 
2002 Oct 8;59(7):990-7.

The HMG CoA reductase inhibitor, atorvastatin, promotes a Th2
bias and reverses paralysis in central nervous system autoim-
mune disease.
Youssef S, Stuve O, Patarroyo JC, Ruiz PJ, Radosevich JL, Hur
EM, Bravo M, Mitchell DJ, Sobel RA, Steinman L, Zamvil SS. 
NATURE
2002 Nov 7;420(6911):78-84

REHABILITATION
Dynamic imaging in mild traumatic brain injury reveals
temporal lobe abnormalities.
Most cases of mild head injury are completely recovered within
3 months. However there is a proportion of cases who experience
persistent cognitive deficits. Memory and learning disturbances
are frequently reported. Although these deficits are measurable
by neuropsychological testing, explanation for the deficits
remains questionable since images from CT and static MRI are
often normal in this group of patients.

Dynamic imaging using PET and SPECT has been shown to
have prognostic value in patients suffering from mild traumatic
brain injury. Now a study in the USA has demonstrated its value
towards explaining the persistent cognitive deficits that can devel-
op in mild head injury patients.

20 patients who sought medical treatment for persistent cogni-
tive and somatic complaints after a mild head injury were identi-
fied retrospectively from the register of an outpatient rehabilita-
tion centre. All met the definition of mild traumatic brain injury
proposed by the American Congress of Rehabilitation Medicine:
That is they had a period of loss of consciousness or alteration of
mental status lasting not greater than 30 minutes, memory loss
for events immediately before or after injury and posttraumatic
amnesia lasting not greater than 24 hours.

The patients’ cognitive function was assessed by clinical neu-
ropsychologists using recognised published tests. They were
scanned with PET or SPECT depending on the terms of their insur-
ance schemes. Experienced nuclear medicine physicians who did
not have access to the findings of neuropsychological tests inter-
preted the scans.

Static scans taken during the acute post-injury period were
normal in 15 of the 20 patients, but the later dynamic scans
found abnormalities in 18. Nineteen of the 20 patients were
found to have cognitive deficits and memory deficits were the
most frequent, occurring in all 19. All in all, 17 of the 20 (85%)
patients had positive findings on both dynamic imaging and clin-
ical psychologists tests. Although there were a few cases where
the abnormalities identified on the imaging did not match the
cognitive impairment inferred from the test results, a large pro-
portion of the abnormalities in scans were in the temporal lobe.
The authors of the study, Umile et al., considered that the preva-
lence of memory problems in the patients could be explained by
damage to the temporal lobes in which the hippocampus and
memory related structures are located. However they did not
report the prevalence of attention disorders in the patients and it
is possible that reduced cerebral blood flow in the temporal lobes
was the result of disuse of the memory centres that was sec-
ondary to attention deficits sustained from damage in other brain
areas.

Evidence of pathology in these patients should be useful in con-

firming that the problems they complain of are not just psychoso-
cial. However the reduced activity or cerebral blood flow in par-
ticular brain areas may not always reflect the primary cause of the
deficit. In addition PET and facilities are not widely available and
both SPECT and PET use labelled markers and are therefore not
usually used for repeated measures. Sensitive and safe physiolog-
ical markers that can be used to determine the effectiveness of
treatment for these patients are also needed. –AJT
Dynamic imaging in mild traumatic brain injury: support for the
theory of medial temporal vulnerability.
Umile EM, Sandel E, Alavi A, Terry CM, Plotkin RC.
ARCHIVES OF PHYSICAL MEDICINE AND REHABILITATION
2002: 83: 1506-1513

After stroke cortical space for hand recovery is pinched
Recovery of hand movement is often poorer than proximal arm
movement after stroke. It has been hypothesised that this is
because there is more redundancy in the motor pathways pro-
jecting to motoneurones of proximal musculature than there is in
those projecting to the motor neurones of distal muscles. However
a group of neuroscientists have tested and found support for
another idea: that there is competition among body parts for ter-
ritory in the sensorimotor cortex and that when the territory is
reduced in size, due to stroke, even limited activity of the upper
arm might prevent the hand from gaining more control. 

Muellbacher and colleagues tested their idea in a rehabilitation
experiment involving six patients who had hand weakness for
over 12 months post stroke. After a single baseline measurement
the six were given three intensive practice episodes in a
metronome-paced pinch task. Maximum pinch force and acceler-
ation of thumb flexion were measured after each practice episode.
And as an indicator of change in cortical representation, the
threshold level of transcranial magnetic stimulation intensity
required to illicit EMG responses and amplitude of responses in
flexor pollicis brevis were also measured at the beginning and end
of the three practice episodes.

The patients improved over the first two practices but no further
improvement occurred as a result of the third practice. There was
no significant change in motor threshold or MEP amplitude in the
flexor pollicis brevis muscle as a result of the practice. The
researchers concluded that recovery with practice alone was sat-
urated and that the practice had not resulted in measurable
increase in the thumb representation in the motor cortex.

Next they selectively deafferented the patients’ upper arms, but
not the hands, with local anaesthetic. This was achieved by injec-
tion into the upper brachial plexus roots, using electrical stimula-
tion for guidance. A further two practice episodes were complet-
ed. These resulted in additional improvement in pinch and accel-
eration performance and a significant increase in MEP amplitude.
Patients showed retention of the force gains two weeks later and
reported benefits in some daily living tasks. So presumably the
hand space was not reinvaded by the proximal arm representa-
tion once the anaesthetic had worn off.

Deafferentation of the upper arm coupled with pinching prac-
tice appeared to reduce weakness by increasing the effectiveness
of cortical connections influencing hand muscle activity. This is an
interesting and novel therapeutic strategy that deserves further
investigation. It will be particularly important to determine the
acceptability to patients of the invasive brachial plexus injection
weighed against its benefit in reducing disability. –AJT
Improving hand function in chronic stroke. 
Muellbacher W, Richards C, Zieman U, Wittenberg G, Weltz D,
Borojerdi B, Cohen L, Hallett M.
ARCHIVES OF NEUROLOGY 
2002: 59: 1278-1282 
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PARKINSON’S DISEASE

Tablets for fruit flies with Parkinson’s disease
Fruit flies do not get Parkinson’s disease, but they can be given
it……. They have dopaminergic neurones, 16-20 or so of them,
in the dorsomedial cluster, which can be used as models of human
dopaminergic nigral neurones. To investigate the mechanism of α-
synuclein toxicity in dopaminergic cells, researchers from the
University of Pennsylvania have directed expression of α-synucle-
in to Drosophila dopaminergic cells using the dihydroxypheny-
lalanine decarboxylase promoter. Using this model Pavan Auluk
had previously shown that transgenic co-expression of the heat
shock protein 70 (Hsp70) reduced dopaminergic cell death. In this
paper, he and colleagues went one step further towards a human
therapy. They fed the fruitflies a drug called geldanamycin, a nat-
urally occurring benzoquinone ansamycin that inactivates Hsp90,
which in turn suppresses Hsp70. The experiment worked like a
dream: geldanamycin protected the fruitfly dopaminergic neu-
rones from  α-synuclein toxicity. This short paper is an excellent
example of how the experimental versatility of insect models can
be exploited for insights into human neurodegenerative diseases.
-AJC
Pharmacological prevention of Parkinson disease in Drosophila.
Auluck PK, Bonini NM. 
NATURE MEDICINE
2002 Nov;8(11):1185-6

Non-drug therapy in Parkinson’s disease – any evidence
it does any good?
In the management of Parkinson’s disease one often refers patients
for occupational therapy, physiotherapy or speech and language
therapy (SALT) with gratifying results. However one is never
entirely certain what is the evidence that it works and when
patients should be referred, and thus one is left basing one clini-
cal practice on anecdote and personal experience. Now Deane et
al have attempted to answer this question by synthesising six
Cochrane sytematic reviews, and found that there is no evidence
that any of these therapies work in PD – not because there is evi-
dence to show this but because there is no proper evidence one
way or the other. In their review they found 16 randomised con-
trolled trials for physiotherapy, 2 for occupational therapy and 5
for SALT and dysarthria. However all the trials used unique meth-
ods of assessment and outcome, with problems of bias and so
could not be subject to a meta-analysis. Thus no conclusions about
these therapies could be made.

This is perhaps not surprising but it is a sobering thought to
know that we refer many patients for this therapy based on no
clinical evidence of efficacy. It therefore seems critical that we
should embrace the approach now being adopted for drug ther-
apies in PD, in the paramedical therapies especially given the lim-
ited health service resources that are available in the UK. – RAB
Systematic review of paramedical therapies for Parkinson’s dis-
ease.
Deane KH, Ellis-Hill C, Jones D, Whurr R, Ben-Shlomo Y,
Playford ED, Clarke CE. 
MOVEMENT DISORDERS 
2002 17:984-991

Novel sites to target therapy in Parkinson’s disease – the
peduculopontine nucleus
The pedunculopontine nucleus or PPN is a small structure found in
the rostral tegmental area of the brainstem that has long been

thought to be important in some of the features of Parkinson’s dis-
ease. It is known to receive from the outflow nuclei of the basal
ganglia and to project both rostrally to the thalamus and caudal-
ly to the spinal cord, and has long been known experimentally to
have something to do with locomotion. In this recent paper from
the Oxford group, they now explore the role of this nucleus in the
akinesia of parkinsonian syndromes. The hypothesis being that in
PD there is excessive activity in the basal ganglia outflow nuclei,
which thus produces increased inhibition in the PPN resulting in
akinesia and that blocking this may relieve this feature of the ill-
ness.

In this study 2 macaque monkeys were used and the parkin-
sonian state induced using MPTP – a toxin known to induce
parkinsonism in people, although in a fashion that is distinct from
PD both clinically and pathologically. Nevertheless this is a toxin
that is of use and does selectively target central catecholaminergic
pathways when given systemically. These monkeys were studied
using a range of clinical measures, as well as the response to
micro-injections of GABA antagonists and agonists studied. 

In the non-parkinsonian state injection of the GABA agonist
muscimol reduced their activity, whilst in the MPTP treated mon-
keys the injection of the GABA antagonist reversed their akinesia
in an equivalent fashion to that seen with L-dopa. Thus supporting
their hypothesis, although it must be stressed that the response
was similar to that seen with L-dopa which raises questions as to
whether targeting this structure has any advantage over using
standard drug therapies. Nevertheless this paper is important in
highlighting the importance of this much neglected nucleus in PD
which as the authors conclude may even be a possible target for
the akinesia of a whole range of parkinsonian conditions. –RAB
Reversal of akinesia in experimenta; parkinsonism by GABA
antagonist microinjections in the pedunculopontine nucleus.
Nandi D, Aziz TZ, Giladi N, Winter J, Stein JF.
BRAIN 
2002 125:2418-2430. 

PRION DISEASE 

Treating prion disease: a set back 
Prusiner and colleagues reported in 2001 that lysosomotropic
acridine derivatives, including the anti-malarial drug quinacrine,
could rapidly eradicate the production of disease-associated (pro-
tease-resistant) isoforms of the prion protein (PrPSc) in stably infect-
ed murine neuroblastoma (N2a) cell cultures. Since quinacrine is
known to cross the blood-brain barrier and has a reasonable
safety profile, these observations have prompted its use in human
prion disease (initially on compassionate grounds, although a trial
is now underway). However, no animal model data to support its
use have been reported.

Collins and colleagues inoculated Balb/c mice intracerebrally
with pooled brain homogenate from mice confirmed as dying
from a spongiform encephalopathy. Three groups of animals (n =
8 each) received no treatment, early treatment (5 days post-inoc-
ulation), or late treatment (65 days post-inoculation), with
quinacrine hydrochloride (20 mg/kg loading dose on day 1, fol-
lowed by 10 mg/kg/day, by gavage feeding). The mean survival
was identical in all three groups of animals. Neuropathological
examination and Western immunoblots for protease-resistant PrP
showed no intergroup differences.

Hence, disappointingly, there was no concordance between the
animal model findings and the earlier cell culture studies. These
results do not entirely close the door on quinacrine as an antipri-
on therapy: it might perhaps have been more effective in animals
inoculated peripherally, or receiving other prion strains. However,
it does point up the considerable difficulties in extrapolating from
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laboratory studies, however promising, to clinical practice. -AJL
Collins SJ, Lewis V, Brazier M, Hill AF, Fletcher A, Masters CL.
Quinacrine does not prolong survival in a murine Creutzfeldt-
Jakob disease model.
ANNALS OF NEUROLOGY 
2002;52(4):503-506

Sporadic CJD: anatomical substrate of myoclonus and
periodic sharp wave complexes
Myoclonus and electroencephalographic periodic sharp wave
complexes (PSWC) are characteristic findings in sporadic
Creutzfeldt-Jakob disease (sCJD) but their pathogenesis is ill
understood; there is even disagreement as to whether the two are
pathophysiologically linked. The laborious, retrospective, patho-
logical study reported in this paper from Germany attempts to
correlate these features with thalamic pathology, specifically the
loss of parvalbumin immunoreactive neurones. Parvalbumin (PV)
is a cytosolic Ca2+ binding protein, implicated in the buffering
and transport of Ca2+, predominantly expressed in inhibitory
GABAergic interneurones, and for which neuroprotective roles
have been suggested.

Counting PV+ neurones in various thalamic nuclei (cases n =
21; controls n = 5), the investigators found reductions in most
nuclei in sCJD brains, most marked (_40% vs. controls) in the
reticular nucleus. sCJD patients with PSWC on EEG had a greater
reduction in reticular nucleus PV+ neurones than those without
PSWC, but this did not reach statistical significance; whereas
patients with myoclonus and PSWC did have a statistically sig-
nificant reduction in reticular nucleus PV+ neurones compared to
those with myoclonus without PSWC.

The reticular nucleus is believed to serve as a pacemaker, gen-
erating and maintaining highly synchronous electrical activity.
Loss of reticular nucleus PV+ immunoreactivity, reflecting loss of
GABAergic interneurones, may therefore lead to loss of intrathal-
amic inhibition, and hence increased synchronicity and the
appearance of PSWC. This hypothesis might be tested by looking
at thalamic PV immunoreactivity in other neurodegenerative dis-
eases in which PSWC occasionally occur, such as dementia with
Lewy bodies.-AJL
Tschampa HJ, Herms JW, Schulz-Schaeffer WJ, Maruschak B,
Windl O, Jastrow U, Zerr I, Steinhoff BJ, Poser S, Kretzschmar
HA. 
Clinical findings in sporadic Creutzfeldt-Jakob disease correlate

with thalamic pathology.
BRAIN 
2002;125(11):2558-2566

NEURO-ONCOLOGY
Can we stomach nerve injury?
Following nerve transection, the chances of recovery depend on
the ability of the proximal stump to sprout, and then correctly link
up with distal motor endplates or sensory receptors. Axons have
the potential to regenerate over short distances, usually less than
5 mm, divisions greater than this are problematic. Even when
anatomical reconnection is achieved, functional recovery is not
guaranteed since individual axons can lose their way and head
towards the wrong target. Scar formation can also impede this
rewiring mechanism and if the axons fail to cross this barrier, a
neuroma can develop. Autologous nerve graft is considered as
conventional surgical treatment if end-to-end repair is not possi-
ble, complications of this method include painful neuroma forma-
tion and loss of function at the donor site. Therefore the impetus to
use natural or synthetic materials has driven experimental studies,
including the insertion of conduit tubes with growth factors being
added to the recipe. An important ingredient for success is ample
vascular supply. 

A novel approach has recently been adopted by Castaneda
and Kinne, whereby omentum grafts were used to bridge tran-
sected sciatic nerves in the rat. The omentum has a number of
advantages as a natural framework to aid axon regeneration,
including a large vascularisation capacity, harvesting is relatively
easy and can be performed laparoscopically, and no significant
injury at the donor site. Additionally the omentum can synthesize
growth factors. The study compared functional recovery in three
groups of rats, all groups underwent 25-30mm transections, one
group had a conventional end to end repair whilst the other had
an omentum graft and the third group had no further intervention
following transection. Functional recovery, measured at 2 weekly
intervals, was quickest in the omentum graft group based on an
objective measure of hind leg walking. Histology was also
favourable at eight weeks. These are encouraging results and per-
haps the next step is to compare repair rates in autologous nerve
grafts and include neurophysiological assessment. -JR
Omental graft improves functional recovery of transected
peripheral nerve.
Castaneda F and Kinne R.
MUSCLE AND NERVE 
2002:26(4):527-532
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RNA from human brain sections is now available
Ambion now offers high quality FirstChoice™ Total
RNA from individual regions of the human brain.
Traditionally, it has been difficult for researchers to
obtain high quality RNA from human brain tissue.
Ambion has established relationships within the med-
ical community to ethically obtain tissues in a manner
that preserves the integrity of the RNA. They have
optimised the RNA isolation procedure specifically for
brain and neural tissue.A stringent Dnase treatment is
included to destroy in any contaminating genomic

DNA, to ensure that the RNA is ready for use in
downstream applications such as RT-PCR.These efforts
in conjunction with stringent quality control standards,
ensure that Ambion’s FirstChoice™ Brain Total RNA
is intact, stable, and free of
genomic DNA contamina-
tion.

For a complete listing visit
www.ambion.com/prod/brain 

Study of cholesterol
drug as a potential
therapy for multiple
sclerosis 
The MS Trust recently reacted
favourably to early research
reported in Nature indicating
that atorvastatin, a commonly
used cholesterol lowering agent,
has the ability to influence the
immune system and prove effec-
tive in reversing paralysis in mice
infected with an experimental
model of Multiple Sclerosis.

Chief Executive, Christine
Jones, said: "Of course these are
very early findings and results
demonstrated in mice with the
experimental equivalent of MS
are not necessarily replicated in
people with MS. However, the
reported results are certainly
very encouraging.” 

SRS Technology – new product catalogue
The new catalogue from SRS Technology includes products aimed at making life easier for those with dis-
abilities, including environmental control systems and devices to operate a wide range of household appli-

ances.Also included is a range of specialist switches and joysticks, mounting systems
and information on integrating wheelchairs with environmental control systems.

SRS are continually sourcing and developing new products, so they are happy to
help you find any products not featured in the catalogue.

Sue, a customer with progressive MS, has found the products helpful in main-
taining her independence. She says,“Previously simple tasks became real problems.
Now, I no longer exhaust myself wheeling in my chair to and from the front door.
I have an intercom linked to the living room and bedroom, plus an outside micro-
phone and CCTV camera, so I can see and speak to whoever is at the front door.
The door lock can also be released to admit friends.”

For a free copy of the catalogue call SRS Technology on Tel. 01922 456882, E-Mail.
enquiries@srstechnology.co.uk

VNS Therapy is indicated for use as an adjunctive therapy in reducing
the frequency of seizures in patients whose epileptic disorder is dom-
inated by partial seizures (with or without secondary generalisation)
or generalised seizures, which are refrac-
tory to antiepileptic medication. A posi-
tive review of VNS Therapy was carried
out by The Cochrane Library earlier this
year.

Naturally a commonly asked question
is "Which seizure types best respond to
VNS Therapy?" Cyberonics have now

introduced a new service entitled "PIQ" (Patient identification and Qualification).
The "PIQ" service uses the power of the VNS Patient Outcome Registry, cur-
rently with 7000 patients, to provide patient outcome data.The Registry search
results are specific to individual patient criteria and are totally anonymous. The
outcome data demonstrates patient outcomes in terms of % Seizure Reduction
and Quality of Life benefits.

To obtain the one page PIQ form to carry out your own patient search, please con-
tact your local Cyberonics Representative (details of the UK team at ww.vnstherapy.com/international).You can then fax
your search form to 0870-1660505 and we will return the results to you in 2-3 weeks for your consideration.

Cyberonics hope this service will fulfil a need when considering VNS Therapy.Visit the website www.vns-
therapy.om/international to order the new Patient and Clinician Resources.

Vagus Nerve Stimulation (VNS) Therapy

Many movement disorders. One treatment choice.
Xenazine 25 (tetrabenazine) is proven and licensed for the treatment of a wide
range of movement disorders associated with organic central nervous system con-
ditions.These disorders include: Huntington’s disease and other choreas, dystonia,
hemiballismus, myoclonus, and Tourette’s syndrome. Xenazine 25 is also indicated
for moderate to severe tardive dyskinesia which is disabling and/or socially
embarrassing.

Overall, Xenazine 25 is highly effective and generally well-tolerated and in
contrast to conventional neuroleptics, provides a dopamine-regulating strategy
without the associated risk of tardive dyskinesia. Indeed, tardive dyskinesia relat-
ed to Xenazine 25 usage has never been reported. When side-effects of
Xenazine 25 occur, they are usually dose-related and can be controlled by dose
reduction.

Xenazine 25 has also been shown to be an appropriate choice for patients in
whom other therapies have resulted in only marginal or moderate improvement,
or have been associated with unacceptable side-effects.

Further information from: Cambridge Laboratories on Tel. 0191 296 9369.

Major surgery in
children with
Sturge-Weber
Syndrome
Researchers report that hemi-
spherectomy – a procedure in
which half the brain is removed
- may reduce or eliminate
severe seizures even in older
children with this rare disorder
associated with epilepsy.

Contrary to results of previ-
ous studies, the study at Johns
Hopkins Children's Center in
Baltimore found that in chil-
dren with Sturge-Weber syn-
drome, delaying hemispherec-
tomy even for years had no
apparent effect on seizure con-
trol or learning ability. Some
80% of Sturge-Weber patients
develop epilepsy.

More than 80% of patients
were reported to be seizure-
free following the surgery and
more than half were off anti-
convulsants.The type of hemi-
spherectomy that was per-
formed, or the amount of brain
matter actually removed, did
not influence the child's
seizure outcome.

"Most interestingly, we found
the child's cognitive skills were
not impacted by the child's age
at operation or delay of
surgery. This is contrary to all
other previous studies on
Sturge-Weber syndrome and
hemispherectomy, which
emphasised early surgery to
avoid cognitive decline," said
Kossoff. "However, there was a
trend toward poorer cognitive
outcomes if seizures persisted
after surgery."
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New
Neurocritical
Care Society 
The Neurocritical Care
Society is a new interna-
tional, multidisciplinary
professional organisation
dedicated to improving
care for patients with life-
threatening neurological
diseases. As the first pro-
fessional medical organisa-
tion exclusively devoted
to the rapidly growing
field of neurological inten-
sive care, the society
seeks to bring together a
diverse group of physi-
cians from different spe-
cialties who treat neuro-
logical patients in the crit-
ical care environment.
A major goal of the soci-
ety is to foster the transi-
tion of neurocritical care
over the next several
years from the fringes of
medical practice to a
widely-recognised and
important subspecialty of
medicine. The Society is
seeking to promote force-
ful and effective multidisci-
plinary collaboration to
improve standards of care
for critically ill neurologi-
cal patients. It will do so
by identifying best medical
practices, providing pro-
fessional education, fund-
ing research, and establish-
ing training and certifica-
tion guidelines.
On February 15th-16th,
2003, the society holds its
inaugural annual meeting
in Phoenix, Arizona. In
January 2004, the society
will launch its official journal,
Neurocritical Care.
Specialists interested in join-
ing the society or attending
the meeting can visit
www.neurocriticalcare.org,
E-Mail. info@neurocritical-
care.org, or contact Robert
G. Kowalski, Administrative
Director on Tel. 001 212
305 0857.

Siemens Medical Solutions´ operations in
Sweden to be focused on IT
Siemens Medical Solutions (Med) proposes restructuring its Swedish
operations to focus on the development of IT solutions for healthcare
and to take better advantage of existing production facilities within Med.
It is therefore proposed that the development and production of med-
ical engineering hardware should be relocated from Solna to other
existing facilities.

Med’s Swedish operations are today mainly based in Solna and
Gothenburg, where Siemens develops IT solutions for healthcare, as
well as manufactures and develops certain types of X-ray equipment.
Based on a strategic decision within Med, it is now proposed that the
Swedish operations should focus on the development of IT solutions for
healthcare.

Med is aiming to optimise its number of production facilities globally.
It is therefore proposed that the development and production of med-
ical engineering equipment should be moved from Solna to existing facil-
ities in Germany, which have the capacity to take over Solna’s produc-
tion. Parts of the German production will, in turn, be moved to Siemens
facilities in Asia, increasing the Group’s production efficiency. Sales and
marketing in Sweden and Finland, the technical services division, and the
development of IT systems for healthcare, based in Gothenburg and
Solna, will not be affected.

For more information please contact Mike Bell on Tel. 01344 396317.

Decreasing incidence
of stroke for cardiac
surgery patients
Stroke and other neurological dysfunc-
tion occur in a finite number of patients
who undergo cardiac operations. Dr
Scott Goldman from The Lankenau
Hospital and Institute for Medical
Research, US, recently studied the use
of Cerebral Oximetric Monitoring in
cardiac surgery.

Beginning in January 2002, a percuta-
neous cerebral oximeter was used in all
patients undergoing cardiac surgical
procedures.This was done as an evalua-
tion to determine whether monitoring
and optimising cerebral oximetry values
could decrease the incidence of stroke.
Three hundred and sixty-two patients
underwent cardiac surgical procedures
using cerebral oximetric monitoring
from January 1- June 30.There was one
stroke in this group (0.29%). This was
compared to 791 patients who under-
went cardiac surgical procedures with-
out using cerebral oximetric monitoring
from January 1 - December 31, 2001.
There were 14 strokes in this group
(1.77%). The patient group that under-
went cardiac surgical procedures using
cerebral oximetric monitoring and
optimised cerebral oximetry values
demonstrated a marked decrease in the
incidence of stroke.

For more information contact Tyco
Healthcare Ltd on Tel. 01329 224226,
E-Mail. marketing@tycohealth.com

Brain Awareness Week 
Brain Awareness Week is a worldwide celebration of the brain that
grows more successful every year.This exciting initiative is an oppor-
tunity to draw attention to achievements being made in scientific lab-
oratories, and to demonstrate how they improve the diagnosis and
treatment of disorders of the brain that affect millions of people.

For information about how you can organ-
ise an event during the sixth Brain Awareness
Week 10 – 16 March 2003, please contact
Lisa Cokayne-Naylor, European Dana
Alliance for the Brain, on Tel. 020 7937
8771, E-Mail. edab@which.net or see the
website www.edab.net

Clinicians' Guide to Sleep Medicine
Neil Douglas, Professor of Respiratory and Sleep Medicine,
University of Edinburgh; Director, Scottish National Sleep
Laboratory, Royal Infirmary, Edinburgh, UK

Clinicians' Guide to Sleep Medicine puts the subject into context for
GPs and general hospital physicians, pre-
senting the current knowledge of sleep-
related problems and their treatments in
an accessible manner. Topics covered
include sleep apnoea / hypopnoea syn-
drome, narcolepsy, snoring, insomnia,
restless leg syndrome, night terrors, and
sleep walking.With a balanced, readable
style and clear explanatory illustrations,
this book enables practising physicians
to draw on the experience of an
acknowledged international expert in
the field and deal with the common
sleep disorders with understanding
and confidence.
Available now, priced £29.99. For more
information or to order please contact
Arnold Publishers on,Tel. 020 7873
6355, Fax. 020 7873 6299,
E-Mail.healthsci.marketing@hodder.co.uk,
Web: www.arnoldpublishers.com

BioSleep, a system based on neural network technology,
requires only a single channel of electroencephalogram
(EEG). It analyses the signal automatically on a second-

by-second basis, showing a night-long progression along
the sleep/wake continuum. As BioSleep elucidates the
macro- and microstructure of sleep, it shows rapid shifts

from one stage of
sleep to another and
reliably detects abnor-
mal sleep patterns,
including patients with
Obstructive sleep
Apnoea (OSA).

It also brings into
view microarousals –
transient events last-
ing only a few seconds.

For further informa-
tion contact Oxford
Biosignals on Tel. 01865
336170.BioSleep output in a healthy adult

Oxford BioSignals introduce a revolutionary tool for sleep studies

BioSleep output in OSA patient showing increased
arousals and reduced time in deep sleep
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Where shall I start, Dad?

Imagine needing a bath.
And needing someone to
wash parts you’d rather

keep private.


