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One of the impressive features of
clinical research in stroke is the
capacity to undertake studies in

thousands of patients. Peter Rothwell in
his excellent review of the major trials in
stroke in 2011 shows how such studies
can help inform clinical decisions in a
truly evidence based way. Over the last
12 months this has led to a number of
significant recommendations as well as
highlighting that in patients requiring
long term anti-coagulation,there are now
serious competitors to warfarin!
The role of the kynurenine pathway in

Huntington’s Disease (HD) has received
much attention and Flaviano Giorgini
explains why in his excellent review. He
highlights how peripheral manipulation
of this system can have CNS benefits and
by so doing novel treatments that target
this pathway but that do not cross the
BBB,may still be able to help slow down
the disease process in HD.
Did you want to know about the

Achilles tendon H-reflex in Danish ballet
dancers? Well, in their fascinating
account on spinal cord motor
organisation Simon Giszter et al discuss
this, as they explain the amazing
complexity of circuits that can be found
within the spinal cord which control and
execute movements. They then go on to
discuss how this knowledge can be used
to develop better rehabilitation therapies
in patients with a range of spinal cord
pathologies.
Acute, isolated optic neuritis has

always attracted a lot of attention in
terms of the extent to which it is a
harbinger of MS as well as how it should
be optimally managed. Mithu Storoni in
her excellent review in our series on
Neuro-Ophthalmology discusses this
condition in the context of NMO
spectrum disorders and the associated
aquaporin 4 autoantibody, and once
more highlights that the management of
patients presenting with optic neuritis is
not necessarily that straightforward.
The diagnosis of convulsive

psychogenic non-epileptic seizures can
be difficult to make, and even harder to
manage especially when it has been
going on for some time. Roderick
Duncan, in his contribution to the series
on Clinical Dilemmas in Neuro-
psychiatry, discuses how this condition
can best be recognised in Casualty and
then managed. This is a clearly written
account steeped in experience and

common sense,and is a wonderful guide
to those who have to see those patients
as they come into hospital acutely.
Rashmi Adiga reviews Non-convulsive

Status epilepticus in children,
highlighting that the diagnosis can be
easily missed. She discusses the
differential diagnosis for this condition
as well as providing helpful practical
information on how to investigate and
treat children affected by this disorder.
In the second in their series on the 10

best papers in MS,Alastair Compston and
Alasdair Coles take us through the major
original studies on MS genetics and
epidemiology as well as the seminal
studies on CNS demyelination and
remyelination undertaken by the group
of the late Ian McDonald. As one would
expect from these authors, the review
contains a delightful combination of
personal detail along with scientific
explanation whilst also clearly high-
lighting why the chosen studies have
been so important to our understanding
of MS.
Don’t miss the unique Case Report,

which also has an accompanying video
at www.acnr.co.uk/case report.htm.
Entitled “Help, I’ve become shorter than
my wife!”, this is the first ever case
described of a case of camptocornia due
to Lyme neuroborreliosis. It won the
ACNR sponsored prize for Best Case at
the ABN meeting in Newcastle last year.
We also have in this issue the first

report from the UK MSA research group
that had their meeting in London last
November. The report summarises this
rapidly moving field with great clarity
and ends on a note of optimism about
the power of networks of researchers to
change the therapeutic landscape in
relatively rare neurological disorders.
So that’s almost it for this issue, apart

from our usual collection of journal,
book and conference reviews.You’ll also
find some extra information on our
website from Christine Burness and Biba
Stanton of the ABNT, listing the courses
available for neurological trainees and
consultants. This should ensure that you
can plan your study leave and CPD
without the usual degree of last minute
urgency! See http://www.acnr.co.uk/

conferences.htm for more details. l

Roger Barker, Co-Editor,
Email.Rachael@acnr.co.uk

FROM THE ED I TOR . . .

Roger Barker, Co-Editor.

Erratum: In the MS
Supplement published
with the last issue of
ACNR, the article
‘Mesenchymal stem cells,
a note of caution’ on page
9 is co-authored by
JonathanWitherick,MRCP,
University of Bristol
Institute of Clinical
Neurosciences.The
editors apologise for the
omission of his name.
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Experimental Epilepsy (UCL Institute of
Neurology, London) has been named
recipient of the 2009 Epilepsy Research
Recognition Award for Clinical Science
conferred by the American Epilepsy
Society (AES). The award recognises
Professor Sander for pioneering
research into epilepsy, its treatment
and consequences in developing
countries around the world.

The Epilepsy Research Recognition Award is
part of the AES’s public recognition programme to
encourage and reward clinical and basic science

i
q

epilepsy. This year’s award for clinical
science will be presented on December
7th during the Society’s 63rd Annual
Meeting in Boston.

Professor Sander’s research is focused
on epilepsy outcomes in terms of
remission, as well as premature death and
its causes; other health complications
associated with the disorder; genetic
aspects of epilepsy; and the management

of epilepsy in resource-poor settings. Professor
Sander holds the UCL Established Chair of Epilepsy,
funded by the National Society For Epilepsy.

Trudie Lobban, Founder and Chief
E

“There is no one more deserving
o

STARS Founder and CEO awarded MBE

University of
Portsmouth Professor
Darek Gorecki has won
a Fulbright
Distinguished
Scholarship, one of
just about two awards
conferred annually to
outstanding UK
professionals or
academics by the
Fulbright Commission.
The awards are highly
competitive and previous Fulbright Scholars
include 39 Nobel prize-winners.  

The award will fund the professor to travel to
the US to partner with Harvard, where he will
continue his research into the hereditary and
lethal muscle weakening disease, muscular
d

y p y

oduce visual improvement
i

(RT) is effective at reducing the recurrence rate
a

conventional RT include the theoretical possi-
b

T1+Contrast.  Prolactinoma at presentation with a dense bitemporal hemianopia and prolactin level of 950 000 mIU/L.
F after 7 months of treatment with Cabergoline.
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Huntington’s disease (HD) is an autosomal
dominant neurodegenerative disorder
caused by expansion of a polyglutamine

tract in the huntingtin (htt) protein.1 This fatal
disorder most severely affects the neostriatum of
the brain, with symptomatic manifestations
including chorea, cognitive deficits and psychi-
atric disturbances.Recent studies have found that
perturbation of kynurenine pathway (KP) metab-
olism represents a signature for HD pathology,and
that alteration of brain KP metabolite levels plays
a causative role in this disease and may thus be
targeted therapeutically.The KP is responsible for
>95% of tryptophan degradation in mammals,ulti-
mately yielding NAD+.1 As three KP metabolites
are neuroactive, this pathway is of particular
interest for the neuroscience community. The
enzyme kynurenine 3-monoxygenase (KMO) lies
at a critical branching point in the pathway
between the formation of the neurotoxic metabo-
lites 3-hydroxykynurenine (3-HK) and quinolinic
acid (QUIN), and the neuroprotective metabolite
kynurenic acid (KYNA) – such that inhibition of
KMO leads to neuroprotection via increased
levels of KYNA relative to 3-HK/QUIN. In addition
to HD, the metabolites in this pathway have been
implicated in several brain diseases and are
discussed at length below.

Neuroactive kynurenine pathway
metabolites
QUIN, described as a central intermediate of the
KP in 1964,was the first metabolite in the pathway
to receive attention by neuroscientists when it
was discovered that it was a potent excitotoxin in
vivo via specific agonism of NMDA-sensitive gluta-
mate receptors.2 Subsequent studies spear-
headed by Robert Schwarcz found that intrastri-
atal injection of QUIN in rodents produced
several phenotypes reminiscent of HD.3

Furthermore, intrastriatal injections of QUIN spare
a subclass of aspiny striatal neurons4 which are
also retained in HD patient brains.5,6 In addition,
QUIN generates free radicals and antioxidant
treatments reduce QUIN-dependent toxicity in
rats,7 suggesting a combinatorial action of QUIN.
The KP metabolite 3-HK is also toxic in neuronal
cell lines and primary neurons by production of
free radicals such as H2O2 via autoxidation.1 3-HK
can potentiate QUIN phenotypes in striatal co-
injection experiments – increasing lesion volume
and further impairing behavioural phenotypes.8

KYNA, the third neuroactive KP metabolite, is a
broad-spectrum antagonist of ionotropic excita-
tory amino acid receptors at supraphysiological
concentrations.9 At endogenous concentrations
KYNA competitively inhibits the glycine co-

agonist site of NMDA receptors10 and is a strong
non-competitive inhibitor of the α7 nicotinic
acetylcholine receptor.11 KYNA is neuroprotective
against QUIN-induced excitotoxicity and seizures
in rats12 and results in behavioural changes in
rodents, mimicking properties of NMDA receptor
antagonists.13 Mice with a targeted deletion of the
gene encoding KATII, a kynurenine aminotrans-
ferase which synthesizes KYNA, exhibit a reduc-
tion in cerebral levels of KYNA and increased
neuronal vulnerability to QUIN14 – underscoring
the neuroprotective properties of KYNA.

The kynurenine pathway and Huntington’s
disease
Perturbations in levels of KP metabolites have
been documented in several brain diseases,
including HD, Alzheimer’s disease (AD), stroke,
cerebral malaria, and HIV dementia.1 Levels of
QUIN and 3-HK in the neostriatum and neocortex
of early stage HD patients (Grade 0/1) are
elevated several-fold, but no significant changes
in levels of these metabolites are observed in the
cerebellum.15 Exacerbating this increase in neuro-
toxic KP metabolites,levels of the neuroprotective
metabolite KYNA are decreased in the cortex of
HD patient brains.16 In total, these data suggest
that in HD the KP is shifted away from the neuro-
protective branch of the pathway. Interrogation of
several HD mouse models has confirmed the
brain region-specific increases of 3-HK and QUIN
observed in HD patients.1 Interestingly, the timing
of the increases in 3-HK/QUIN levels mirrors the
differences in onset of pathology observed in
these models – suggesting a causative role for KP
metabolites in disease progression.

KMO inhibition as a therapeutic strategy in
Huntington’s Disease
Interest in the therapeutic potential of the KP was
further stimulated by a study we published in
2005 using the baker’s yeast Saccharomyces cere-
visiae.17 In a genome-wide screen, we found that
deletion of the gene encoding the yeast ortho-
logue of KMO reduced cellular toxicity caused by
mutant htt. We proceeded to show that flux
through the central KP is increased in HD yeast –
mirroring the observations in HD patients and HD
mice. Importantly, we found that 3-HK and QUIN
were undetectable in the KMO deletion strain,
and that levels of ROS returned to control levels,
suggesting a role for ROS in KP dependent toxicity
in yeast. Furthermore,manipulation of the KP via
deletion of other KP genes showed a strong corre-
lation between levels of 3-HK/QUIN and mutant
htt toxicity.
Recently, in collaboration with Charalambos

Targeting the Kynurenine
Pathway in Huntington’s
Disease

R E V I E W A RT I C L E

Flaviano Giorgini
is the Reader in Mammalian
Genetics in the Department of
Genetics, University of Leicester.
His group is interested in the role
of genetic modifiers in
neurodegenerative diseases such
as Huntington’s disease and
Parkinson’s disease.

Correspondence to:
Flaviano Giorgini,
Department of Genetics,
University of Leicester, UK.
Email: fg36@le.ac.uk
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Kyriacou, we performed a detailed mecha-
nistic study of KMO and the KP in a fruit fly
model of HD.18 Here we found that genetic
inhibition of KMO was robustly neuroprotec-
tive. Furthermore, we discovered that several
compounds which inhibit KMO activity also
reduce neurodegeneration in HD flies.
Complementing this, both genetic and phar-
macological inhibition of KMO led to a
reduction of 3-HK relative to KYNA. By
feeding KP metabolites to HD flies, we
showed for the first time that KP metabolites
are causative in mutant htt dependent
neuron loss.We observed that HD flies fed 3-
HK no longer displayed the neuroprotective
benefits of KMO gene deletion, and that HD
flies fed KYNA exhibited decreased neurode-
generation. Genetic inhibition of tryptophan
2,3-dioxygenase (TDO), which catalyses the
first step in the KP,was similarly neuroprotec-
tive. As this step is catalysed in the
mammalian brain by both TDO and
indoleamine 2,3-dioxygenase (IDO) – and
inhibitors are available for both enzymes –
this work suggests that additional points in
the KP could be targeted therapeutically in
HD, and perhaps other neurodegenerative
disorders.

The therapeutic potential of KMO
inhibitors was further underscored by a
complementary collaborative study directed
by Paul Muchowski and Robert Schwarcz.19

In this work, a novel orally bioavailable
prodrug (JM6) of the KMO inhibitor Ro 61-
8048 was developed and tested in both HD
and AD model mice. In both models, treat-
ment with JM6 led to decreased synaptic
loss. Furthermore, JM6 treatment increased
the lifespan of HD model mice and rescued
behavioural deficits in AD mice. Quite
provocatively, it was found that neither JM6
nor Ro 61-8048 crosses the blood-brain
barrier in rodents, indicating that the protec-
tive effects conferred upon these mouse
models of neurodegeneration are due to
inhibition of KMO in the periphery. Further
analyses in this study suggest that the
observed neuroprotection is due to
increased blood levels of kynurenine, trans-
port of this metabolite into the brain, and
preferential conversion into KYNA. The
peripheral action of JM6 may prove particu-
larly useful in increasing clinical benefits and
reducing possible toxic side-effects of combi-
natorial therapies with other neuroprotective
brain-penetrant compounds.20

In summary, these studies highlight the
therapeutic potential of targeting the KP with
small molecular inhibitors in HD and other
neurodegenerative disorders. In all cases it
appears that reduction of 3-HK/QUIN relative
to KYNA is central to the neuroprotective
effects observed. While KMO inhibition is
thus far the most robustly validated of the KP
targeting approaches, other pathway
enzymes such as IDO and TDO may also
prove to be important therapeutic targets for
these disorders, and are worthy of further
exploration.l
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Figure 1: The kynurenine pathway of tryptophan degradation. The pathway contains the neuro-
toxic metabolites quinolinic acid (QUIN) and 3-hydroxykynurenine (3-HK) (both coloured red), as
well as the neuroprotective metabolite kynurenic acid (KYNA) (coloured green).
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Stroke causes nearly 10% of all deaths world-
wide and is the leading cause of neurolog-
ical disability. It accounts for more than 4%

of direct health-care expenditure, with an
absolute cost of about £9 billion in the UK and
over US$40 billion in the USA, and also has
substantial indirect costs related to complica-
tions, such as post-stroke dementia, depression,
falls, fractures, and epilepsy. However, significant
progress is being made in the prevention and
treatment of stroke. Two reports in 2011 showed
that stroke mortality has fallen significantly in the
US and Europe over the last decade,1,2 probably
due mainly to more effective prevention.3

Indeed, improvements in medical therapy
probably also explain the diminishing benefits of
revascularisation procedures for patients with
extracranial or intracranial atherosclerotic steno-
occlusive disease that has been found repeatedly
in 2011.4-6 Perhaps most surprising were the find-
ings of the SAMMPRIS trial in patients with symp-
tomatic atherosclerotic intracranial arterial
stenosis,5 which is increasingly diagnosed in
patients with TIA and stroke due to the more
widespread availability of MR and CT angiog-
raphy. Although this group was generally consid-
ered to be at very high risk of stroke, it has been
uncertain whether percutaneous transluminal
angioplasty and stenting was more effective in
preventing recurrent stroke than medical treat-
ment alone. The SAMMPRIS trial therefore
randomised patients who had a recent TIA or
stroke attributed to 70-99% stenosis of a major
intracranial artery to aggressive medical manage-
ment alone or aggressive medical management
plus angioplasty or stenting. Enrolment was
stopped early after 451 patients were recruited,
because the 30-day rate of stroke or death was
14.7% in the intervention group and only 5.8% in
the medical-management only group (p=0.002).5

Beyond 30 days, stroke in the same territory
occurred in 13 patients in each group. Follow-up
is ongoing,but the likelihood that the cumulative
risk of stroke in the medical treatment only group
will offset the difference in 30-day risk seems low.

Aspirin maintained its position as a first line
antiplatelet drug in secondary prevention of
stroke in patients without atrial fibrillation in 2011
following publication of the results of the
PERFORM trial,7 which compared it with a selec-
tive thromboxane-prostaglandin receptor antago-
nist, terutroban. 9562 patients with an ischaemic
stroke in the previous three months or aTIA in the
previous eight days were randomised to
terutroban and 9558 to aspirin.After mean follow-
up of 28 months the trial was stopped on the
basis of futility, the primary endpoint having
occurred in 1091 (11%) patients receiving
terutroban and 1062 (11%) receiving aspirin
(HR=1.02, 95%CI 0.94-1.12), without any differ-
ence in risk of major bleeding.The annual risk of
recurrent stroke was again surprisingly low.

Atrial fibrillation remains the least well treated
of the major risk factors for stroke, due mainly to

the perceived risk of bleeding with vitamin K
antagonists, the requirement for monitoring, and
the potential for drug and lifestyle interactions.
About 20% of TIAs and ischaemic strokes occur
in patients with atrial fibrillation (AF).Prevalence
of AF increases sharply with age and is therefore
increasing in line with life expectancy. Aspirin is
relatively ineffective in prevention of stroke in
patients with AF, either alone or in combination
with clopidogrel,and warfarin has been the main-
stay of treatment in both primary and secondary
prevention for more than two decades. Progress
was made on two fronts in 2011. First, in terms of
risk-stratification, the CHA2DS2-VASc score was
shown to have somewhat better predictive power
for risk of stroke and systemic embolisation than
previous risk scores, particularly in identifying
patients at low and intermediate risk.8,9

Second, in terms of alternative anticoagulants
to warfarin, several new agents have emerged.
Previously, the factor Xa inhibitor, ximelagatran,
had been shown to be as effective as warfarin in
prevention of stroke in patients with AF and to
cause fewer major bleeding complications, but it
was hepatotoxic and was subsequently with-
drawn.10 In 2009, the direct thrombin inhibitor,
dabigatran,was reported to have advantages over
warfarin in the PROBE-design RE-LY trial in over
12000 patients, 20% of whom had a prior TIA or
stroke.11 With a dose of 110mg twice-daily the risk
of ischaemic events did not differ from that with
warfarin, but there were fewer major haemor-
rhages. With a dose of 150mg twice-daily there
were fewer ischaemic events and a similar
number of major bleeds compared with warfarin.
There was net clinical benefit (vascular events,
bleeding and death) for the 110mg dose
(RR=0.92, 0.84-1.02) and for the 150mg dose
(0.91; 0.82-1.00). In 2011, trials were published on
the safety and effectiveness of two new factor Xa
inhibitors in patients with non-valvular AF.12-14

In the first trial to report in 2011, ROCKET-AF,12

14,264 patients with nonvalvular AF who were at
increased risk for stroke were randomised,
double-blind, to rivaroxaban 20mg daily vs dose-
adjusted warfarin. In the intention-to-treat
analysis, rivaroxaban reduced the risk of stroke or
systemic embolism (2.1%/yr vs 2.4%/yr; HR=0.88;
0.74-1.03; p<0.001 for noninferiority; p=0.12 for
superiority) with a lower risk of intracranial
hemorrhage (0.5% vs. 0.7%, p=0.02) and fatal
bleeding (0.2% vs. 0.5%,p=0.003).

In the comparable ARISTOTLE trial, 18,201
patients with AF and at least one additional risk
factor for stroke were randomised, double-blind,
to apixaban 5mg twice-daily vs warfarin.13 After a
median duration of follow-up of 1.8 years, the risk
of stroke or systemic embolism was lower in the
apixaban group (1.27% vs 1.60%; HR=0.79, 0.66-
0.95; p<0.001 for noninferiority; p=0.01 for superi-
ority),with a lower rate of major bleeding (2.13%
vs 3.09%; HR=0.69, 0.60-0.80; P<0.001) and haem-
orrhagic stroke (0.24% vs 0.47%; 0.51, 0.35-0.75;
P<0.001). Apixaban 5mg bd was also compared

Stroke: review of 2011
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to aspirin (81-324mg daily) in 5599 patients with AF who were at
increased risk for stroke but unsuitable for warfarin in the double-blind
AVERROES trial.14 After a mean follow-up of 1.1 years, the trial stopped
early because of benefit in favor of apixaban (stroke or systemic
embolism – 1.6%/yr vs 3.7%/yr;HR=0.45;0.32-0.62;p<0.001),without any
excess of major bleeding (1.4% vs 1.2%,HR=1.13; 0.74-1.75) or intracra-
nial bleeding (n=11 vs n=13).
Thus, there are now three potential alternative anticoagulants to

warfarin and guidelines will need to be updated to take these recent
trial results into account, along with further analyses of cost-effective-
ness and subsequent reports on long-term safety.
In treatment of acute stroke,progress was made in understanding the

risks and benefits of blood pressure lowering. Blood pressure is often
elevated after a TIA or stroke but tends to fall spontaneously during the
first few days.Ischaemic and infarcted brain cannot autoregulate blood
flow and so increases in cerebral perfusion pressure can cause hyper-
aemia,cerebral oedema,and haemorrhagic infarction,whereas a fall in
pressure may exacerbate ischaemia. The Scandinavian Candesartan
Acute Stroke Trial (SCAST) trial therefore randomised patients with
acute ischaemic (85%) or haemorrhagic (14%) stroke and
SBP≥140mmHg within 30 hours of symptom onset (average 18 hours)
to candesartan (n=1017) or placebo (n=1012) for seven days, with
doses increasing from 4mg on day one to 16mg on day three to seven.15

Mean blood pressure was 171/90mmHg on admission, but SBP was
5mmHg (95% CI 3-7; p<0.0001) lower and DBP was 2mmHg (1-3;
p=0.001) lower in patients allocated to candesartan than in those on
placebo on day seven. The composite endpoint of stroke, myocardial
infarction, or vascular death occurred in 120 patients in the
candesartan group and in 111 patients in the placebo group (adjusted
hazard ratio 1.09, 0.84-1.41; p=0.52). Analyses of functional outcome
showed a trend towards worse outcome in the candesartan group
(modified Rankin scale: adjusted odds ratio 1.17, 1.00-1.38, p=0.048).
The SCAST investigators added their results to a meta-analysis of nine
smaller RCTs of BP-lowering drugs within the first week of acute stroke
and found no evidence of a beneficial effect on functional outcome.
Progress in research to improve prevention and management of

stroke was therefore significant in 2011, due mainly to the findings of
large pragmatic randomised controlled trials. l
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Wellcome Trust Centre for
Neuroimaging researcher scoops
Lloyd’s 2011 Science of Risk Prize
UCL’s Wellcome Trust Centre for Neuroimaging
Research Fellow, Klaus Wunderlich, has won the
Lloyd’s “Science of Risk” Prize in the category of
Behavioural Risk. His paper was also voted “Best
Overall Paper”.
Wunderlich and his team at WTCN took the

top prize for their research which, using
Functional Magnetic Imaging (fMRI) looked at the
brains of study participants as they played a
simple resource management game. The
researchers continually changed the parameters
of the game, varying risk and reward outcomes, and thus forcing
participants to revise their predictions as they played. They found that
generally participants learned as they played, changing their behaviour in
light of the new information, and that they were more successful when
they did this, than simply by trial and error.
Upon receiving the prize Wunderlich commented: "Our paper gives

insight into how the brain is capable of learning structures in our
environment, and how this helps us to reduce the risk in our choices.
Apparently behavioural risk is a very important topic for insurance and I
am delighted that our work got recognised by that industry.”

Awards made by the
Encephalitis Society

Exceptional Service Awards presented at the AGM

Six Exceptional Service Awards were
presented in recognition of exceptional
service in health, education and social care
at the Encephalitis Society’s AGM. The
awardees were nominated by members of
the Encephalitis Society. Among those
awarded was Dr Rachel Kneen, a Paediatric
Neurologist at Alder Hey Hospital who was
nominated by Tracy Jennings and Irwin
McMillan.

More information about the winners of the
awards is available at:
www.encephalitis.info/images/iPdf/
Newsletter/newsletter52.pdf

Sophie Binks announced as winner of essay prize

The Encephalitis Society has announced
Sophie Binks as the winner of their essay
prize. The Encephalitis Society launched an
essay prize as part of their work in engaging
with up and coming medical students. The
winning essay was entitled: The Story of a
Patient with Childhood Encephalomyelitis,
the Effect on the Patient, Family and
Society, and the Role of Healthcare
Professionals.
The runner up prize in the competition

was awarded to David Bargiela for his essay
entitled Exploring the Iceberg: Caring for
the Child with Herpes Simplex Encephalitis.

Both Sophie and David’s essays can be read in
full at http://www.encephalitis.info/TheSociety/
AboutUs/2011essayprize.html

Pictured are Sophie Binks with Dr
Nick Davies and Professor Tom
Solomon.

Rachel Kneen receiving her Award
from Dr Nick Davies.

ACNRMA12:Layout 1 1/3/12  23:01  Page 10



ACNR > VOLUME 12 NUMBER 1 > MARCH/APRIL 2012 > 11

1972: the first clinical demonstration of
demyelination

Halliday AM,McDonaldWI,Mushin J 1972.
Delayed visual evoked response in optic neuritis.
Lancet i: 982–985.

Ian McDonald and Martin Halliday showed that
visual evoked potentials can detect past episodes
of optic neuritis, not least by introducing a non-
invasive test to assist in the diagnosis of suspected
multiple sclerosis.
Recording of electrical activity of the brain over

the scalp had been pioneered by Hans Berger in
the 1920s.The motivation behind his experiments,
it seems, was to identify the mechanism under-
lying telepathic communication with his sister
during an accident whilst Berger was serving with
the cavalry. In 1924, he recorded the first human
electroencephalogram.1 Lord Adrian, who
received the 1932 Nobel Prize in Physiology or
Medicine with Sir Charles Sherrington, promoted
Berger’s work and showed the value of EEG in
neurological practice.2 It was a small step from
there to measure scalp potentials over the parietal
or occipital lobes following a sensory stimulus or
flash of light: somatosensory and visual ‘evoked
potentials’ respectively. George Dawson methodi-
cally solved the technical challenges,not the least
by introducing a technique to reduce noise in
small evoked potentials.3

Martin Halliday (Figure 1) set to applying these
new methods to people with multiple sclerosis,
showing in 1963 that delayed somatosensory
evoked potentials are associated with the disease,4

but the changes were not robust and he soon
turned his attention to visual evoked potentials. In
the meantime,Tom Sears and Ian McDonald had
demonstrated the electrical consequences of
central nervous system demyelination.5,6 They
showed that direct micro-injection of diphtheria
toxin into the spinal cord of the cat produces a
highly circumscribed demyelinating lesion which
leads to conduction block, or prolongation of the
refractory period for transmission, and an
impaired ability to transmit high frequency trains
of impulses.
Patients were trawled from Ian McDonald’s

clinic at the Moorfields Eye Hospital. Nineteen
patients with unilateral optic neuritis,17 in the
acute phase,were studied with flash visual evoked
potentials and a new technique, ‘pattern’ visual
evoked potentials (an alternating black and white
checkerboard”). In optic neuritis, the mean
latency of visual evoked potentials in the affected
eye was 155 msec, an increase of 30% over that
from healthy people or the unaffected eye;and the

peak amplitude was halved at 3.68 microV. In the
five patients seen acutely with visual acuities of
6/60 or less, there was no evoked response at all;
but, as their vision recovered over weeks, so their
visual evoked potential reappeared, although
much delayed. Evoked potentials remained
delayed even when visual acuities had recovered
to normal, for up to five years. Pattern-evoked
responses elicited more reproducible and sensi-
tive responses than a flash response. The authors
concluded: ‘since a persistently increased latency
may be present with normal optic discs,fields,and
fundi, the technique described here provides a
useful objective test for previous damage to the
optic nerve. Its potential usefulness in the diag-
nosis of multiple sclerosis when patients present
with clinical evidence of only a single lesion not
involving the visual system is obvious.’
They went on to test the ‘obvious’ in a group of

unselected multiple sclerosis patients.7 In 24 indi-
viduals with a previous history of optic neuritis,
nine had normal discs and all had abnormal
visual evoked potentials; so abnormal visual
evoked potentials are especially reliable indica-
tors of past optic neuritis.Perhaps more usefully, in
27 patients with no history of optic neuritis,25 had
abnormal visual evoked potentials,of whom discs
appeared normal in 12. So, it seems as though
abnormal visual evoked potentials provide a sensi-
tive means of identifying previous subclinical
optic neuritis.
The authors went on to propose diagnostic

criteria for multiple sclerosis which incorporated
visual evoked potentials.8 To date, it remains true
that the only clinical diagnostic test that can
demonstrate that a central neurological lesion is
demyelinating is the cortical evoked potential, of
which the pattern-evoked visual potential is by far
the most sensitive and robust.

1972: identifying the primary genetic
association for multiple sclerosis

Naito S,Namerow N,Mickey MR,Terasaki PI. 1972.
Multiple sclerosis: association with HL-A3.Tissue
Antigens.2:1-4

Discoveries in the genetic basis for susceptibility
to multiple sclerosis have followed each incre-
ment of technological and statistical innovation
in genetics.But the most important association of
the disease, with alleles of the human leukocyte
antigen system, began to be uncovered in the
early 1970s.
Human leukocyte antigens were first identified

as serum factors in transplant recipients that

Top Ten Papers in Multiple Sclerosis
Mapping Out Multiple Sclerosis
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reacted against a third party ‘tissue’, and
which were associated with transplant rejec-
tion. A key figure was Paul Terasaki at UCLA
who (having clawed his way into medicine
from the low point of being interned as a
schoolboy during the war because of his
Japanese origins) developed the microcyto-
toxicity test,a tissue-typing test for organ trans-
plant donors and recipients that required only
1 microliter each of antisera.9 (He founded a
company to exploit the technology, One
Lambda, which grew to generate sufficient
income to enable him to make a $50 million
donation to UCLA in 2010).
In 1970, Terasaki organised the Fourth

HistocompatibilityWorkshop in Los Angeles in
1970 which brought together fifteen different
laboratories testing 116 highly selected anti-
sera. The conclusion was that there were 11
official HL-A specificities (HL-A1, 2, 3, 5, 7, 8, 9,
10, 11, 12 and 13), and perhaps eight other
specificities. Shortly after this workshop,
Terasaki turned his attention to multiple scle-
rosis. His group concluded, from 94 patients
and 871 controls, that HL-A3 was overrepre-
sented.10 Furthermore, they demonstrated that
the geographical variation in prevalence of
multiple sclerosis paralleled the prevalence of
HL-A3. For instance, both are high in
Scandinavian countries, middle range in
America and low in ‘oriental’. They
summarised some of the epidemiology
suggesting an environmental cause for
multiple sclerosis and concluded that “the
evidence to date on MS,however, is still consis-
tent with the idea that a genetic difference in
susceptibility underlies some environmental
influence.”
Soon after this paper, Casper Jersild and

colleagues from Copenhagen wrote a brief
letter to the Lancet, to make some generic
points around HLA genetics11. They described
correction for multiple testing, the need for
replication datasets and the usefulness of
meta-analyses. Illustrating their argument, they
announced the results of HLA serotyping in 36
Danish patients with multiple sclerosis
followed by a replication set in 71 other
patients.From these analyses,HL-A7 as the one

most associated with multiple sclerosis.
However, when the Danes merged their data
with that from the Terasaki study, and
corrected for multiple testing, only HL-A3
retained significance.This set the tone for the
years to follow of underpowered studies
leading to false positive results and real associ-
ations revealed by combining datasets.
Paul Terasaki returned to multiple sclerosis

with the discovery of the B-lymphocyte
alloantigen serotypes. In 1976 both his group
and one of the authors of this chapter discov-
ered the association with what would come to
be called the class II allele HLA-DR15 12,13.(This
explains,at least in part,Naito et al’s finding of
an association of multiple sclerosis with HL-A3
serotype; in Western Eurasia, A3 is part of the
longest known multigene haplotype, A3-B7-
DR15-DQ6). HLA-DR15 remains the best char-
acterised candidate susceptibility gene for
multiple sclerosis. After 1976, several decades
of increasingly large, expensive and sophisti-
cated molecular genetic studies followed; all
confirmed the association with DR15,but very
little else. Only in the last few years has there
been sufficient power in the techniques and
cohorts,forged through large collaborations,to
uncover the much smaller individual genetic
contributions of a host of other alleles, espe-
cially studies from the International MS
Genetics Consortium.14

The finding that multiple sclerosis is associ-
ated with the HLA system implicates the
immune system in its pathogenesis; explains
some of the geographical variation of the
disease; provides a molecular substrate for the
interaction of genetics and environment; and
suggests treatment directed at the T-lympho-
cyte, the T cell receptor and the class II mole-
cule.

1973: remyelination is possible in the
central nervous system

Gledhill RF,Harrison BM,McDonaldWI.1973.
Pattern of remyelination in the CNS.Nature
244(5416):443-4.

A principal hope of people affected by
multiple sclerosis is not only control of their
disease but reversal of any damage already

accrued: repair, possibly facilitated by therapy.
Although not yet an everyday probability, trials
of potential remyelinating therapies are being
conducted. Key steps that made such thera-
pies possible were the demonstrations that
remyelination was possible in the central
nervous system; that this was mediated by the
oligodendrocyte precursor; and that it was
accompanied by functional improvement.We
could have chosen one of several studies
which contribute to this narrative. We have
chosen the paper which definitively demon-
strated remyelination in the adult mammalian
central nervous system, and – perhaps most
importantly- showed how to identity demyeli-
nated fibres.
Critical work had already been done by

Dick and Mary Bunge15 who studied myelin
repair in cats following demyelination
induced by cerebrospinal fluid barbotage.
They showed that the remyelinating cell
differed from the mature oligodendrocyte
and,proposed incorrectly as it turned out, that
mature oligodendrocytes de-differentiated
into a cell capable of remyelination. Perier
and Gregoire16 showed, from electron micro-
scopic multiple sclerosis plaques, that axons
were surrounded by thin myelin lamellae,
which they considered to be evidence for
remyelination.
The next paper we have chosen comes from

Richard Gledhill, Barry Harrison and Ian
McDonald.17 They compressed the spinal cord
of three adult cats,which causes early demyeli-
nation with retained axons, and remyelination
which starts three weeks later. Their main
discovery, under the electron microscope,was
that the remyelinated sheath is abnormally
thin and has an intermodal distance reduced
by 50% compared to control fibres of the same
diameter. Under the light microscope, they
found no evidence for the presence of
Schwann cells,so concluded that oligodendro-
cytes had been responsible for the remyelina-
tion. These ultrastructural characteristics –
reduced internode distance and inappropri-
ately thin myelin – have become the defining
features used to recognise remyelinated axons
(as opposed to the partially demyelinated

T O P T E N B E S T PA P E R S I N M U LT I P L E S C L E R O S I S

Figure 1 (left): Martin Halliday and his equipment for measuring visual evoked potentials.
Figure 2 (above): John Kurtzke’s map of multiple sclerosis prevalence.
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axons) in experimental and human
pathological studies.
The next important step was the

demonstration that such remyelinated
axons could restore function. This work
was also supervised by Ian McDonald
working with the electrophysiologist
Ken Smith.18,19

1977: Plotting the epidemiology of
multiple sclerosis

Kurtzke JF.1977. Geography in multiple
sclerosis. J Neurology 215(1):1-26.

Epidemiology is less dependent upon
technological advances than other disci-
plines represented in this review, and
more reliant on the steady accumulation
of disparate data. So, it is less easy to
identify one paper which has made a
seminal impression on the field. We
could have chosen something from the
oeuvre of Geoffrey Dean,who published
on multiple sclerosis from 1949 to 2002,
focusing especially on the effect of
migration on the risk of multiple scle-
rosis, initially on migration to South
Africa, then from Asia, the Caribbean,
and Africa to the United Kingdom.20-22

We choose instead one of John Kurtzke’s
key papers. John Kurtzke saw action in
World War Two as a pharmacist’s mate
(2nd class). On discharge, he went to
medical school and spent most of his
professional life as a neurologist in the
Veteran’s Administration service,
remaining in the Naval Reserve and
achieving the rank of Rear Admiral. He
wrote his first paper on multiple scle-
rosis in 195323 and is still publishing.24 He
is responsible for producing the
industry-standard ‘Kurtzke Scale’ of
disability in multiple sclerosis.25-27 And
he organised the first placebo-
controlled clinical trial (of isoniazid) in
multiple sclerosis.28 But, his principal
contribution has been the careful docu-
mentation and analysis of the varying
prevalence of multiple sclerosis around
the world and especially within the
cohorts of US military personnel.
Characteristic of his papers are a distrust
of complex statistics and meticulously
presented hand-drawn charts.
In this paper,which is part review and

partly based on original data, Kurtzke
lays out the big picture of multiple scle-
rosis epidemiology (Figure 2).He points
out that the assertion of the day, that lati-
tude determined multiple sclerosis
prevalence, is incorrect. In Asia and the
Pacific, latitude seemed not a factor at
all and ‘at 40° north, for example, MS is
high in America,medium in Europe,and
low in Asia’. In Europe and North
America, there are zones of high
frequency of multiple sclerosis between
65° and 45° north latitude.
Neighbouring these (in Europe to the

north, east, and south; in America for
southern US; and the remainder of
Australia) are zones of medium
frequency; everywhere else is of low
frequency.
Measured serially in the same small

region, Kurtzke asserts that the preva-
lence of multiple sclerosis appears
stable over time although our experi-
ence in East Anglia, UK, for example, is
different.29 One area stands out as having
a high prevalence of multiple sclerosis;
this Fennoscandian focus... ‘from the
waist and southeastern mountain plains
of Norway eastward across the inland
lake area of southern Sweden, then
across the Bay of Bothnia to south-
western Finland, and then back to
Sweden in the region of Ume...This clus-
tering,as well as the broader geographic
distributions already considered, mean
to me that the occurrence of MS is intrin-
sically related to geography, and there-
fore that MS is an acquired, exogenous,
environmental disease.’ To determine
when this disease might be acquired,
Kurtzke turned to the migration studies,
both his own and those of others. By
comparing the age at which migration
alters the risk of acquiring multiple scle-
rosis, he concluded that the key expo-
sure occurs between the ages of 10 and
15 years,and that there is an ‘incubation’
period of some 20 years before the
disease manifests.He then presents new
data on the risk of multiple sclerosis in
veterans by race and gender, showing
that it is greatest in white women.Thus,
he concludes ‘MS is the white man's
burden spread from western Europe’.
Kurtzke argues that if multiple sclerosis
is due to an infectious agent, rather than
a toxin, transmissibility should be
evident. This is why he is so keen to
discuss possible ‘epidemics’ of multiple
sclerosis. In 1977, he had just returned
from a second visit to the Faroe Islands,
where there seemed to be a cluster of
new cases of multiple sclerosis following
the stationing of British troops.He was to
visit the Faroes many more times, and
has just recently advanced the idea that
gastrointestinal infections mediated the
transmission between British troops and
Faroese.30

Kurtzke’s interpretation of the
Faroese epidemic of multiple sclerosis
has been the most controversial aspect
of his work, with other commentators
suggesting more prosaic explanations,
for instance increased diagnostic vigi-
lance resulting from improved medical
services.31,32 But that should not detract
from the enormous service John
Kutzke has made in marshalling the
huge and complex multiple sclerosis
epidemiological dataset into digestible
synopses,of which this paper is a prime
example.l
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Status epilepticus (SE) is a major clinical
problem,often occurring in childhood,with a
high potential for morbidity. The condition is

subdivided into convulsive and nonconvulsive
forms (CSE and NCSE, respectively). Non convul-
sive status epilepticus denotes electrographic
seizures without convulsive activity and often
manifests as altered mental status or coma. It may
be difficult to diagnose in paediatric patients in
whom changes of behaviour and consciousness
may not be as easily recognised as in adults.

History
One of the first detailed accounts of nonconvulsive
status epilepticus (or ‘automatisme ambulatoire’),
was by Charcot in 1888, who described a patient
who got into trouble with the law because he had
boarded a train without a valid ticket
(Charcot,1888).1 Lennox in 1949 described S,a boy
aged 11 years who had occasional days of being
confused, when he was able to eat but not to
converse, i.e. periods of what he then termed ‘petit
mal’ status which were successfully treated with
Tridione.2

Clinical presentation
Children with non convulsive status epilepticus
usually present with altered levels of conscious-
ness,without convulsive activity.It is often a difficult
diagnosis to make as there are many other condi-
tions which can cause altered mental status in
childhood.It is important to rule out other causes of
altered consciousness in children, some of which
are life threatening,before considering NCSE.

Differential diagnosis of NCSE.
1. Head injury: Often a clear history and other

signs of head injury.
2. Meningitis and encephalitis: There is often a

history of high temperatures, irritability and
headaches.The child is systemically unwell.

3. Raised intra-cranial pressure: There is often a
history of fluctuating level of consciousness,
headache, vomiting and focal neurological
deficits.

4. Toxic causes: It is important to ask if there is a
history of drug abuse or access to medication.
Accidental overdose is more common in young
children or toddlers.Pupil size can give an indi-
cation of aetiology.

5. Metabolic causes: Inborn errors of metabolism
may present with altered consciousness. For
example, MCADD (medium chain acyl CoA
dehydrogenase deficiency) can cause acute
episodes of altered consciousness. These are
triggered by prolonged fasting and hypogly-
caemia is usually present.

6. Altered consciousness following syncope.
7. Prolonged post ictal confusion.

8. Specific epilepsy syndromes: for example,
Panayiotopoulos syndrome.

A thorough history and examination is mandatory

History of NCSE
1. Preceding symptoms: Most children with NCSE

will have had preceding seizures in the acute
setting,most of which are isolated brief convul-
sions rather than convulsive status epilepticus.3

Autonomic symptoms prior to the episode,
particularly vomiting would suggest
Panayiotopoulos syndrome.

2. Classify epilepsy: In a child who has previously
been diagnosed with epilepsy, it is important to
take a full history and classify the epilepsy
according to the ILAE classification.

3. Current anti-epileptic medication history:
Erroneous classification of idiopathic gener-
alised epilepsy and inappropriate treatment
with narrow spectrum anti-epileptic drugs like
carbamazepine can precipitate NCSE.4 It is also
important to note whether the epilepsy was
well controlled on medication and also verify
compliance with medication.

4. Observation by carers: In a review of children
presenting with NCSE, 32 out of 50 children
presented with ‘change in behaviour’.6 This
consisted essentially of a reduction in activity,
slowness, and impairment of consciousness to
a varying degree constituting a confusional
state. Poor balance or incoordination usually
associated with intermittent bilateral jerks of
the limbs was reported as an additional promi-
nent feature in eight of the group. Table 1 lists
some descriptions by parents, teachers, or
hospital staff of children during NCSE and on
remission.

Non Convulsive Status
Epilepticus In Children

PAED IATR IC NEUROLOGY

Table 1: Non-convulsive status
epilepticus: examples of Psychological
features as described by observers6

During NCSE On remission

‘forgetful’

‘difficult to motivate’

‘excessively sleepy’

‘lost and disorientated’

’unresponsive’

‘switches off’

‘zombie-like’

‘apparently deaf and blind’

‘drugged state’

‘poor balance’

‘frequent falls’

‘poor control of movements’

‘brighter’

‘more alert’

‘more talkative’

‘happier’

‘like a fog was
lifted from her
mind’

ACNRMA12:Layout 1 2/3/12  16:16  Page 14



ACNR > VOLUME 12 NUMBER 1 > MARCH/APRIL 2012 > 15

Clinical examination specific to NCSE
The counting test: In a child with ‘absence
status epilepticus’, it is worth asking the child
to count from 1 to 100. If the child has
absences during the counting process,you are
able to see it, as the child will suddenly stop
counting, stare or have automatisms and start
counting again.5

Investigation
1. EEG is diagnostic in non convulsive status

epilepticus.
2. Consider intracranial imaging if you are

concerned about an underlying serious
cause like head injury or raised intracra-
nial pressure.

3. Blood tests which may be useful to diag-
nose metabolic disorders include liver
function tests, urea and electrolytes,
ammonia and lactate and don’t forget
glucose.

Classification
NCSE may be classified as generalised non
convulsive status epilepticus and focal non
convulsive status epilepticus.

Generalised non convulsive status
epilepticus.
Absence status epilepticus:

a. Typical absence status epilepticus7: The
main clinical feature of typical absence
status epilepticus is altered state of
consciousness, but changes in behav-
iour have also been reported. Children
with typical absence status epilepticus
may be able to eat and drink,withdraw
from pain, walk about and respond to
simple commands. The counting test
(see above) may be useful. The dura-
tion may last minutes to days or weeks.
An EEG during typical absence status
epilepticus shows generalised spike
wave discharges that occur at a
frequency of 3Hz.

Only 3 out of 50 children in the series
described by Stores et al.6 had typical
absence status epilepticus. Typical
absence status epilepticus occurs in chil-
dren with idiopathic generalised epilep-
sies,particularly in childrenwith absence
epilepsy and juvenile myoclonic
epilepsy. It may be triggered by inappro-
priate antiepileptic drugs like carba-
mazepine, fever,excitement or fatigue.

b. Atypical absence status epilepticus:7 On
clinical grounds alone the distinction
between typical and atypical absence
status epilepticus may be difficult.

In the series by Stores et al.,31 out of 50
children were classified as having atyp-
ical absence status epilepticus, EEG
revealed 4-7Hz spike wave activity with
a variable proportion of spikes to waves
from one child to another. 18 out of 31
were classified as having Lennox-
Gestaut syndrome and 13 out of 31
were classified as having myoclonic
astatic seizures.

Focal non convulsive status epilepticus.
Focal non convulsive status epilepticus may be
classified on the basis of which lobe the
seizures arise from though this may be difficult.
Epilepsia partialis continua is a distinctive

syndrome which should not be considered as
NCSE as it has clonic focal motor symptoms.
Focal non convulsive status epilepticus

arising from the temporal lobe may present
with confusion, strange behaviour, oral or
manual automatisms. EEG may be variable
with focal spike waves or spike wave or sharp
wave discharges with inconsistent localisation.

Management
Treatment of NCSE will be guided by the
precise syndromic diagnosis and the under-
lying cause.As most clinical forms of NCSE are
not associated with systemic and chronic
neurological complications, a less aggressive
pharmacological management is suggested.7

However Stores et al reported convincing
levels of intellectual or educational deteriora-
tion in 27 out of 50 children over the course of
the seizure disorder of which NCSE had been
a part.6 Detailed prospective study with
neuropsychological follow up is required to
clarify these issues.However in the meantime,
it is important to recognise episodes of NCSE
at an early stage and instigate prompt treat-
ment.

Treatment approaches.
1. Focal and generalised non convulsive

status epilepticus may be treated with
administration of buccal midazolam,
based on the child’s weight and age. If
seizures continue for more than 10 minutes
the dose may be repeated or intravenous
lorazepam may be given.8

2. Another approach to treatment may be to
give a short course of oral benzodi-
azepines. This may be considered in chil-
dren who present with recurrent NCSE,
whose parents are able to recognise the
signs and symptoms of NCSE and initiate
management at home.8

3. Typical absence status epilepticus precipi-
tated by inappropriate anti epileptic drugs
will require discontinuation of the medica-
tion.

4. Adjustments to the child’s continuous
medication may be undertaken. One
example of this may be to increase the
dosage according to the child’s weight, as
children may have had a growth spurt.8

Compliance issues with the medication
should also be discussed.8

5. Atypical absence status epilepticus may
not respond to benzodiazepines. In these
circumstances further emergency medica-
tion like phenobarbitone may be
required.7,8

Summary
Non convulsive status epilepticus is difficult to
diagnose in children as it can present with
altered mental status and change in behav-
iour. It is important to rule out other serious
differential diagnoses. EEG can be helpful in
establishing a diagnosis. Management
approaches are generally less aggressive than
with convulsive status epilepticus. l
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Non convulsive status epilepticus is difficult to diagnose in children as it can
present with altered mental status and change in behaviour. It is important to
rule out other serious differential diagnoses
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T he Optic Neuritis Treatment Trial (ONTT)
has been the largest study on optic
neuritis, to date. It revealed the presenta-

tion,course and prognosis of optic neuritis and
has heavily influenced the treatment protocol
for acute isolated optic neuritis around the
Western world.1 The results of the final follow-
up from this study have recently been
published2 and reiterate the prognostic role of
magnetic resonance imaging in optic neuritis.

The ONTT trial was conducted,however, in an
era preceding the discovery of the aquaporin 4
autoantibody, which has been recognised as a
biomarker for neuromyelitis optica (NMO).

Aquaporin 4 autoantibody
The discovery of the Aquaporin 4 autoanti-
body was reported in 2004.3 Immediately prior
to its discovery, NMO was starting to be recog-
nised as both a monophasic and a relapsing
and remitting illness (Figure).4 However, at the
time of the conduction of the ONTT, NMO was
not included within the differential diagnosis
of cases of ‘typically presenting’ acute isolated
optic neuritis. Although approximately 3% of
patients enrolled in the ONTT had a visual
acuity of 6/60 or worse, five years following an
episode of optic neuritis,none of these patients
were considered to be suffering from an NMO-
related disorder at the time.5

Shortly after the aquaporin 4 autoantibody
was discovered, various reports describing
neurological presentations outside of the hall-
mark syndrome of optic neuritis and transverse
myelitis were increasingly described, in
conjunction with the presence of the aqua-
porin 4 autoantibody.This led to the birth of a
new concept of ‘NMO spectrum’ disorder.6

The advent of the concept of an NMO spec-
trum disorder has challenged existing proto-
cols in the treatment of acute isolated optic
neuritis. The occurrence of an isolated acute
optic neuritis in the absence of any other
underlying sign of disease on clinical examina-
tion, serological testing and imaging can no
longer be classified as a ‘clinically isolated
syndrome’ (CIS) without first testing for the
aquaporin 4 autoantibody. In the presence of
antibody positivity, acute isolated optic neuritis
becomes an NMO spectrum disorder and as

such the ONTT derived protocol (involving
either a short course of intravenous corticos-
teroid therapy or conservative management)
for its management becomes less appropriate.7

Although there has been no randomised
controlled study on the acute treatment of
NMO-related optic neuritis, a recent study
reports that the administration of intravenous
corticosteroid therapy within 48 hours of the
onset of optic neuritis may prevent irreversible
retinal nerve fibre layer loss.8

The presence of aquaporin 4 autoantibodies
also influences the long-term management of a
patient following optic neuritis. Prolonged
immunosuppression has been shown to
reduce the relapse rate in NMO and may be
initiated after its first presenting symptom.9

Following the identification of the NMO
spectrum disorder, there is now a wider clinical
appreciation of the possibility of a patient
presenting with acute isolated optic neuritis
having NMO. The incidence of aquaporin 4
autoantibody positivity in Western Europe has
been recently shown to be higher than previ-
ously believed.10 As a result, there is renewed
interest in the identification of NMO spectrum
disorder, even before seroanalysis for the aqua-
porin 4 autoantibody has been undertaken.

Other biomarkers and optic neuritis
Attempts to identify NMO spectrum disorder as
the underlying aetiology of optic neuritis
through serological analysis for biomarkers
have met with some success. Recent reports
suggest that serum levels of glial fibrillary
acidic protein (GFAP), a marker of astrocytic
damage, as well as N-acetyl aspartate may be
elevated in NMO spectrum disease, compared
with MS, and may help to distinguish between
the two.11,12 Serum GFAP levels have also been
shown to be elevated despite the absence of
extra-optic nerve disease. Such tests may be
incorporated into the standard workup for
optic neuritis in the future.

Ethnicity and optic neuritis
Approximately 13% of patients enrolled in the
ONTT were of African-American ethnic origin
(59 out of 448 patients), although a separate
analysis with respect to ethnic background was

Current Concepts in
Optic Neuritis

N E U R O - O P H T H A L M O L O GY I N A C N R
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The ONTT must now be revisited in the aquaporin 4
autoantibody era in light of recent findings
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not carried out for the majority of the trial.
Traditionally, the ethnic background of a
patient has not been separately considered
when managing a case of acute isolated
optic neuritis. A recent study, however, has
suggested there may be a differing genetic
susceptibility to NMO and MS.13 More
recently, a report from the United Kingdom
on the incidence of optic neuritis within an
ethnically diverse patient population has
suggested there may be an ethnicity bias
within an NMO patient cohort.14 Despite
only 14% of all patients presenting with
acute isolated optic neuritis with no previ-
ously known underlying cause (who did not
develop a collagen-vascular/ granuloma-
tous/ infectious/ autoimmune/ neoplastic
illness to account for the optic neuritis over
the course of 16 months) being of African or
African-Caribbean descent, 63% of all
patients presenting with NMO-related optic

neuritis over three years were of African or
African-Caribbean descent. These findings
suggest that a patient’s genotype and pheno-
type should be taken into consideration
when forming a management plan in the
acute setting of optic neuritis.

The future
An episode of acute isolated optic neuritis
is viewed differently today from how it was
viewed twenty years ago, when the ONTT
was first conducted. Traditional markers of
visual function showed an optimistic
picture of visual prognosis following optic
neuritis and contributed to ONTT based
management protocols in which intra-
venous corticosteroid therapy and conser-
vative management were deemed to be of
equal efficacy.The concept of an NMO spec-
trum disorder was unknown and NMO did
not score highly on the differential diag-

nosis of optic neuritis. Little consideration
was given to genetic factors and to the
patient’s ethnic background.
The discovery of the aquaporin 4 autoan-

tibody has profoundly improved diagnostic
and prognostic accuracy. It has encouraged
a strong deviation away from ONTT based
protocols in some cases of optic neuritis
where NMO spectrum disease may be the
underlying aetiology. Additional factors are
now recognised which need to be consid-
ered before deciding on the management
of an acute episode of optic neuritis. The
ONTT must now be revisited in the aqua-
porin 4 autoantibody era in light of recent
findings. A further large scale study is also
indicated to consider how serological
markers such as GFAP and N-acetyl aspar-
tate and genetic influences can influence
the management and outcome of acute
isolated optic neuritis. l
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Coronal brain (left) and sagittal
cervical spine (right) T2-
weighted magnetic resonance
images demonstrating bilateral
high signal optic nerve lesions
and a longitudinally extensive
spinal cord lesion in a patient
with neuromyelitis optica.
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P
sychogenic non-epileptic seizures (PNES,pseu-
doseizures) have an incidence of 4-6/
100,000/year,1,2 up to one eighth that of
epilepsy. There are a number of reasons why

convulsive PNES might be more likely to present to
casualty than epileptic seizures. They last longer, they
are often serial, and the movements are often more
impressive,3 all producing a picture that can be quite
alarming to carers and relatives.Attending paramedics
are likely to have protocols requiring them to treat
long or recurring seizures with benzodiazepines.These
drugs disinhibit, and may may make progression to
prolonged serial PNES or pseudostatus more likely.
It has been practice in the past to disregard the

diagnostic problem and treat all such cases as
epilepsy,on the grounds of safety. This is in many ways
understandable: the clinical risk of treating pseu-
dostatus as epilepsy is rightly perceived as being less
than that of making the opposite error. However,
neither choice is risk-free: treating pseudostatus as
status epilepticus carries a significant risk of iatrogenic
death.4 Treatment with intravenous benzodiazepines
can depress respiration sufficiently to require respira-
tory support, and patients occasionally end up in ITU

for this reason.These risks can be kept to a minimum
if the focus is kept firmly on the patient’s life support
systems. Is the patient breathing? Are his pulse and
blood pressure consistent with good perfusion to vital
organs? Are blood gases or oxygen saturation consis-
tent with adequate ventilation or hyperventilation? If
the answer to these questions is yes, then the emer-
gency doctor should think very carefully indeed
before giving treatments that carry risk.
This patient had a diagnosis of epilepsy. In the past,

it was thought that most patients with PNES also had
epilepsy. Recent consensus is that only 10-15% have a
dual diagnosis,5 with the exception that the rate is
probably 30% in the learning disabled.6 In the the
emergency situation,it is difficult to meaningfully eval-
uate a past diagnosis of epilepsy, and it is probably
better to concentrate on the identity of the attacks that
are happening there and then.
Clinically, the great majority of PNES fall into two

clinical patterns.5 The majority are convulsive, with
unresponsiveness accompanied by generalised move-
ments,eyes usually closed. The movements have been
described in a number of ways, but are essentially
tremors, either high frequency and low amplitude, or

How do you identify and manage
convulsive psychogenic
nonepileptic seizures presenting
acutely to casualty?

C L I N I C A L D I L E M M A S I N N E U R O P S YC H I AT RY

W
elcome to the tenth in a series of articles in ACNR exploring
clinical dilemmas in neuropsychiatry. In this series of arti-
cles we have asked neurologists and psychiatrists working
at the interface of those two specialties to write short

pieces in response to everyday case-based clinical dilemmas. We have
asked the authors to use evidence but were also interested in their own
personal views on topics.We would welcome feedback on these articles,
particularly from readers with an alternative viewpoint.
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A 35-year-old man presented to casualty,having had a prolonged seizure.He had a diagnosis of epilepsy and
was taking carbamazepine.He had further seizures in casualty, each with several minutes of generalised
movements, followed by a similar period of unresponsiveness. On the last occasion the motor manifestations of
the seizure went on for 12 minutes,and intravenous diazepam was given, following which the movements
settled,and he appeared to sleep.During all this,his oxygen saturation remained at near 100%.Staff who
witnessed the attacks expressed the view that they might have been psychogenic rather than epileptic,as they
felt there was a degree of responsiveness during them.What clinical clues help you identify psychogenic
seizures? How do you manage the situation acutely?What do you say to patients and relatives?Where do you
refer,and in what terms?

Case
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low frequency and high amplitude. The latter
may look quite dramatic, and in a few patients
develop into actual ‘thrashing’ movements. A
large minority of patients have fall-down-lie-still
attacks (sometimes called ‘swoon’ attacks)
during which the eyes are usually closed and
the patient is unresponsive. For obvious
reasons, these do not fall into the differential
diagnosis of tonic clonic convulsion (rather
with vasovagal syncope, cardiac syncope, or
death),and present less commonly to casualty.
There is an extensive literature on the clin-

ical diagnosis of PNES,7 comparing the clinical
features of epileptic seizures with PNES. Much
of this is difficult to apply usefully in the emer-
gency situation, partly because many studies
lump convulsive and non convulsive PNES
together, and partly because some studies do
not distinguish reported features of seizures
from observed features (they are often not the
same). Nonetheless, some simple diagnostic
clues are helpful, focusing initially on life
support. Patients do not breathe during the
tonic and clonic phases of a tonic clonic
convulsion, whereas hyperventilation is usual
during a PNES.Therefore, if a patient has been
in what appears to be a convulsive seizure for
several minutes with normal oxygen levels (or
saturations), particularly if accompanied by
low CO2,then it becomes difficult to sustain the
diagnosis of tonic clonic convulsion. The
longer the duration of convulsive movements
before measurement of a normal O2 saturation,
the more likely the diagnosis is to be PNES.
Oxygen saturations should not drop below
normal levels during PNES.In tandem with this,
a ‘grey’ colour, or cyanosis indicates an
epileptic seizure (though patently it does not
occur in all cases, especially if the seizure is
short). Impressive rubefaction usually means
hyperventilation and PNES. Clear observation
of breathing may not be all that easy, but
should be attempted. Rhythmic grunts or
guttural noises with no normal breathing
pattern suggests tonic clonic seizure.Rapid but
otherwise nortmal respiration suggests PNES.
This particular patient had a sinus tachy-

cardia of 140,with a blood pressure of 180/100.
Both sinus tachycardia and mildly raised blood
pressure are usual during PNES of convulsive
type. Oxygen saturations were over 97%
throughout his attacks, even when the convul-
sive movements had been going on for more
than 10 minutes. This would be difficult to
reconcile with a diagnosis of tonic clonic
seizure.
Other clinical features of PNES can be of

some help, though all have an error rate.7 PNES
are generally much longer than epileptic
seizures. Side-to-side head movement is fairly

common in PNES, not usually seen during
tonic clonic convulsions. PNES do not usually
have a tonic phase, and similarly tonic
posturing of limbs is uncommon. Signs of
emotional distress are common after PNES,
uncommon after epileptic seizures. Resistance
to forced eye-opening is highly suggestive of
PNES. However, tolerance of painful stimuli
may be surprisingly great, so this test is of
limited use. Similarly,plantar responses may be
difficult to interpret or misleading.
The best acute management of a prolonged

PNES is to reduce the general bustle around
the patient and monitor discreetly in a quiet
location. Attempts to reassure verbally should
be low-key at most, as over-reassurance may
reinforce the attacks.The presence of a relative
manifesting anxiety may also be counterpro-
ductive, and (as in most normal clinical situa-
tions),relatives should be asked to wait outside
until the attacks settle. Medication is neither
required nor helpful. In this case, the attacks
did settle, the patient was kept overnight, and
was referred as an outpatient to the regional
epilepsy service.
On discharge from the medical ward, this

patient was simply told that he would be
referred to the regional epilepsy service. It is
important that such a referral is made. It is esti-
mated that up to 20% of patients with a diag-
nosis of intractable epilepsy have PNES.6

Confirmation of the diagnosis of PNES usually
requires video EEG monitoring,3,7 and it may be
difficult to manage the situation long term if
such confirmation is not obtained. This is not
just to confirm the diagnosis for the neurolo-
gist, but to allow a positive and convincing
approach to giving the diagnosis to patients
and relatives (which has a positive therapeutic
effect in up to half of all patients2), to ensure
that the other doctors involved in the patient’s
care are convinced, and to provide a sound
platform for psychological intervention.
Was the rather sparing approach to patient

information correct? In principle you keep the
patient fully informed at all stages, but the
reality is that it is difficult and probably inadvis-
able to discuss the diagnosis at this stage. As
emergency doctors or physicians, you may not
be confident that the episode has been PNES.
Further, you may well be in some difficulty
defending your diagnosis if it is challenged by
the patient or relatives, as it will fairly often be,
particularly if the patient and relatives do not
perceive you as being the appropriate ‘expert’.
In many cases, the ‘possible’ or ‘probable’ diag-
nosis will not be accepted,and may indeed be
received negatively, sometimes prejudicing
later medical consultations.
What should be written in the referral letter?

Firstly,you should say clearly that there is doubt
that the attack has been epileptic, so that the
epilepsy or neurology service is signalled to
examine (or re-examine) the diagnosis.
Secondly, the referral should contain a clinical
description of the witnessed attacks, plus an
account of any eyewitness descriptions of
previous attacks obtained by relatives.This not
only allows a diagnostic evaluation, but allows
evaluation of whether the attacks are like those
previously documented. The use of labels for
the attacks (e.g. ‘This patient presented today
with a tonic-clonic seizure...’) is much less
helpful.Clearly, relevant measurements, such as
oxygen saturations, should also be included.
In this case, the patient eventually under-

went video-EEG monitoring, which confirmed
the diagnosis of PNES.There was no evidence
of epilepsy (only one attack type clinically, no
history suggestive of tonic clonic seizures, no
interictal epileptiform EEG abnormality over
two days of video EEG monitoring9). The diag-
nosis of PNES was explained to him, carba-
mazepine was withdrawn without incident,
and he was referred for psychological interven-
tion. l

C L I N I C A L D I L E M M A S I N N E U R O P S YC H I AT RY

REFERENCES

1. Szaflarski, JP, Ficker DM, Cahill WT, Privatera MD. Four
year incidence of psychogenic seizures in adults in
Hamilton County, H.O. Neurology 2000;55:1561–3.

2. Duncan R, Razvi S, Mulhearn S. Newly presenting
psychogenic nonepileptic attacks:incidence, population
characteristics and early outcome from a prospective
audit of a First Seizure Clinic. Epilepsy & Behaviour
2011:20:308-11.

3. Reuber M, Elger CE. Psychogenic nonepileptic seizures:
review and update. Epilepsy Behav 2003;4:205–16.

4. Reuber M, Baker GA, Gill R, Smith DF, Chadwick DW.
Failure to recognise psychogenic nonepileptic seizures
may cause death. Neurology 2004;62:834-5.

5. Benbadis SR, Agrawal V, Tatum WO. How many
patients with psychogenic non-epileptic seizures also
have epilepsy? Neurology 2001;57:915–7.

6. Duncan R, Oto M. Psychogenic nonepileptic attacks in
patients with learning disability:comparison with
patients with no learning disability. Epilepsy & behav-
iour 2008;12:183-6

7. Duncan R. Psychogenic non epileptic seizures: diagnosis
and initial management. Expert Review of
Neurotherapeutics 2010;10:1803-9

8. Benbadis SR, Hauser WA. An estimate of the prevalence
of psychogenic non-epileptic seizures. Seizure
2000;9:280–1

9. Duncan R. The withdrawal of antiepileptic drugs in
patients with nonepileptic seizures: safety considerations.
Expert Opinion on Drug Safety 2006;5:609–13.

The longer the duration of convulsive movements before measurement of a
normal O2 saturation, the more likely the diagnosis is to be PNES

ACNRMA12:Layout 1 1/3/12  23:02  Page 19



20 > ACNR > VOLUME 12 NUMBER 1 > MARCH/APRIL 2012

Camptocormia (or bent spine syndrome) is
the abnormal flexion of the thora-
columbar spine, which increases with

standing or walking and resolves on lying down.
Camptocormia is particularly associated with
advanced Parkinson’s disease, but is also
described in a number of other (predominantly
neurodegenerative) central nervous system disor-
ders, as well as disorders of the peripheral nerve,
muscle and psychiatric conditions. For a recent
review of camptocormia see Finstere and Strobl.1

The only infection previously reported to have
camptocormia as part of its clinical course is
Viliuisk encephalomyelitis.2 This is a rare and
devastating disorder of the central nervous system,
seen only in the Yakut population of Eastern
Siberia, which invariable leads to death. Viliuisk
encephalomyelitis is transmitted horizontally, but
the causative organism has not yet been identified.3

Lyme neuroborreliosis (LNB) is the major
complication of Lyme borreliosis (LB), which is
due to infection with the spirochaete Borrelia
burgdorferi.4 Prospective, population based
studies show that around 3% of patients with LB
develop LNB.4 The most common presentations
are with facial palsy (unilateral or bilateral),
meningoencephalitis or polyradiculopathy.5

Neuroborreliosis can be successfully treated
with either oral doxycycline or intravenous
ceftriaxone.6

We believe this is the first case of campto-
cormia due to Lyme neuroborreliosis to be
reported in the medical literature.

The case
In October 2009, the patient sought medical
help as he had become shorter than his wife.He
was a 57-year-old ex-smoker with well-
controlled hypertension and type-2 diabetes
mellitus. He was otherwise fit and well and a
keen amateur ornithologist and wildlife photog-
rapher (Figure 1a).
About four to six weeks prior to presentation

he had noticed a slightly itchy rash behind his left
knee. Shortly after this, he developed pain in his
left knee, which gradually progressed up his left

leg to his hip.His left leg became weak and over
the next four to six weeks posture started to
stoop. This continued to the point that he
became shorter than his wife.
Examination revealed a stooped posture

consistent with camptocormia (video at
www.acnr.co.uk/case report.htm and Figure 1b).
Muscle tone was normal. He had mild weakness
of the neck flexors, truncal and abdominal
muscles,as well as in the left arm and leg.He was
areflexic. There was a suspended sensory level
from T8-T10 on the left hand side.
Routine blood screen was unremarkable, as

was MRI of his spine. Lumbar puncture showed
clear cerebrospinal fluid with an opening pres-
sure of 15 cmH2O. There were no red cells, but
100 white blood cells: 66% neutrophils and 32%
lymphocytes.The protein was 1884 mg/L and the
glucose 5.9 (matched serum 10.9). Unmatched
cerebrospinal fluid oligoclonal bands were seen.
Western blot for antibodies against Borrelia
burgdorferi were positive in blood and cere-
brospinal fluid (Figure 2).
He was treated with a two-week course of IV

ceftriaxone,with rapid resolution of his leg pain.
The strength in his leg and his posture recovered
back to normal over the next few months
(video).In March 2010,he was able to take part in
a sponsored 10 km walk (Figure 1c).

Discussion
We believe this is the first reported case of camp-
tocormia caused by an identified infectious
agent: Borrelia burgdorferi. As with most cases of
Lyme neuroborreliosis, our patient made a full
recovery after treatment with antibiotics. The
camptocormia appeared to be caused by
paraspinal muscle weakness secondary to a
polyradiculopathy. This assumption is backed by
a recent case of camptocormia caused by
chronic inflammatory demyelinating polyradicu-
lopathy,which responded to treatment with intra-
venous immunoglobulins.7

Lyme disease classically presents with
erythema migrans; an expanding area of
erythema associated with the point of entry of

Help, I’ve become
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Camptocormia due to
Lyme Neuroborreliosis
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the spirochaetes.4 Eighty-nine per cent of
patients with LB in a large prospective popula-
tion based study in Germany had erythema
migrans.8 Although, in a laboratory based
study in Devon only 36% of patients with LBN
had a preceding erythema migrans and 27%
had no memory of a bite,rash,headache,fever
or arthralgia/myalgia.5 Our patient did have
an itchy rash prior to developing his campto-
cormia, but this only came to light following
direct questioning. The patient is a keen
wildlife photographer and had spent time in
Lyme infested areas prior to his illness,
although he did not have any memory of a
tick bite, in common with 45% of patients with
Lyme neuroborreliosis.5

Most cases of camptocormia are due to
degenerative disorders such as Parkinson’s
disease and develop several years after the
diagnosis has been made.1 The rapid onset of
camptocormia in our patient would be
unusual for a degenerative cause and in such
cases a search for reversible causes should be
sought.

Lyme neuroborreliosis should be consid-
ered in the differential diagnosis of campto-
cormia. l
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Figure 1: Photographs of the patient prior to his illness (A), at presentation (B) and following his recovery (C).

Figure 2: Western blots from the patient (first 4 lanes) from blood and CSF for both IgM and IgG as well as positive
and negative controls for IgM (within blue square) and IgG (within orange square). The positive bands to IgG and IgM
in the patient’s CSF and blood confirm the diagnosis of Lyme neuroborreliosis.
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C9ORF72: hammering
home the clinical, genetic
and pathological overlap
between ALS and FTLD
Around 10% of ALS is familial (fALS), while
~40% of FTLD is familial. Mutations in over a
dozen genes cause ALS, while mutations in
MAPT and progranulin are major causes of
fFTLD.Relatively little clinical overlap occurs in
the syndromes associated with these ALS and
FTLD-associated gene mutations. However, it
had long been known that patients can develop
both ALS and FTLD. This overlap has been of
great interest,particularly since the discovery in
2006 of TDP-43 as the common pathological
denominator of both conditions. Furthermore,
2006 also saw the publication of the first papers
linking autosomal dominant ALS-FTLD to chro-
mosome 9p. The race to identify the causative
gene has lasted five years, finishing in 2011.This
delay was a frustrating consequence of the
nature of the mutation: a hugely expanded
intronic hexanucleotide repeat in the C9ORF72
gene (chromosome 9 open reading frame 72).
The size and ‘G-C rich’ nature of the expansion
made it impossible to detect using conventional
and next-generation sequencing technology.
Good old-fashioned microsatellites and
Southern blotting were needed.C9ORF72 seems
to localise to synapses but has no known func-
tion.It does,however,have a mouse homologue,
which bodes well for animal studies.
Recently, several groups have published clini-

copathological studies of C9ORF72 cases (all
with European ancestry). Hsiung et al (2012)
describe 30 cases from 16 different families
harbouring C9ORF72 mutations. 15 had FTLD, 8
ALS and 7 ALS-FTLD.Of the latter, 5 began with
FTLD,1 with ALS,and 1 with synchronous onset.
Mean age of onset was 54y (range 34-74),age of
death 61y (41-84) and disease duration 5y (1-
16). Patients with ALS had markedly shorter
survival (2.8y versus 8.4y without ALS).
Interestingly, anticipation also appeared to
occur, with a trend to earlier onset by 5-10y in
younger generations.
Of their 22 cases with FTLD, the commonest

dementia subtype was behavioural variant (15
cases). The others had progressive non-fluent
aphasia (PNFA) with or without bvFTLD. No
one had semantic dementia. In keeping with
frontal predominant dementia, memory prob-
lems were only mild, and visuospatial prob-
lems and apraxia were uncommon. In patients
with ALS, nearly half had prominent bulbar
features, and even the FTLD patients had
bulbar findings. An extrapyramidal syndrome
(akinetic rigidity) was seen in 12 patients in all.
Four had overt Parkinsonism with tremor. A
variety of other clinical features were seen in
small numbers, including ataxia, supranuclear
gaze palsy and urinary incontinence,
suggesting more widespread pathology.
Marked clinical heterogeneity was seen
between and within families and only three
families demonstrated a consistent clinical
phenotype (bvFTLD).

Hsiung et al also performed structural and
functional imaging studies, which further
confirmed predominantly frontal lobe failure
(asymmetric in only one out of 21 cases
imaged, with left predominant atrophy).
Pathological studies of 21 cases again showed
frontal atrophy (with relative sparing of the
temporal lobes) and corticospinal tract degen-
eration.Degenerative changes were also seen in
the basal ganglia in over half the cases studied.
TDP-43 staining was prominent and widespread
in all layers of the cortex, subcortical areas,
hippocampus, white matter, brainstem motor
nuclei and anterior horn of the spinal cord.
These were ubiquitin positive, and thus charac-
teristic of pure FTLD-TDP and ALS. C9ORF72
itself did not seem to colocalise with these
inclusions.
It is interesting to note a couple of features

that might mark C9ORF72 mutation cases out
from other causes of TDP-43 proteinopathy.
Firstly, ubiquitinated inclusions negative for
TDP-43 are observed, most consistently in the
cerebellar granule cell layer.This appears to be
a characteristic signature for C9ORF72 muta-
tion disease,originally described by Al-Sarraj et
al (2011). Secondly, Snowden et al (2012)
found a significant association between a
psychotic presentation of FTLD and presence
of C9ORF72 mutation. Prominent features
included complex repetitive behaviours and
delusions. More studies are needed to corrob-
orate these findings.
In summary, C9ORF72 mutations are clearly

a major cause of FTLD. Furthermore, they may
be the single most common genetic cause of
fALS (accounting for 25% of familial cases).
Hsiung et al found that C9ORF72 mutations
accounted for 100% of their fALS-FTLD cases.
However, the story is not that clear cut, as
Snowden et al (2012) found that they only
accounted for 8 out of their 30 fALS-FTLD
cases. Thus, while C9ORF72 mutations further
strengthen our understanding of ALS and FTLD
as being two TDP-43 diseases on a clinical and
pathological spectrum, it is clear that other
ALS-FTLD genes are waiting to be discovered.
– Jemeen Sreedharan, National Hospital for
Neurology and Neurosurgery, Queen Square.
Clinical and pathological features of familial fron-
totemporal dementia caused by C9ORF72 mutation
on chromosome 9p. Hsiung GY, Dejesus-Hernandez
M, Feldman HH, Sengdy P, Bouchard-Kerr P,
Dwosh E, Butler R, Leung B, Fok A, Rutherford NJ,
Baker M, Rademakers R, Mackenzie IR. BRAIN
2012 Feb 17.
Distinct clinical and pathological characteristics of
frontotemporal dementia associated with C9ORF72
mutations. Snowden JS, Rollinson S, Thompson JC,
Harris JM, Stopford CL, Richardson AM, Jones M,
Gerhard A, Davidson YS, Robinson A, Gibbons L,
Hu Q, Duplessis D, Neary D, Mann DM, Pickering-
Brown SM. BRAIN 2012 Feb 2.
p62 positive, TDP-43 negative, neuronal cyto-
plasmic and intranuclear inclusions in the cere-
bellum and hippocampus define the pathology of
C9orf72-linked FTLD and MND/ALS. Al-Sarraj S,
King A, Troakes C, Smith B, Maekawa S, Bodi I,
Rogelj B, Al-Chalabi A, Hortobágyi T, Shaw CE.
ACTA NEUROPATHOL 2011;122(6):691-702.
(The March edition of Brain (Vol 135 issue 3) has 8
papers on C9orf72 with an editorial by John Hodges,
among related papers including a CHMP2B mouse and
non-human primate model of TDP-43 ALS – Ed.)

The link between iron
and tau
Several lines of evidence are presented by this
group into the link between loss of soluble tau
in the neuronal cytoplasm in Alzheimer’s
disease, Parkinson’s disease and tauopathies, a
loss of functional iron cellular export,and iron
accumulation associated with disease severity.
A key finding in this paper is of prevention of
onset of disease phenotype in a tau knockout
mouse with iron chelation (clioquinol, fed
orally for 5 months), which adds to the
evidence presented in the 2003 paper by Kaur
and colleagues in a mouse MPTP model of
Parkinson’s Disease. The paper also provides
insights into disease mechanisms,with in vitro
evidence of reduced soluble tau leading to
decreased amyloid precursor protein (APP)
cell surface trafficking and then reduced iron
export.
– Mike Zandi, National Hospital for Neurology
and Neurosurgery, Queen Square, London.
Lei et al. Tau deficiency induces parkinsonism with
dementia by impairing APP-mediated iron export.
NATURE MEDICINE 18, 291–295 (2012)
Kaur et al. Genetic or Pharmacological Iron
Chelation Prevents MPTP-Induced Neurotoxicity In
Vivo: A Novel Therapy for Parkinson's Disease.
NEURON 37(6), 899–909,(2003)

A blast from the past
In the UK, the driving regulations for an ordi-
nary (type 1) licence are based on a calcula-
tion of a risk of seizures of 20% in a year. Less
than this and you are allowed behind the
wheel,more and then the keys go back on the
hook. Consequently the epidemiological data
informing these decisions is crucial and a
central pin has been the MRC drug withdrawal
study which has celebrated its 21st birthday.
With its coming of age is a further analysis of
the data within the study and an analysis of
related studies.The broad brush figures which
we have known for a long time are that after
two years of seizure freedom, the risk of
seizures is 22% in the next two years if a patient
continues on treatment and 41% if they do not
(30% in the first year). The current analysis
looked at patients over 16 (potential drivers)
and asked the question: “what is the risk of
seizures in the next 12 months at various
points” in their course. They found that if a
patient was seizure free for three months after
completion of a six month drug withdrawal,
then their risk of seizures in the subsequent 12
months was 15% (CI 10-19%) and at six
months, the risk was 9% (CI 5-13%). 127
patients had a seizure following drug with-
drawal and reinstated treatment. The risk of a
further seizure from 3-15 months after rein-
statement was 26% and the risk from 6-18
months,if seizure free for the first 6 months was
18%. Five other studies looking at recurrence
risk in the 12 months following drug with-
drawal found 12-30% but methods and cohorts
differ. These data suggest that the DVLA guide-
lines recommending six months off driving
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after withdrawal are not too far off the mark,
although may be a little conservative with the
annualised risk falling below 20% at three
months. Equally ensuring seizure freedom for
six months after reinstatement of treatment
may be long enough off driving, although the
numbers from the MRC study are too small to
be sure.
– Mark Manford, Addenbrooke’s Hospital,
Cambridge and Bedford Hospital NHS Trust,
Bedford.
Seizure recurrent after anti-epileptic drug with-
drawal and the implications for driving: further
results from the MRC antiepileptic drug with-
drawal study and a systematic review. Bonnett LJ,
Shukralla A, Tudor-Smith C, Williamson PR,
Marson AG. JNNP 2011;82:1328-33.

Deep brain stimulation
for amnesia?
Suthana and colleagues from the University of
California, Los Angeles and Tel Aviv University,
implanted intracranial depth electrodes in
seven subjects with pharmacological treat-
ment refractory epilepsy to plan for epilepsy
surgery, and noted improvement in a virtual
spatial navigation memory task with entorhinal
cortex stimulation at a low level, compared to
no stimulation.This stimulation was associated
with resetting of the phase of the theta rhythm

of the hippocampal EEG. Direct hippocampal
stimulation was ineffective. A repeated meas-
ures block design was used for statistical
analysis and the p values are quite modest
(0.03). Clearly the studies require replication
and then a relevant trial in disorders with
amnesia in which the risks of DBS may be
allowable, for instance herpes simplex
encephalitis or Alzheimer’s disease.Even small
gains in memory encoding ability may be clin-
ically meaningful and aid to quality of life.This
study adds to the potential roles of DBS in
neuropsychiatric diseases including the so far
studied obsessive compulsive disorder and
major depression in which perhaps the accept-
able risks are smaller.
– Mike Zandi, National Hospital for Neurology
and Neurosurgery, Queen Square, London.
Memory Enhancement and Deep-Brain Stimulation
of the Entorhinal Area. Suthana et al.
NEJM 2012;366:502-10.

So much for history
This is quite a small study of just 35 patients
with 120 seizures from a telemetry unit.Twelve
patients had 36 non-epileptic seizures and
eighty six seizures were recorded from the
remaining patients,mostly partial seizures.The
videos were compared against witnesses’histo-

ries of the seizures. At least half of witnesses
reported more than 30% of signs incorrectly.
The six signs which were found on video-
telemetry to discriminate most clearly between
epilepsy and non-epileptic seizures were
reported incorrectly by 37-62% of witnesses.
The signs, on video telemetry, which most
clearly predicted non-epileptic attacks were
preserved awareness, eyelid fluttering,
evidence of seizure activity changing in
response to observers. Those most clearly
predicting epileptic attacks were eye
opening/widening, abrupt onset and post-ictal
confusion or sleep. This study re-emphasises
the problems inherent in epilepsy diagnosis
from the history. This diagnostic minefield has
high error rates for all of us.Marcus Reuber has
shown us that it is not just what you say but also
how you say it and this can be used to augment
diagnostic accuracy but in the end, diagnostic
proof requires video telemetry. Yet only a frac-
tion of patients who might benefit from
telemetry can avail themselves of it.How many
other serious conditions have such poor
access to diagnostic tests?
– Mark Manford, Addenbrooke’s Hospital,

Cambridge and Bedford Hospital NHS Trust,

Bedford.

Can semiology predict psychogenic non-epileptic

seizures? A prospective study. Syed TU, LaFrance WC,

Kahriman ES et al. ANN NEUROL 2011;69:997-1004.

Matthew’sFriendsClinicsaimtocomplementexistingNHSprovision,
by offering a comprehensive Ketogenic dietary therapy service; a
tertiary service delivered by a team of experienced neurologists,
dietitians and keto assistants, to which those children and adults
who are unable to access local NHS provision, can be referred.
Privately funded referrals are also accepted.

FOR MORE INFORMATION:
( +44(0) 1342 836571 /www.mfclinics.com

S U P P O R T E D B Y

Ketogenic Diets for Epilepsy & Other Neurological / Metabolic Disorders

 Classical Ketogenic Diet

 MCT Ketogenic Diet

 Modified Ketogenic Diet

 Low Glycemic Index Treatment

Health & Well-Being For Epilepsy

Ketogenic Training & Resources
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Alone In My Universe provides a unique insight into
the perceptions of patients with acromegaly, a condi-
tion with numerous neurological sequelae as well as
relevance for ACNR’s Skull-base Neurosurgery reader-
ship. The book is aimed not just at healthcare profes-
sionals but also at people with acromegaly, both
recently diagnosed and with longstanding disease.
For healthcare professionals the book stimulates

reflection particularly around how better communica-
tion may have a positive impact on patient’s perspec-
tive of disease, as well as providing greater insight into
the isolation incurred by being diagnosed with a rare
condition. For patients the book provides a very accu-
rate and useful resource about acromegaly, written in
understandable language and may also be useful in
providing a form of peer support to patients who may

never have met another person with the condition.
The somewhat daunting (some would argue nega-

tive) title should not deter the reader as many positive
experiences are described within the text.The chapters
are written by people with acromegaly and each
describes a different part of the disease process and its
management in succession including experiences
prediagnosis, at diagnosis, treatments undertaken and
effects on work and relationships with friends and
family.
In summary, the book gives a very balanced view of

acromegaly from a patient’s perspective and is an
important and unique source of information for
healthcare professionals involved in the management
of patients with acromegaly and people affected by the
condition. l

Alone In My Universe: struggling with an orphan
disease in an unsympathetic world

Authors: Roberts D, Cookman M, Carroll M, Nangumo A, Koerper T, Zelenka H, Brown W, Graf R, Mathis T, Loebig J, Ellen K, Stinson M, Golden V.
Editor: Wayne Brown. Publisher: iUniverse. Price: US$ 23.95. ISBN: 978-1450295925.

Reviewed by: Dr Helen White, Consultant Endocrinologist, University Hospital Aintree and Liverpool Neuroendocrine Clinic

Neurologists must learn to love migraine, or at least
learn to live with it. Neurology trainees quickly realise
that they need an approach for dealing with headaches
occurring in the absence of structural disease, and for
dealing with the myriad transitory neurological distur-
bances that also occur within the migraine spectrum.
Furthermore, better understanding of how such
phenomena may relate to more substantial disease in
the nervous system must be a secret desire of most
neurologists.
So, it was with a sense of having found the ‘key to all

mythologies’ that I picked up Comorbidity in Migraine
by Schoenen and colleagues.
Of course,no single volume could ever hope to meet

such high expectations, still less a slim one hundred or
so A5 pages. Nonetheless, the book does deliver
insights relevant in clinical practice that would be hard
to acquire from ordinary textbooks or from searching
the primary literature.
The book is divided into 10 chapters, contributed by

the editors and other Headache luminaries. Early chap-
ters concentrate on the relationship between migraine
and vascular diseases, including patent foramen ovale.
There are then discussions about epilepsy and
migraine, migraine and pain disorders more generally
as well as about migraine in children.
Though the chapter on epilepsy provides a good

overview, I was disappointed that the relationship
between seizures,migraine auras and behavioural (non
epileptic) attacks was not explored more fully; instead,
there is a brief section on ‘migraine variants commonly

confused with epilepsy’. Similarly, I would have liked to
see more about how migraine may affect ‘illness behav-
iour’ in the chapter on psychiatric disorders. In these
chapters, as elsewhere, the authors understandably
concentrate on summarising what is known and less on
exploring some of the important questions whose
answers we would wish to know.
Conversely, the chapters summarising the evidence

concerning migraine and vascular disease are strong.
Strangely, as an adult neurologist, my favourite chapter
was that on migraine in paediatric practice, discussing
migraine associations that range from asthma to Gilles
de la Tourette syndrome.
The final chapter propounds the view that the selec-

tion of antimigraine drugs in an individual patient
should take account of co-morbid diagnoses. Of
course, I understand that those writing about migraine
abhor conjecture, precisely because understanding of
the condition remains so vague, but I must say that I
found this conclusion rather prosaic. Who among us
would give Amitriptyline in preference to an anticon-
vulsant migraine prophylactic to a migraineur with
epilepsy,or Topiramate to an anorexic migraineur?
Certainly, I was glad of Schoenen’s book as a concise

package of the existing evidence on the relationship
between migraine and other disorders. I think,however,
its appeal to general neurologists would have been
enhanced by an additional chapter outlining current
research questions and describing important clinical
questions yet to be formulated in a way that research
can penetrate. l

Comorbidity In Migraine

Authors: J Schoenen
David W Dodick
Peter S Sándor
Published by: Wiley-Blackwell
Price: £49.99
ISBN: 978- 1405185554

Reviewed by:
Rhys Davies.
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T he spinal cord has an unambiguous
position in motor control, containing
the final common pathway to the

musculoskeletal system. It is also among the
evolutionarily most ancient structures, with
homologues of vertebrate spinal cord in
lower chordates such as amphioxi or
lancelets. The precise role and operations
of spinal cord circuitry continue to be areas
of dispute and occasional controversy.
Some of the very earliest experimental phys-
iologists (e.g.,Whytt, Legalois, and Marshall
Hall18) had already shown that the spinal
cord, isolated from the rest of the CNS,could
organise semi-purposive goal-directed
behaviours. As a result of these funda-
mental observations, three areas of discus-
sion and controversy have dominated the
investigation of spinal motor control almost
from the outset:1 What are the relative roles
and relationships between the brain proper
and this potentially semi-autonomous
spinal cord circuitry?2 What are the relative
roles of peripheral inputs and central spinal
circuitry in organising the spinal generated
behaviours?3 How modular and generalis-
able is the organisation underlying spinal
generated behaviours and is this organisa-
tion used in executing skilled voluntary
behaviours? Following Hall and others,
Sherrington and colleagues used decere-
brate mammalian preparations,adopted the
neuron doctrine, promulgated the idea of
the synapse and established the motor unit
description,while Brown worked on central
generation of pattern.29 Together they set
the stage for the exquisite neurophysiology,
and other developments and idea swings
that have followed over the past century.17,18

What do the spinal segmental reflexes
contribute to movement?
The spinal cord circuitry is the ‘fastest
responder’ for motor corrections and adjust-
ments besides the corrections managed by
the muscle properties themselves. It is
involved in regulating these limb biome-
chanical, muscle and reflex properties.
Spinal cord organisation is intimately
matched to the body. At the most funda-
mental level the motor pools mirror muscu-
lature, and through development proprio-

ceptive projection patterns are also
precisely topographically organised,prior to
any active use of these circuits. The preci-
sion and repeatability of the projections has
allowed identification of various sensori-
motor interneuron circuits in detail, first
physiologically, and more recently with
cellular and molecular genetics methods.12

The understanding of spinal connectivity,
interactions and descending targets
together can also suggest novel therapeutic
strategies.1,13 The monosynaptic reflex arc,
and motoneuron control circuits
comprising Ia, Ib interneurons and Renshaw
cells are now the stuff of basic physiology
and medical texts (see Figure 1). Less well
appreciated is the subtlety and precise
wiring structures actually needed. What is
presented in textbooks as a uni-articular
single-joint feedback system for position
control as in Figure 1A, in the working spinal
controls must regulate properties of a
complex limb with multi-articular muscles
of diverse actions. Though the basic story is
correct, the devil is in the details.24

Motoneuron pool control of the muscle
Fundamental to limb control is the process
of regulating muscle contraction. For verte-
brates, high safety factor end-plate synapses
guarantee 1 for 1 following of motoneuron
drive by motor unit muscle fibres. Well
graded contractions can only arise from a
progressive recruitment of the motor pool
population.This process is quite well under-
stood in broad terms: the Henneman size
principle operates throughout the motor
pool. The size principle is extremely robust
and has withheld severe scrutiny.4 Small
motoneurons that are attached to slow,
small twitch non-fatiguing fibres have high
input resistance (based on both their size
and their cellular membrane properties).
As a result, these are thus brought to
threshold first by common synaptic drive.
Larger fatigue-resistant, and still larger fast-
fatigable fibres are innervated by propor-
tionately larger and lower input resistance
motoneurons, and thus are recruited later
by the distributed common drive. Fibre
types of muscles are dynamically deter-
mined properties. They depend on motor-

The Role of Spinal
Cord in Motor
Control: reflexes, patterning
and final motor production
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unit firing patterns received, and hence in
part on the size principle. Motoneurons act
as linear summing junctions for their inputs
to a first approximation. However, they also
possess persistent inward current (PIC)
mechanisms that alter their recruitment
drive responses, primarily after initial recruit-
ment, allowing persistent firing with reduced
synaptic drive. Exactly how these active
mechanisms operate in normal motor
control is still murky, though they likely
contribute to spastic post-injury spinal
behaviour.14 Renshaw cells, through recur-
rent inhibition act to focus drive,vary recruit-
ment gain and likely act to desynchronise
motoneuron action potentials, perhaps
particularly important in PIC conditions.
Despite the importance of muscle fatigue
processes in both performance and
pathology, the spinal cord mechanisms that
manage fatigue at spinal and voluntary
control levels remain only poorly under-
stood.8 Motor unit rotation is believed to
perhaps contribute.

Feedback regulation of muscles and
mechanics
The classic monosynaptic stretch reflexes
and interneuron systems in Figure 1A have
considerable delays. Such delays would be
intolerable to a design engineer. Modeling
how the spinal feedback pathways might
operate has spawned a range of motor
control theories, including the Merton
follow-up servo, and alpha and lambda vari-

ants of equilibrium control.27,18 What now
seems most clear is that the spinal feedback
circuitry is set up to regulate and coordinate
the mechanical properties of muscle and
joints: like the shocks in a car, the springy
stiffness and damping properties (the
mechanical ‘impedance’) of muscles and
joints must be set appropriately for context.
For example, a mogul skier, a soccer player
and a driver will all need different mechan-
ical springiness at the knee. Due to seminal
contributions of Rack and Westbury, and
Nichols and Houk, it is now understood that
the Ia and Ib feedback pathways, from spin-
dles and Golgi tendon organs (GTO) respec-
tively, partly linearise muscle responses and
disturbance rejection.24 Spindle and GTO
pathways act in opposition. It is not physi-
cally possible to arbitrarily control both
force and position simultaneously, and the
two opposing controls of force and posi-
tion/velocity act in concert to vary the
impedance responses of muscle and joint so
as to adapt them to task context.

Because most muscles are not uniartic-
ular, the segmental spinal feedback regula-
tions act to regulate multi-joint or whole limb
impedance. Biarticular muscles are likely
contributors to within-limb energy
exchanges that are mechanically efficient in
locomotion, and regulating multi-joint
impedance in locomotion is likely a key
spinal function. Further, segmental feedback
patterns spanning multiple joints must be
precisely balanced to avoid instabilities in

the limb as a whole which could be both
pathological and physically damaging. All of
these pathways and interneuron systems are
targets of corticospinal and other regula-
tions, both directly and through presynaptic
‘primary afferent depolarisation’ (PAD)
mechanisms. In this fashion, classically, the
spinal cord has been thought to form a
general purpose motor control substrate,
available for the execution of a rich variety
of behaviours under direct and full control
by descending pathways.

The semi-autonomous spinal system –
Generation of behaviours and patterns
locally in the spinal cord
Both Sherrington and Brown recognised that
headless newts, frogs and decerebrate cats
could generate purposive behaviour closely
resembling natural movement. They differed
primarily in how they considered it to be
generated. Sherrington more strongly
favoured a reflex chaining like framework in
which limb state and sensory inputs deter-
mined the control action and unfolding of
reflex behaviour. Brown favoured a centrally
driven pattern and popularised the half-
centre model of central rhythm generation
(see Figure 1B). Today a synthesis of these
perspectives is thought to be closer to the
truth. The spinal circuits are now believed to
partly anticipate future states, so as to cope
with the neural delays, to be able to generate
pattern, both in feedforward and in more
flexible fashions, and to respond to the

M O TO R C O N T R O L S E R I E S

Figure 1:
Reflex circuitry and the half-centre concepts. A. The basic reflex circuitry now identified
comprises the Ia afferents (muscle spindle, length and velocity sensing, Ia), the Ia interneurons
Ia-E and Ia-F, the Ib afferents (Golgi tendon organ, muscle force sensing, Ib), the Ib interneurons
Ib-E and Ib-F and the Renshaw cells (recurrent inhibition of motor pools, R-E and R-F). These
are arranged to manage agonist and antagonist muscles and their interactions and are
generally drawn in the kind of simplified schematic shown. The schematic shows two things:
Firstly, length and force feedback are in competition, for example in control of an extensor on
the left. Secondly, synergist and antagonist circuits interact and inhibit one another. Together
these two sets of interactions regulate the spring-like properties of muscles and joints, and
manage their spinal control. If regulation goes awry spasticity and clonus can result. However,

in real limbs the anatomical and mechanical organisation does not permit the level of
simplicity of this textbook scheme, and it is not correct to infer that individual joints are
managed in this way in isolation from one another. More likely, these pathways are structured
to regulate multi-joint and whole limb properties and are organised and integrated into multi-
joint controls and modules. B. The basic half-centre central pattern generator (CPG) concept
of Brown. Extensor (CPG-E) and Flexor (CPG-F) Half-centres and their associated inhibitory
interneurons (IIN) act to inhibit one another. When activated by neuromodulation, and/or
directly driven from the mesencephalic locomotor region (MLR) the two half centres interact
to create an alternating dynamics and oscillation. These half-centres then drive the
appropriate motor pools and muscles (Mn-E, Mn-F) and modulate interneurons in the reflex
pathways (Ia-E and Ia-F).

A. Simplified Reciprocal Reflex Circuit Organisation
(Sherrington, Lundberg, Jankowska and others).

B. Basic Half-Centre Circuit Organisation (Brown, Lundberg).
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mechanics through feedback mechanisms to
adjust sequences and the associated phase
and frequency of rhythmic motions.

Pattern generation – sensory versus
central control of behaviours
It has been established that the basic
patterns of locomotion can be generated in
the isolated mammalian spinal cord, devoid
of both patterned descending and sensory
feedback. Spinal locomotion thus fulfils the
classic operational definitions of ‘central
pattern generation20’ (CPG). Spinal central
pattern generation is established in animals
ranging from the jawless fishes such as
lamprey to the mammals.12,20 Half centre
mechanisms (Figure 1B), network mecha-
nisms, and intrinsic neuronal properties
together support the rhythmic pattern forma-
tion. Descending neuromodulation
strengthens and varies pattern generator
dynamics and overall state. Pattern genera-
tors arise in mammals in utero, and are
progressively elaborated. By birth a rat can
crawl effectively,and a few hours after birth a
wildebeest can walk with its parents and
herd. Some rats with complete mid-thoracic

spinal transection at birth succeed in devel-
oping effective quadrupedal weight bearing
coordination strategies despite the transec-
tion.10 There is evidence of similar CPG
mechanisms in human infants.6 However, a
major controversy has been the extent to
which these mechanisms are players in
subsequent voluntary bipedal locomotor
tasks, and the degree of persistence of a CPG
into human adulthood. Recent data from
various laboratories support a role and
persistence of pattern generator circuitry in
human development, normal function and
post injury processes and therapy.6,7,8

Spinal structure – Modularity in pattern
formation and reflex organisation
Beside the basic observation of rhythmic
pattern generating and purposive reflex
behaviours such as scratching and defensive
motions, data have also accumulated
supporting a modular composition of spinal
generated and rhythmic behaviours. In able-
bodied human locomotion, animal locomo-
tion and other behaviours, the compact
modular descriptions of the muscle activity
patterns and adjustments prove useful (see

Figure 2 for examples).Classic pattern gener-
ator views have emphasised coupled oscilla-
tors and perhaps joint level oscillators as a
compositional basis of pattern (Figure 2A
and B). However, a range of studies of intact
and fictive (paralysed) decerebrate animals,
and spinalised animals,now support a spinal
hierarchical structure for pattern generation
and other spinal behaviours (Figure 2C).
McCrea and Rybak have demonstrated the
need for separated rhythm generation and
pattern formation layers using classical
neurophysiology and computational
models.21 The pattern generators schedule
both reflex gain changes, and unitary muscle
bursts to accomplish locomotion. Elements
of pattern (unit bursts) in this framework can
be likened to building blocks. Building
blocks, unit burst synergies or primitives,
support both reflex and other behaviours in
spinal cord, and can be identified inde-
pendent of rhythmic pattern, in flexible
reflexes and other adjustments.11 Together
with McCrea and Rybak’s analysis, work has
established single unit bursts of fixed muscle
composition as the fundamental elements of
movement composition by spinal cord,

A. Leg coupled oscillator gait
model (Brown and others).

B. Joint angle half-centre /
unit burst leg model (Grillner).

D. Hierarchical Circuit Implementation Models
(Rybak, McCrea, Kiehn and others).

C. Rhythm generator and unit burst
primitives model.
(Lacquaniti, Ivanenko, DʼAvella, Bizzi, Giszter,
McCrea, Rybak and others).

Figure 2:
Spinal circuits can manage basic patterns of gait and limb control in isolation. From the
basic understanding of pathways and pattern generation current research is elaborating an
understanding of how spinal circuits support movement. A. The half-centre oscillator
formulation of Brown can be applied to the four legs of a quadruped – the four oscillators
can synthesise a range of gaits, and form a well-regarded model of quadrupedal
locomotion. (LFL – left forelimb/upper-limb, RFL– right forelimb/upper-limb, LHL – left
hindlimb/lower limb, RHL – right hindlimb/lower limb), B. The half-centre oscillator
framework was extended conceptually to reciprocating unit bursts acting around joints by
Grillner and colleagues in order to manage leg degrees of freedom and more complex
rhythmic motions in a decentralised dynamic network (HE/HF Hip extensor/flexor half-
centres or unit burst generators; KE/KF Knee extensor/flexor half-centres; AE/AF Ankle
extensor/flexor half-centres; FE/FF Foot extensor/flexor haf-centres). The unit burst notion
is also adopted in the synergy/primitive framework, but not tied to specific joints. C.

Current data support a hierarchy of a rhythm generator system which presumably involves
half-centres (see D), recruiting a collection of discrete modular synergies or primitives in a
pattern formation layer (P1-P6). The primitives each individually control different groups of
muscles and low-level reflexes, lumped together as biomechanical units or building blocks
for movement. These hierarchical spinal functional units are likely to be the ideal targets of
physical therapies and interventions such as epidural stimulation to activate intrinsic spinal
rhythmic capacities, and may represent evolved structures common across individuals. D. As
more detailed circuit structures are garnered from physiology and developmental molecular
genetics a synthetic effort is underway to develop and understand the detailed wiring
diagrams of spinal cord circuitry that support the functional modularity and units in A-C.
PF-E and PF-F represent pattern formation modules in this scheme. This type of detailed
modeling and physiology of spinal movement construction systems may enable better
understanding of rehabilitation and new therapies after spinal cord or segmental spinal
circuit damage.
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rather than more complex sequenced time-
varying patterns. These act rather like notes
in a musical score to construct behaviours. It
is suggested that by sequencing (the ‘score’)
and combining (the ‘chords’) these unitary
elements, much of the basic structure of
motor patterns can be accounted for.
Interneurons that specifically act to drive
muscles in these synergies or primitives have
been found in the frog spinal cord,15 and
might form some of the spinal ‘piano keys’ for
descending pathways. Skilled acts likely
augment this basic ‘instrument’ (see below).
The primitive burst structures in the frog are
likely to be conserved across species, and
similar modular patterns exist in mammals6

(see Figure 2C and D). It continues to be
controversial how these synergies or primi-
tives identified in other species relate to
human movement but a role seems clear.6 In
stroke recovery and post stroke motor
patterns some authors2,3 have published data
supporting a common modular basis for the
intact and injured pattern, and they have
represented recovery as an elaboration and
differentiation of control of the synergies.
Post stroke, some lower limb stepping syner-
gies may collapse and two synergies be
active together, for example. If this can be
precisely understood, then rehabilitation
could then be better tailored to the patient,
and therapy targeted to aid control of
specific synergies that are deficient. This
could lead to a more ‘natural’ set of motor
compensations, that are more easily inte-
grated into an individual’s existing motor
repertoire and other activities of daily living.
This perspective of synergy and primitive
contributions in voluntary skills remains
controversial.However,early spinal mediated
infant behaviours such as grasp reflex,
Babinski and so on emerge post-injury in
adults.The structural circuit support for these
patterns is not ‘dissolved’ through develop-
ment of adult behaviours,and their synergies
appear to be conserved throughout life.

Descending control of the spinal cord
and its local behaviours – working
through or working round?
The most primitive mammalian spinal cords
have corticospinal projections focused on
the dorsal horns. One interpretation is that
early corticospinal control simply modu-
lated feedback pathways and thereby
adjusted or co-opted how spinal motor
circuitry responded. The corticospinal
projections have moved to deeper laminae
and added corticomotoneuronal synapses
throughout mammalian evolution, and the
likelihood is that descending controls can
thus exert control over reflexes, spinal
modules, rhythm generation, and muscle
feedback regulation, or could bypass these
altogether. Which of these control strategies
are optimal or normal in humans, and in
different skills and individuals? This will
likely determine how these mechanisms act
post-injury, and whether spinal circuits act as

aids or detriments to recovery of function.
How much are the spinal cord mechanisms
‘bypassed’ in skilled voluntary motor acts
and supplanted by direct controls and long-
loop reflexes? Much of our current under-
standing is for the upper limb. Work of Scott
and colleagues26 and Wolpert, Franklin and
colleagues5,31 shows that implementations of
fast task-dependent optimal feedback
controls may occur primarily at the level of
long-loop transcortical reflex effects (latency
~50-60ms in upper limb), rather than by using
direct alterations of the fastest responses of
segmental levels (latency ~25-35 ms in upper
limb). The notion of ‘downloading’ all task
details into spinal cord and allowing the cord
to reconfigure the fastest reflexes (i.e., the
segmental reflex) on a momentary basis
seems to be wrong.The fast segmental reflex
systems appear to operate with a preset
pattern in voluntary tasks, one of which is
largely unaltered by the detailed unfolding of
events occurring in individual trials, and
unresponsive to specific changes in the task
that happen ‘on-line’. Segmental responses
are thus most likely to be anticipated by the
‘internal models’ that are used to organise the
more flexible long-loop responses, and more
flexible on-line corrections of movement.
Adjustments of the fastest and purely
segmental components of reflexes to better
match them to repeated voluntary tasks and
skills appear to only be accomplished on
much longer time scales using long term plas-
ticity mechanisms outlined in the next
section.

Spinal plasticity and its local and
descending modulation
It is now well established that in addition to the
strongly conserved structures in the spinal
cord of mammals, there is also considerable
plasticity. This plasticity arises locally in the
spinal cord and is also imposed through
descending controls, even in mature individ-
uals.These controls alter spinal mechanisms to
better match persistent task demands and have
the potential to radically alter the way the feed-
back systems of the spinal cord function after
sufficient training. Seminal work on the H-
reflex fromWolpaw and colleagues shows that
the gains of the (electrical stimulation elicited)
H-reflex can be voluntarily conditioned and
altered up and down on long time scales.30

These types of changes are likely to contribute
to adjusting the segmental motor reflex gains
optimally for frequently used skills ‘on aver-
age’. They involve a complex of descending
controls and intrinsic spinal plastic adjust-
ments in response to these inputs.30 As a
concrete example, Hultborn and colleagues
showed that professional dancers in the Royal
Danish Ballet had a significantly diminished
Achilles H-reflex compared to other well-
trained athletes and control subjects.25 Thus,
although momentary flexible adjustment of
rapid low-level segmental reflexes to task
context may not be routinely possible, long-
term adjustments of rapid low-level segmental

reflexes in response to repeated practice of
skilled activities are likely to happen under
control of descending systems.
The spinal cord itself also shows plasticity

in isolation, and this is seen for both protec-
tive reflexes and pattern generation.
Nociceptive reflex thresholds and protective
reflex execution speeds can be altered in the
isolated spinal cord with repeat practice in
both lower tetrapods and mammals. Perhaps
more interestingly, the pattern generators for
locomotion, though surgically isolated from
the brain in cats and rats, can gradually
improve weight bearing, and recover quite
detailed and normal appearing kinematics
following repetitive (mass) training.7,27 These
data suggest the spinal cord itself may have
specifically embedded objectives for its
intrinsic plasticity [and see reference 10].
These could potentially be exploited in post-
injury therapies. Recent efforts along these
lines are very promising. Use of combined
training and epidural stimulation after SCI
can lead to significant improvements.7,8,14

Further, coordinated plastic changes in both
cortex and spinal cord can be promoted
using therapies with appropriate stimulation
regimes.21,22 However, independent spinal
plastic changes operating out of the context
of descending controls might also some-
times conflict with functional needs and
contribute to pathology. It will be essential to
manage spinal plasticity carefully, in order to
successfully coordinate it with descending
plasticity, so as to promote appropriate func-
tional changes through a rehabilitative
scheme.1,8,22,30

Conclusions
Spinal mechanisms form the fundamental
foundations for motor development and skill
formation. The spinal circuitry and intrinsic
behaviours cannot be ignored by the brain in
developing motor skills or managing a devel-
oping pathology. Structure in the spinal cord
supports a range of protective and movement
generating mechanisms, with potential
building blocks for movement and control.
These are seen in newborn human move-
ments as well as pathologies.However,despite
considerable advances in understanding the
spinal cord since the time of Sherrington, the
relationships of such intrinsic spinal
segmental mechanisms to adult skill develop-
ment and recovery of function after injury
remain controversial. It is likely that the
newborn’s motor infrastructure may bootstrap
subsequent skill development and be
subsumed into these skills through ontogeny.
However, to the extent such infrastructure is
simply suppressed or bypassed in adult behav-
iour, it also has the potential to emerge and
run covert or overt interference in motor
control when this occurs in the context of
pathology or injury.l
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The Third
Oxford

Neurology
Course

For further informa%on, please contact Marion Greenleaves• E-mail: marion.greenleaves@nda.ox.ac.uk
Telephone: 01865 231513 • Fax: 01865 231534 • Website: www.ndcn.ox.ac.uk/courses/onc

27-29 June 2012

A�er its successful launch in 2010, we would now
like to invite you to a&end the third “Oxford
Neurology Course,” which will run from 27th June –
29th June 2012. The course is aimed at neurology
trainees and consultants. We have again been able
to a&ract a number of highly acclaimed speakers,
who will cover a wide range of neurological topics. In
our programme, we are aiming to con%nue our
popular combina%on of down to earth prac%cal
issues as well as science related themes and their
clinical applica%on. We are looking forward to a few
days of interes%ng talks and lively discussion in the
surroundings of an Oxford summer – including living
and dining in College, and the op%on of a walk
through the medical history of Oxford. We hope you
will be able to join us.

We have applied for 15 CPD-credits by the Royal
College of Physicians (London).
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March
Neurology and Pain Management
13-27 March, 2012; Sydney, Australia
E. 031312Neuro@continuingeducation.net

10th Austrian Society of Neurology (ÖGN)
Annual Congress
14-17 March, 2012; Graz, Austria
T. +43 1 512 80 91-19
E. weinhart@oegn.at
www.oegn.at/kongress2012

Latest advances in stroke patient care and
research
16 March, 2012; London, UK
T. +357 25 87 88 44
www.medineo.org

7th Annual Brain Injury Rehabilitation
Conference
16-17 March, 2012; California, USA
www.scripps.org/events/category/events

18th Mediterranean Meeting of Child
Neurology
18-22 March, 2012; Ein Bokek, Israel
E. childneuro2012@targetconf.com

Goal Setting for ABI
19 March, 2012; London, UK
T. 07501 483989
E. info@biswg.co.uk
www.biswg.co.uk

International Society of Minimally Invasive
Neurosurgery 1st International Congress 2012
(ISMINS 2012)
20-23 March, 2012; Florence, Italy
T. +39 055 50351
E. icmins2012@oic.it

Genomic Disorders 2012
21-24 March, 2012; Cambridge, UK
www.treat-nmd.eu/events/305/

9th World Congress on Brain Injury
21-25 March, 2012; Edinburgh, Scotland, UK
T. 01512 80 9119
E. mjroberts@internationalbrain.org
www.internationalbrain.org

UK Neuromuscular Translational Research
Conference 2012
22-23 March, 2012; Newcastle, UK
www.treat-nmd.eu/events/296/

9th Asian & Oceanian Epilepsy Congress
22-25 March, 2012; Manila, Philippines
E. manila@epilepsycongress.org

9th International Brain Injury Association
World Congress
22-25 March, 2012; Edinburgh, Scotland
T. + 703 960 0027
www.internationalbrain.org

9th Asian & Oceanian Epilepsy Congress
International Congress on Neurology and
Epidemiology
22-25 March, 2012; Seville, Spain
T. +33 4 78 176 176
www.neuro-conference.com/2012/

Quantitative proteomics and data analysis
26-27 March, 2012; Chester, UK
E. niamh.mangan@biochemistry.org
www.biochemistry.org/MeetingNo/WS008/
view/Conference/

Intrinsically disordered proteins
26-27 March, 2012; York, UK
Tel: +44 (0)20 7685 2450
E. niamh.mangan@biochemistry.org
www.biochemistry.org/conferences

2nd International Congress on Epilepsy, Brain
and Mind
28-31 March, 2012; Prague, Czech Republic
www.epilepsy-brain-mind2012.eu

April
Optic neuritis
5 April, 2012; London, UK
T. 020 7290 2906
E. events@rsm.ac.uk

AANS 2012
14-18 April, 2012; Miami Beach, USA
E. las@aans.org

Parkinson’s Awareness Week 2012
16-22 April, 2012; UK
T. 020 7963 9351
E. sweston@parkinsons.org.uk

8th International Conference on Psychiatry
Comorbidity within Psychiatric disorders and
Medical Illnesses
17-19 April, 2012; Jeddah, Saudi Arabia
T. 0096626829000
http://jed.sghgroup.com.sa/

The Society Of British Neurological
Surgeons Spring Meeting
18-20 April, 2012; Aberdeen, UK
www.sbns.org.uk

American Academy of Neurology 2012
Annual Meeting
21-28 April, 2012; New Orleans, USA
T. (800) 879-1960
E. memberservices@aan.com

ASNR 2012
21-26 April, 2012; New York, USA
T. (630) 574 0020
www.asnr.org/

BISWG Spring Conference
26th April, 2012; Bristol, UK
T. 07501 483989
E. info@biswg.co.uk
www.biswg.co.uk/

May
23rd ESPN conference
1-5 May, 2012; Amsterdam, The Netherlands
T. +30 210 7414700
E. info@espncongress2012.com
www.erasmus.gr

7th Symposium on Neuroprotection and
Neurorepair
2-5 May, 2012; Potsdam, Germany
E. johannes.boltze@izi.fraunhofer.de
www.neurorepair-2012.de

Peripheral nerve
3 May, 2012; London, UK
T. 020 7290 2906
E. events@rsm.ac.uk

Diagnosis and Treatment of Psychopathy
3 May, 2012; London, UK
T. +357 25 87 88 44
www.medineo.org

8th International Congress On Mental
Dysfunction & Other Non-Motor Features In
Parkinson’s Disease and Related Disorders
3-6 May, 2012; Berlin, Germany
T. + 41 22 9080488 ext. 524
E. Dnuriel@kenes.com
www.kenes.com+4

Update in Neuromuscular Disorders Course
2012
8-11 May, 2012; London, UK
E. j.molyneaux@ucl.ac.uk

BALCONE 2012
9-12 May, 2012; Tartu, Estonia
T. +372 740 4095
info@lapub.ee

12th International Symposium on Advances in
Alzheimer Therapy
9-12 May, 2012; Stockholm, Sweden
T. (217)545-7711
E. ahamilton@siumed.edu

Portuguese Societies of Neurology and
Neurosurgery 2012 (SPNC 2012)
10-12 May, 2012; Porto, Portugal
E. secretariado@spnc.pt

EFNS Academy 2012 - Spring School for
Young Neurologists
10-13 May, 2012; Staré Splavy, Czech Republic
T. +420 721 725 816
E. pragueoffice@efns.org
www.efns.org/EFNS-Academy-2012.255.0.html

The International Conference and Exhibition
on Neurology and Therapeutics
14-16 May, 2012; Las Vegas, USA
T. +1- 650-268-9744
E. neuro2012@omicsonline.org
www.omicsonline.org

The International Conference and Exhibition
on Neurology and Therapeutics 2012
16-19 May, 2012; Melbourne, Australia
T. +612 9954 4400
W: www.dcconferences.com.au/wcnr2012

7th World Congress Of NeuroRehabilitation
16-19 May, 2012; Melbourne, Australia
www.dcconferences.com.au/wcnr2012

17th Meeting of the ESNCH
17-20 May, 2012; Venice, Italy
E. meet@meetandwork.com
www.neurosonology2012.it

3rd Annual Conference of NeuroTalk
18-20 May, 2012; Beijing, China
T. 0086 411 84799609
www.bitlifesciences.com/neurotalk2012

2nd Essential Stroke Imaging Course- 6 Cat 1
CPD
19 May, 2012; Liverpool, UK
T. 07799 723 925
E. essentialcourses@hotmail.com

The Society Of Neurological Surgeons
Annual Meeting
19-22 May, 2012; Atlanta, USA
E. bradleys@ohsu.edu

12th International Conference on Myasthenia
Gravis and Related Disorders
21 May, 2012; New York, USA
T. + 212 298 8600
E. customerservice@nyas.org

ESC 2012 – European Stroke Conference
22-25 May, 2012; Lisbon, Portugal
E. esc@congrex.com

EFNS Regional Teaching Course Novosibirsk
2012
24-26 May, 2012; Novosibirsk, Russia
E. pilipen@rambler.ru

International Child Neurology Congress 2012
27 May – 2 June, 2012; Brisbane, Australia
T. +61 7 3844 1138
E. icnc2012@icms.com.au

18th European Congress of Physical and
Rehabilitation Medicine
28 May – 1 June, 2012, Thessaloniki, Greece
T. +30 210 3274570
E. info@esprm2012.eu

ABN Annual Meeting
29-31 May, 2012; Brighton, UK
T. 020 7405 4060
abnexhibition@affinityevents.co.uk

EFNS Regional Teaching Course Lasi 2012
30 May – 2 June, 2012; Lasi, Romania
E. cdpopescu@ssnn.ro

June
4th International congress on ADHD
6 June, 2012; Milan, Italy
E. adhd@cpo-hanser.de
www.adhd-congress.org

The Clinical Neurosciences Summer
symposium
8 June, 2012; London, UK
T. 020 7290 2906
E. events@rsm.ac.uk

ENS 2012 – 22nd Meeting of the European
Neurological Society
9-12 June, 2012; Prague, Czech Republic
E. info@ensinfo.org
www.congrex.ch/ens2012/

4th Biannual NUBIN Symposium on
Biomarkers in Neurodegenerative Disease
14-15 June, 2012, Amsterdam, Netherlands
E. c.teunissen@vumc.nl

To list your event in this diary, email brief details to Anna Phelps at anna@acnr.co.uk by 6th April, 2012

EV ENTS D IARY

Download the ABNT’s comprehensive list of
courses for neurology trainees
Chrissie Burness and Biba Stanton
from the ABNT have collated this indis-
pensable guide to courses for
neurology trainees.

The neurology curriculum covers a
wide variety of sub-specialties.It is
certainly beneficial to attend some
national courses but can be difficult to
choose which ones. This article aims to
provide details of some of the most
relevant and useful courses. Which
ones you chose depends on individual
interests and local strengths and weak-
nesses in clinical training.

Due to increasingly complex working
patterns and rotas, and the fact that
several of these courses only run once
every two years with limited places, it is sensible to plan attendance in advance.
This article will help you to do just that.

Download the article from www.acnr.co.uk

Mandatory Generic Courses

According to the 2007 curriculum, all trainees are
expected to have completed a management
training course and a formal teaching course prior
to attaining their CCT (Certificate of Completion of
Training). This curriculum also recommends that
trainees attend an annual ABN (Association of
British Neurologists) meeting.
Whilst the 2010 curriculum does not seem to

stipulate any mandatory courses, a management
course is still considered necessary. There are a
number of other useful courses, including Medical
Ethics and the Law,Presentation Skills,Educational
Supervision, Interviewing Skills, and Mentoring.
These courses tend to be arranged by deaneries.

Further information should be available locally via
the deanery or Training Programme Director (TPD).

General Neurology Courses for Trainees

ABN SpR Teaching Session
Next: Monday 28th May (pm),Brighton.
Every annual ABNmeeting now includes a half day
teaching session for SpRs which is free to attend,
whether or not you are attending the main meeting.

NeuroReg Study Weekend
Annual since 1998,most recent 19-20 November,11.
Next: Autumn 2012.
Venue: Chesford Grange Hotel,Warwickshire.
Cost: £95 including dinner and accommodation
Saturday night.
A course organised and run by neurology
registrars covering a wide range of topics with a
practical emphasis. Includes travel bursary
competition for presentation of research or cases.
www.neurologyspr.co.uk
Email: lucie@medivents.co.uk

Subspecialty Courses

Birmingham Movement Disorders Course
Established 2004 by Drs Carl Clarke and
David Nicholls.Alternate years.
Next: 14th-16th March 2012 (starts and ends at
lunch time).
Venue: Holiday Inn,Birmingham City Centre.

Cost: £300 for trainees,£500 for consultants
including 2 night accommodation and dinner on
the first evening.
Well organised. Efficient coverage of Parkinson’s
and other movement disorders with practical
guidelines for management and an excellent
course handbook.
www.birminghammodis.com
Email: susan.pope@uhb.nhs.uk

ILAE Epilepsy Specialist Registrar Teaching
Weekend
Established 1987.Director Professor John Duncan
AlternateYears.
Next: September 2013. (Friday to Sunday lunch
time).
Venue: St Anne’s College and the National History
Museum Oxford.
Cost: Free for ILAE members,otherwise £50.
Excellent faculty with a mixture of lectures and
interactive sessions. Extremely practical plus flash
presentations on imaging and surgery.
www.genesisadoration.com/epilepsy.html

ILAE EEG course
Established March 2011 by Dr Andrew Michell and
Dr Tejal Mitchell.
Next: 2-3 March 2012.
Venue: Cambridge Moller Centre.
Cost: £200 including accommodation and dinner.
www.addenbrookes.pgmc.org.uk
Email: sme32@medschl.cam.ac.uk

Liverpool Neurological Infections
Established 2007 by Professor Tom Solomon and
Dr Nick Beeching. Annual.
Next: Thursday 17th and Friday 18th May 2012.
Venue: The Liverpool Medical Institute.
Cost: £225 including course dinner.
Friendly and informative course with case presen-
tation competition and quiz. Great historic venue
and excellent speakers. Nice mixture of delegates
including GPs, ID and paediatric colleagues gives a
broader perspective.
www.liv.ac.uk/neuroidcourse/
Email: Benedict.Michael@liverpool.ac.uk

Courses for Neurology
Trainees

Dr Chrissie Burness
is a trainee in Sheffield and has
been on the ABNT committee for
seven years with various roles
including BMA liason, librarian
and flexible training rep.

Dr Biba Stanton
Biba Stanton is a neurology SpR
in London and Chair of the
Association of British
Neurologists Trainees’
Committee.

Correspondence to:
Email: chrissieburness@
doctors.org.uk

ASSOC IAT ION OF BR I T I SH NEUROLOG I ST TRA INE E S

T he neurology curriculum covers a wide variety of sub-specialties.It is certainly beneficial to attend some
national courses but can be difficult to choose which ones. This article aims to provide details of some
of the most relevant and useful courses. Which ones you chose depends on individual interests and of

course local strengths and weaknesses in clinical training.
Due to increasingly complex working patterns and rotas,and the fact that several of these courses only run

once every two years with limited places, it is sensible to plan attendance in advance.We hope that the
following guide is useful.
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COURSE S AND CONFERENCES

The 3rd UK Paediatric Neuropsychology Symposium:
Early Brain-Behaviour Relationships and Prognostic
Indicators will take place at the UCL Institute of
Child Health, London on 23-27 April 2012, with
speakers from major centres throughout the world.

Programme Directors: Dr Peter Rankin and Dr Michelle de Haan
For further details visit www.ucl.ac.uk/neuropsych

or www.ichevents.com
Tel: +44 (0)20 7905 2675 / 2699, email info@ichevents.com

Register now to attend or for ON-LINE ONLY access to the
conference. Lectures will be filmed and broadcast on the
conference website, remaining accessible until 4th June 2012.
On-line delegates will also have access to posters, lecture
hand-outs and interactive discussion forums.

Baby Brains Around the World:
An International On-line Conference

NEUROSCIENCE
CO N F E R E N C E
& WORKSHOP 2012

For the latest version of the full programme,please visit:
www.magstim.com/magstim-neuroscience-conference

The Magstim Neuroscience Conference & Workshop 2012
is the latest in a series of ‘TMS Summer Schools’organised by
Magstim and leading academics in the field.

THE EXAMINATION SCHOOLS,OXFORD
12TH & 13TH MAY 2012

Academic organisers: Vince Walsh,
Charlotte Stagg & Sven Bestmann

KEYNOTE SPEAKER
Mark S. George, MD
Distinguished Professor of Psychiatry,
Radiology and Neurosciences,
Medical University of South Carolina

Daily Prefrontal TMS for
Treating Depression:
Are we really modifying
cortico-limbic governance and
connectivity when we get people
undepressed?

in association with
The National Hospital for Neurology and Neurosurgery
Queen Square, London WC1

Advanced Neurology Short Courses
21st – 25th May 2012
Please see our website for application form and programmes
• Monday 21st May – Rehabilitation after Acquired Brain Injury
• Tuesday 22nd May – Dementia
• Wednesday 23rd May – Movement Disorders
• Thursday 24th May – Sleep
• Friday 25th May – New technologies in the Neuro-Ophthalmology Clinic:

including OCT, Automated Perimetry and Saccadic measurements'

Course fee £850 for the week or £250 per day

The following taught courses are also available for entry in 2012

• MSc Advanced Neuroimaging
• MSc Brain and Mind Sciences
• MSc Clinical Neurology
• MSc Neurology for Clinical Trainees
• MSc Clinical Neuroscience
• Graduate Diploma in Clinical Neurology
• UCL Distance Learning Diploma in Clinical Neurology

For further details on all our courses please contact:
Education Unit, UCL Institute of Neurology
National Hospital for Neurology and Neurosurgery
Queen Square, London WC1N 3BG
Tel: 020 3448 4460 • Email: education.unit@ion.ucl.ac.uk
Please see our website www.ion.ucl.ac.uk for further information/
application form and programmes

UCL, Institute of Neurology promotes teaching and research of the highest quality in
neurology and the neurosciences
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C O N F E R E N C E R E P O RT S

Bringing Multiple System Atrophy (MSA)
to theTop of the Research Agenda:
The first UK MSA Researchers Meeting
Conference details: Report from the first UK MSA researchers meeting, London UK, 4th November 2011. Meeting reviewed by: The Multiple System Atrophy Trust.
Meeting and report supported by an educational grant from Teva Pharmaceuticals Ltd.
This report contains the use of medicines outside their product licenses, please refer to full prescribing information for further information.

Multiple system atrophy (MSA) is a sporadic
and rapidly progressive neurodegenerative
disorder that presents with autonomic

failure in combination with parkinsonism or cere-
bellar ataxia.Although it is often under-recognised,it
is not a rare disease; and it is reported to affect
around 4 people per 100 000 of the population (or 1
in 20 people with Parkinson’s disease).1

Opening the meeting, Professor Tamasz Revesz
emphasised the need for UK researchers interested in
MSA to share ideas and work together. In just the past
few years, there has been significant progress in our
understanding of this disabling disease. We now
understand much more about the epidemiology,
genetics and pathogenesis of the disease, and this
knowledge has resulted in revised diagnostic criteria,
which enabled the initiation of new clinical trials.
These important advances are crucial in the search for
an effective treatment for MSA, and were only made
possible because of the establishment of networks.

What is our current understanding of MSA?
Professor Niall Quinn began the first of the presenta-
tions by reminding the audience of key milestones
in MSA research. The term multiple system atrophy
was first proposed in 1969 to combine the entities of
striatonigral degeneration, olivopontocerebellar
ataxia and Shy-Drager syndrome,which were clearly
“the expression of neuronal atrophy in a variety of
overlapping combinations”.2 It was not until 1989,
that abundant argyrophilic filamentous glial cyto-
plasmic inclusions (GCIs) were described as the
pathological hallmark of the disease,3 and the later
finding that misfolded,hyperphosphorylated α-synu-
clein is a main component of GCIs – led to the clas-
sification of MSA as an α-synucleinopathy.4 Since
then, international research groups have success-
fully developed a MSA specific scale – the unified
MSA rating scale (UMSARS)5 and have defined diag-
nostic criteria.6 However, Professor Quinn reminded
the group that there is still much to be done,as there
is currently no effective treatment for MSA.
Dr Janice Holton continued the presentations by

describing the key pathological features of MSA.
Whereas the clinical diagnosis of MSA is now
described as probable and possible MSA, and is
often subdivided into MSA-P (MSA with mainly
parkinsonian features) and MSA-C (MSA with mainly
cerebellar features),6 pathologically it is classified
into three main subtypes: olivopontocerebellar
atrophy (OPCA), striatonigral degeneration (SND)
and minimal change MSA. These pathological
subtypes have distinctive clinical profiles; whereas
patients with OPCA have more frequent cerebellar

signs, patients with SND often have the most severe
bradykinesia.7 However, there is still more work to be
done in understanding the clinical correlates of
‘minimal change’ MSA and what is different about
those patients who have a long duration of disease.
Dr Holton discussed that although it is well estab-
lished that the frequency of GCIs correlates with
neuronal loss and disease duration,7 we still do not
fully understand how GCIs are formed or whether
they cause nerve cell death (or are they a protective
mechanism?). Recent evidence points to neuroin-
flammation as being important in the degenerative
process and a better understanding of the molecular
pathways leading to MSA is essential for the develop-
ment of disease markers and effective treatments.

Ongoing research

Animal models of MSA
Much of today’s clinical research depends on findings
from preclinical studies and Professor Gregor
Wenning gave an overview of the several animal
models that have been developed in order to repro-
duce various clinical and pathological features of
MSA. Using ‘double toxin-double lesion’ or ‘single
toxin-double lesion’, neurotoxin-based models were
first designed in rats,mice and non-human primates to
reproduce the neuropathology of MSA in the nigrostri-
atal system8 and partial lesion models have recently
been developed that show good stability of the behav-
ioural deficit. A number of transgenic mouse models
have also been developed in an attempt to reproduce
the accumulation of insoluble alpha-synuclein in
oligodendrocytes. Professor Wenning suggested that
these are useful as testbeds for potential new treat-
ments as they successfully replicate the pathology of
MSA (oligodendrogliopathy with GCI-like inclusions;
neuronal and oligodendroglial αSYN toxicity; selec-
tive neuronal multisystem degeneration and
astro/microglial dysfunction) as well as the auto-
nomic and motor deficits of the disease. Both the
lesioning and transgenic approaches have since been
merged to create the so-called ‘dual-hit’ models.
Importantly, such animal models have been used to
examine the potential utility of a number of drugs
including GDNF, rifampicin, and rasagiline; and posi-
tive results in these preclinical studies have encour-
aged the initiation of clinical trials.

Genetics
Professors John Hardy and Henry Houlden issued an
urgent call for more genetics research into MSA.MSA
has been classically perceived as a non-genetic
disorder,but during the last decade,numerous studies

Host and Trustee of the MSA
Trust

Professor Clare Fowler, Professor
of Uro-neurology, Institute of
Neurology, London, UK.

MSA UK research group
speakers

Professor Tamas Revesz, Institute
of Neurology, London, UK.
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Neurology, London, UK.
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Neurology, London, UK.
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Institute of Neurology,
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London, UK.
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Dr Zeshan Ahmed, Institute of
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have implicated variants (triplication) in the α-
synuclein (SNCA) locus as a risk factor in the
pathogenesis of MSA.9 Although other candi-
date genes have been implicated, independent
replication studies are still necessary to confirm
or refute these observations.To date,no protein-
changing Mendelian genemutations have been
identified in rare families of MSA.

Professor Hardy discussed that MSA
research can learn much from the ongoing
work into the genetics of progressive supranu-
clear palsy (PSP),which has not only looked at
rare alleles causing Mendelian disease,but has
also used genome wide association studies to
find common genetic variants. Such efforts
have identified microtubule associated protein
tau (MAPT) mutations in familial disease and
have confirmed two independent variants in
MAPT affecting risk for PSP.10 Professor
Houlden agreed, and together with Dr Anna
Sailer, discussed how developing new collabo-
rations can improve ongoing work at the
Institute of Neurology, London. Work on MSA
exome sequencing is ongoing and, so far, 20
cases have been sequenced. By working with
international Brain Banks,the ongoing genome
wide association study (GWAS) has been able
to show that common variants in SNCA are not
associated with MSA. Although the GWAS has
found several candidate hits, these need to be
verified in a bigger sample size.

Biomarkers
Professor David Mann and Dr Penny Foulds
described their collaborative research, which
is focused on finding suitable biomarkers for
α-synucleinopathies.This is an important area
of research, as having a confirmed biomarker
would enable an early and accurate diagnosis
of MSA, which is particularly important when
thinking about neuroprotective interventions.
They described their studies that have shown
that α-synuclein can be detected within
plasma and CSF and thus might serve as a clin-
ical biomarker.When comparing the samples
from patients with PD,PSP,dementia with lewy
bodies and MSA, they found that CSF levels of
oligo-pS-α-synuclein were significantly higher
in patients with MSA (p<0.001) than those in
all other diagnostic groups. However, while
these results are encouraging, they stressed
that these measures have been made on a
small number of post-mortem samples from
patients with end stage disease. They
suggested that CSF samples taken from living
patients, earlier in the course of their illness,
might prove more informative. But in order to
conduct such research,more patients need to
be identified and recruited into studies.

Autonomics research
Autonomic failure is critical for a diagnosis of
MSA and includes a variety of features such as
orthostatic hypotension (OH), urinary and
sexual dysfunction. Some of these distur-
bances are frequently observed in MSA at the
time of diagnosis, and can precede the onset
of motor symptoms. Consequently, they are
often considered as a marker for differentia-
tion from idiopathic Parkinson’s disease.
Professor Chris Mathias and Dr David Low
described how research conducted at the
autonomic research unit at St Mary’s hospital
aims to improve the treatment of patients with
MSA. They described how technological
advances now allow 24-hour blood pressure
and ambulatory heart rate monitoring to
provide important information to both the
clinician and researcher. Similarly, develop-
ments in software and programming have
facilitated the application of complex statis-
tical analyses of data to continuous beat-to-
beat heart rate and blood pressure data during
various manoeuvres, which can for example
complement the traditional assessment of
orthostatic hypotension. Such advances have

allowed the unit to evaluate the benefits of
non-pharmacological interventions such as
exercise training, as well as pharmacological
interventions with drugs such as droxidopa for
the management of OH.

What have we learned from clinical
trials?

The Neuroprotection and Natural
History in Parkinson’s Plus Syndromes
(NNIPPS) study
As with other neurodegenerative diseases, it is
increasingly recognised that neuropsychiatric
symptoms are relatively common in MSA said
Professor Richard Brown who gave an
overview of neuropsychiatric data from the
recent Neuroprotection and Natural History in
Parkinson’s Plus Syndromes (NNIPPS) study.
The NNIPPS study was a prospective study
designed to assess the effects of riluzole on the
natural history of MSA and PSP.11 Although it
found no significant effect of study drug on
survival in MSA (or PSP), the study provided
new insights into the natural history of both
diseases. Importantly it confirmed that clini-
cally significant cognitive impairment is
common in MSA and that impairment tends to
increase with disease progression.12 Such find-
ings have two important implications for MSA
research.Firstly, the majority of MSA trials have
excluded patients with cognitive dysfunction
and applying very strict inclusion criteria may
miss a significant number of patients.
Secondly, if we can improve the treatment of
MSA such that survival increases, it will be
increasingly important to consider the
management of cognitive impairment.

Another important lesson from the NNIPPS
study was the fact that there is often much
diagnostic uncertainty, especially in the early
days, said Dr Huw Morris.Approximately 7% of
patients in the NNIPPS study switched diag-
noses during the study,11 and other studies
have found that up to 5% of parkinsonian
patients presenting to specialist movement
disorder clinics cannot be categorised into a
specific parkinsonian syndrome.13 In the
current era of disease modification trials,
which require patients in their very earliest
stages, this diagnostic uncertainty must be
taken into account.

Other clinical trials
The advances that have been made in the past
decade have finally enabled researchers to
conduct clinical trials in MSA, and although
none have so far found an effective treatment
– there is much to be learned from this collec-
tive experience, said Professor Wassilios
Meissner. For example, they have highlighted
the importance of using MSA specific scales
such as the UMSARS, and studies such as
NNIPPS have indicated that patient survival
(mortality) may be a robust outcome measure
to include in‘neuroprotection’studies.We now
also have a better idea of the number of
patients required for sufficient powering of a
study. Professor Meissner noted that although

C O N F E R E N C E R E P O RT S

A new MSA multidisciplinary clinic

In addition to the many research needs of
MSA, Professor Henry Houlden reminded the
group of the need to better manage patients
with MSA today. He described the basic
framework for his new multidisciplinary clinic,
which will act as a referral centre for MSA
patients across the UK.

Aims of the clinic
1. Short waiting time to see MSA patients

from any location
2. Telephone clinic in between appointments
3. Close connections with MSA trust to see

patients
4. Work with autonomics, movement

disorders, uroneurology and palliative care
to manage patients

5. Neurogenetics CNS in clinic
6. Speech and physiotherapy to be in clinic
7. Promote clinical research
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W e would like to announce the
Oxford Neurology Course, which
will take place from 27 – 29 June

2012. This is the third annual event. It is CPD-
accredited and aimed at neurology consult-
ants and trainees. The course has enjoyed
consistently excellent feedback and high
ratings on the Royal College of Physicians
website. Previous delegates liked the practical
approach to common clinical dilemmas, as
well as the neuroscience, and importantly the
lively discussion we encourage. They enjoyed
the informal atmosphere, and the opportunity
to exchange views with each other and
speakers, all of whom are invited by virtue of
being opinion leaders in their fields. We will
continue this successful formula.

We have again been able to attract highly
acclaimed speakers. Beyond providing
updates for neurological topics, we consider
issues at the interface with other specialties,
such as our traditional “Where neurology
meets…” session which this year covers
rheumatology. One of our special guest
lectures will help to decode advances in
neuroscience:“How to be optimistically scep-
tical about stem cell cures, mutant mice and
personalised genetics.” The popular “Best Of
Oxford’s Grand Round” keeps its traditional
place. Add to that the course dinner in tradi-
tional Trinity College, and a historical walking
tour through the medical history of Oxford.

The Oxford Neurology Course offers a great
opportunity for delegates to update, refresh

and discuss their knowledge of clinical
neurology and neuroscience, to hear some
inspirational speakers,and to enjoy the atmos-
phere of an Oxford summer.Places are limited
but we hope many of you will be able to join
us.l

For further information, please contact
Mrs Marion Greenleaves.

Email: marion.greenleaves@ndcn.ox.ac.uk
Tel: 01865 231513

Web: www.ndcn.ox.ac.uk
Organising Committee:

Dr Ursula Schulz & Dr Martin Turner
Nuffield Department of Clinical
Neurosciences, Oxford University

the trial growth hormone in MSA did not find
a statistically significant treatment effect –
there was actually a clear difference between
active treatment and placebo at 12 months.14

However, there is currently no industry interest
in growth hormone therapy and it would take
a huge collaborative effort to run a larger
study. Ongoing studies include the rasagiline
MSA trial (results expected early next year),
the US rifampicin MSA study, and a study of
autologous mesenchymal stem cell therapy.

Building a collaborative network for
MSA research
A key aim of the meeting was to encourage
networking between the many types of
researchers and provide information on where
to get practical help for conducting new
research. Professor David Burn provided
details of how the National Institute for Health
Research, Dementias and Neurodegenerative
Diseases Research Network (NIHR-DeNDRoN)
can provide very practical support to UK
researchers interested in MSA.

By supporting the NHS infrastructure and
providing a portal for industrial engagement,
NIHR-DeNDRoN supports clinical research
through seven local research networks. It
also offers financial and administrative
support to the research community to
support the collaborative development as
well as writing of new research grant applica-
tions. Professor Burn advised that NIHR-
DeNDRoN supports RCTs of interventions
(including prevention, diagnosis, treatment
and care) and other well designed studies
for commercial and non-commercial spon-
sors. However he stressed that DeNDRoN
only supports studies that are included on
the NIHR Portfolio.

From the European perspective, Professor
Gregor Wenning gave an overview of the
European MSA Study Group (EMSA-SG),
which since its founding in 1999 has success-
fully run a MSA registry,and used it to conduct
a natural history study of MSA.15 The group
represents a consortium of experienced scien-
tific investigators who are committed to clin-

ical trial activity and other research studies
aimed at improving the treatment of MSA.
Professor Wenning highlighted that EMSA-SG
works closely with industry sponsors to
develop new clinical trials in MSA.By fostering
links with the the North American, Japanese
and Chinese study groups, EMSA-SG is able to
help its members access the global MSA
community.

This first MSA UK researchers meeting met
its primary goal, to encourage MSA research
and foster new networks. Researchers
attending the meeting were enthused by the
positive French experience, where funding is
provided by the French Ministry of Health
within the framework of the rare diseases
program. By working together, the French
network now consists of two reference centres
and 12 competence centres, and the network
is well placed to conduct new preclinical
research and clinical trials.UK researchers left
the meeting having made new research
contacts, and the group is now continuing to
work to build a UK MSA registry. l

CONFERENCE RE PORTS

PREVIEW: TheThird Oxford Neurology Course
Conference details: 27-29th June, 2012.
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ABN Annual Meeting
Brighton 2012
29 May 2012 - 31 May 2012
The Brighton Centre, Brighton, UK

Tel: 020 7405 4060
Email: info@theabn.org • www.abn.org.uk
The ABN, Ormond House, 27 Boswell Street, London WC1N 3JZ

British Geriatrics Society
Spring Meeting 2012

Wednesday 16th - Friday 18th May 2012
Venue Cymru, Llandudno

Scientific Programme Includes:

Neurodegenerative sessions will include:

• Genetics of late-onset Alzheimer’s disease

• Alternatives to neuroleptics in dementia

• Progress in neurotransplantation

Other sessions will include:

• Neuroimaging

• Stroke

• Sleep Apnoea

• Preventing Admissions through Anticipatory Care

• Over 15 Scientific Platforms

For further details about the meeting and exhibition please contact:

Hampton Medical Conferences Ltd
113-119 High Street, Hampton Hill, Middlesex, TW12 1NJ

Tel: +44 (0) 8979 8300 Fax: +44 (0) 8979 6700
Email: bgs@hamptonmedical.com Website: www.bgs.org.uk

14th national conference

9th July 2012 London

45 YEARS OF MEDICAL EDUCATION

Organised by

6th national conference

Treating
Schizophrenia

26th – 27th April 2012 London

www.mahealthcareevents.co.uk
+44(0)20 7501 6762

MA Healthcare Conferences
Forthcoming events include:

9th national neuroscience conference

20th June 2012 London

Epilepsy in
Children

Parkinson’s
2012

The European Confederation of
Neuropathological Societies (Euro-CNS) and
the British Neuropathological Society (BNS)
invite you to attend the 10th Euro-CNS
Congress in Edinburgh, one of the world’s
most historic and enchanting cities.

Registration is now open at www.ecnp2012.org

We hope to welcome you to Edinburgh in 2012!

Early registration deadline – 13th April 2012

ECNP 2012 Congress Secretariat
c/o Meeting Makers, Jordanhill Campus
76 Southbrae Drive, Glasgow G13 1PP
Tel: +44 (0) 141 434 1500
Fax: +44 (0) 141 434 1519
Email: ecnp2012@meetingmakers.co.uk
Website: www.ecnp2012.org
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an Congress of Neuropathology

ED INBURGH

10th European Congress
of Neuropathology
6th – 9th June 2012
Edinburgh, Scotland

Photo © Edinburgh Inspiring Capital
www.edinburgh-inspiringcapital.com

Follow us on

www.facebook.com/ECNP2012

www.twitter.com/ecnp2012

COURSE S AND CONFERENCES
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The Oliver Zangwill Centre 15th Anniversary:
The Past, Present and Future of Neuropsychological Rehabilitation
Conference details: 25th January, 2012; The Maltings, Ely, UK. Reviewed by: Dr Brian O’Neill, Brain Injury Rehabilitation Trust, Glasgow and University of Stirling

Fifteen years of innovation in the assess-
ment and treatment of brain injury
brought 150 international delegates to Ely.

Dr Andrew Bateman opened the day with a
warm welcome.

Neuropsychological rehabilitation’s past
Professor Barbara Wilson opened with a three
millennia history of neuropsychological rehe-
habilitation. A tour de force, it encompassed
important events from the Edwin Smith
papyrus to the founding of the Oliver Zangwill
Centre (OZC) in 1996.
Paul Broca’s (1865) language localisation

work is better known than his rehabilitation of
dysphasia or supervision of Zangwill’s grand-
mother’s medical training in Paris.
The industrialised warfare of WWI brought

cataclysmal death and injury. Antiseptics
reduced mortality after penetrating head
injury to less than 50% and therapy
programmes were first offered by US forces. In
Germany,Kurt Goldstein oversaw the develop-
ment of psychologically guided milieu therapy
in Frankfurt. Poppelreuter (1917) published
the first textbook on brain injury rehabilita-
tion.
During WWII Alexander Luria pioneered

assessments and compensatory treatments for

psychological dysfunctions due to neuronal
loss and inhibition of intact systems. He
emphasised the social context of survivors,
exemplified in the ‘Man with a Shattered
World’.
The WWII Oxford Unit of Ritchie Russell,

Freda Newcombe and Oliver Zangwill devel-
oped the principles of compensation,substitu-
tion and direct retraining of the ability. Further
advances followed the Korean and Yom
Kippur Wars. Ben Yishay and Diller’s (1973)
holistic treatment centre in Tel Aviv was an
important milestone.
The neurobehavioural rehabilitation of

Eames and Wood, Northampton and George
Prigatano’s work in Oklahoma and Phoenix
were inspirational to Prof Wilson’s plans to
address cognitive, emotional, social and func-
tional problems. With NHS support, the OZC
was founded, named for a wartime rehabilita-
tion hero and began to inspire.

The present
Professor Jon Evans, University of Glasgow,
surveyed current practice and developments.
New models such as the International
Classification of Function, Activity and
Participation allow improved formulation of
the effects of brain pathology on physical,

mental and affective functions, impacting, in
turn,activity, social function and wellbeing.
Wellbeing models are now prominent.

Seligman emphasises positive emotions,
engagement, relationships, meaningful activi-
ties and accomplishment (PERMA) in
recovery. The OZC ‘Y-shaped’ model suggests
that meaningful social group membership can
resolve identity discrepancies between ‘old
me’ and ‘new me’.
Goal setting improves productivity and

outcome(Locke and Latham 2007) and
increased participation in goal setting
increased goals achieved over rehab as usual.
Evidence for interventions has improved.So

too methodology, e.g. Single-n work (Tate
2008). Cicerone has concluded that holistic
comprehensive rehab should be offered as a
matter of course. Goal planning approaches
are advised. Elements of holistic cognitive
rehab programmes, such as goal management
training, have been independently evidenced.
(See www.psychbite.com for evidence by
condition,presentation or intervention).
Assistive technology for cognition expands

as an area and Neuropage (Neurotext), AIM
goal review prompting, GPS routefinding,
Sensecam and sequence prompters such as
Guide are accruing efficacy evidence.

Professor Barbara Wilson
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Prof Evans rightly concluded that neuropsy-
chological rehabilitation is developing well
but there is plenty more still to do.

The Future
Professor Sue Gathercole, Director of the
Cambridge Cognition and Brain Sciences Unit
(CBSU), outlined how understandings from
cognitive neuroscience can help prevention,
detection and treatment of disorders of cogni-
tion. The finding that working memory
capacity correlated with academic achieve-
ment spurred her interest in translational
work.
CBSU research will include work on the

processes in emotion recognition and regula-
tion across a variety of conditions such as
autism, conduction disorder, anxiety, depres-
sion and PTSD. Executive processes form
another stream with Tom Manly and John
Duncan leading investigations. Other groups
study Audition, speech and language,memory
and perception.
Transdiagnostic issues include cognitive

appraisal of intrusive memories in depression
and PTSD. Impairments of attention, working
memory,goal monitoring,alertness and execu-
tive function will lead to interventions across
conditions.
Intensive and regular training (at the edge

of ability) of basic cognitive abilities such as
attention and working memory bring

sustained benefits (e.g. Olesen et al 2003) but
this is not yet attributed to strategy or neural
plasticity.
Questions will include, whether cognitive

control training can reduce intrusions? Can
working memory deficits in hypertension be
prevented/treated? Can patterns of typical and
atypical aging be differentiated?
Prof Gathercole concluded offering support

for innovative work with translational potential
in terms of partnerships, funding and training.

Current OZC Programme
Dr Jill Winegardner,Lead Clinical Psychologist
described how holistic neuropsychological
rehabilitation involves team members, clients
and families sharing understanding.Integrated
goals might require cognitive strategies,
communication skills and mood manage-
ment.
Twenty five adults with non-progressive

acquired brain injury complete the 18 week
rehabilitation programme each year. Clients
are often years since injury and can have
considerable social and functional disability.
Clinical and family interview, cognitive

testing, functional tasks,mood assessment and
community observation occur during a two
day assessment and ensure a good match
between person and service.
There are several rehabilitation programmes.

The standard 18 week programme is goal

focussed, beginning with six weeks covering
rehabilitation,understanding brain injury,atten-
tion andmemory,executive function,communi-
cation and mood.
European Brain Injury Questionnaire symp-

toms (e.g. headaches, cognitive problems and
emotional problems) are significantly
improved after the OZC programme (n=78).
Goodwin and Bateman (2012) found that
dysexecutive problems and carer strain were
reduced by the programme. Cost benefit was
illustrated by four case studies of post injury
severe depression, chronic fatigue, anger
dyscontrol and unemployment. All have high
social costs if untreated.
Tim Lodge, ex-client, outlined his recovery

from a road traffic accident and his impair-
ments of attention, memory, motivation and
anger control. His daughter wondered if she
would get her daddy back. He lost work, his
social world and hope.
Entering OZC allowed experience sharing,

understanding and strategy learning.Goal and
mood management were crucial skills. His
‘tricky brain’ was not his fault but he could
change.
Mastering challenges again, such as devel-

opment of an emergency CT scanner for mili-
tary use, led to a virtuous circle of productivity,
improved mood, identity and social func-
tioning. He was thankful for both OZC and
family help regaining his life. l

PREVIEW: Magstim Neuroscience Conference and
Workshop 2012
Conference details: 12th & 13th May 2012, Examination Schools, Oxford, UK. Report by: Nick Lewis, Communications Manager, Magstim.

Magstim are pleased to open online
booking for next year's ‘Summer
School’ – the Magstim Neuroscience

Conference & Workshop 2012, which will be
held in the Examination Schools in Oxford in
the UK on 12th & 13th May 2012. The key note
speaker will be Mark S George (Distinguished
Professor of Psychiatry, Radiology and
Neurosciences, Medical University of South
Carolina), who will be talking on the subject
“Daily Prefrontal TMS for Treating Depression:
Are we really modifying cortico-limbic gover-
nance and connectivity when we get people
undepressed?”
Based on feedback from previous events,

TMS Summer School has been rebranded so
as to widen its remit to encompass more than
just transcranial magnetic stimulation (TMS)
as well as to cater for hands-on workshops
with a variety of neuromodulation research
equipment that is used in the majority of
neuroscience research. The four workshops

are titled:
– Motor Threshold & Beyond
– Cognitive Tasks
– TDCS,TACS and Cortical Modulation
– Neuronavigation
Delegates also have the option of booking for
the celebratory dinner at Exeter College on
the evening of Saturday 12th May. The guest
speaker will be Dr Evan Harris.
In addition to the programme and work-

shops, we strongly encourage poster submis-
sions from students, post-doctoral and estab-
lished researchers working on any aspect of
human brain stimulation.This year's event will
have longer poster sessions in a larger physical
space to encourage quality scientific interac-
tion.An abstract review committee will grade

submissions and assess the poster sessions. A
small number of the highest rated
abstracts/poster presentations will be awarded
prizes.Full abstract guidelines and submission
details are available from the website. The
Academic Organising Committee consists of
Vince Walsh, Charlotte Stagg and Sven
Bestmann.l

Please visit www.magstim.com/
magstim-neuroscience-conference for
the full programme, other information,
and to book your place today. ‘Early
Bird’ registration will still apply until

mid-March. News about the conference
can also be found on the Magstim

Twitter Feed:
www.twitter.com/neuromodulation
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UKABIF 3rd Annual Conference Review
Conference details: 10th December, 2011: Birmingham UK. Reviewed by: Trudie Hanson, Occupational Therapy Student.

With over 1,000,000 people in the UK suffering the effects of
Acquired Brain Injury (ABI), and its huge impact on family,
friends,employers and carers, the need to raise awareness and

improve services in these challenging times remains paramount in the UK
Acquired Brain Injury Forum’s (UKABIF) upcoming manifesto. The annual
conference provides networking opportunities for professionals, clients,
service providers, sponsors, planners and policy makers and all delegates
and speakers were welcomed by Professor Mike Barnes, consultant in
Rehabilitation at Hunters Moor Neuro-rehab and Chair of UKABIF.

Internationally respected speakers at this event covered a broad spec-
trum of issues relevant to ABI – the opening talk delivered by Professor
Leonard Li fromTungWah Hospital in Hong Kong setting out to raise more
questions than answers in the consideration of mental imagery as a tool to
improve motor function after brain injury.On-going research suggests that
mental imagery may lead to significant improvement for both executive
motor function and untrained skill soon after diagnosis,but this benefit is
difficult to disassociate from the benefits of physical training alone.
Randomised controlled trials show that physical training and mental
imagery together have a positive outcome and results can be generalised
to a spectrum of patients.The work of Professor Li and colleagues raised a
positive response from the delegates.

A quote attributed to SirWinston Churchill –“Gentlemen,We Have Run
Out Of Money;NowWe Have toThink”perhaps best summarises the highly
informative talk given by Elisabeth Duggins, CBE, recent former chair of
NHS West Midlands, emphasising the difficulties experienced by political
changes and budgetary restraints. Care pathways, particularly between
health and social care, remain in hiatus. However, on-going plans to
commission specialist services are addressing the need to deliver quality
care at a lower cost and achieve positive outcomes through alternative
service provision routes.Advice given to professionals working in the field
was to establish strong links with the commissioning bodies. They were
also encouraged to show case potential for value in terms of quality of
provision and outcomes as well as their role in client advocacy.

A clinical view of aspects and consequences of ABI were the focus of
talks by Professor David Bates,Emeritus Professor of clinical Neurology at
Newcastle University, Dr Nicholas Davies PhD MRCP, Consultant
Neurologist, Chelsea and Westminster Hospital, and Professor Simon
Shorvan, Professor of Clinical Neurology at UCL and Consultant
Neurologist at the National Hospital of Neurology and Neuroscience.

Professor Bates discussed Coma and the Persistent Vegetative State
(PVS) defining the history of this diagnosis and explaining the clinical
differentiation between coma,brain stem death, the vegetative state,mini-
mally conscious state, locked-in syndrome,and complete neuro-muscular
paralysis. Refinements in the criteria for confirming brain (stem) death
have been made over more than 150 years and currently the 1978 Medical
Colleges UK guidelines apply which require both inclusion and exclusion
criteria to be met and agreed before the diagnosis can be given. There
must be a known aetiology for the patient state,and there will be no motor
response including pupillary and corneal reflexes, in order to support an
irreversible loss of capacity for consciousness. Hypothermia, drugs use,
reversible metabolic and endocrine disturbances as potential causes must
also be ruled out. The vegetative state (previously known as coma vigile or
apallic coma butVS is now regarded as the appropriate terminology by the
EU) differs from brain death in that the brain stem remains intact and the
patient retains potential for blood pressure control, the ability to
open/close eyes,breathing and body temperature control but not to speak
or maintain continence. In this case there is a subjective diagnostic
element,in that it is considered that the patient has no awareness of them-
selves or their environment. This particular point stimulated some discus-
sion after the talk, in that relatives and carers MAY have differing percep-
tions to clinicians in this regard, and discussion continued as to how this
could be handled appropriately.Diagnosis of the vegetative state therefore
needs a cause as well as clinical criteria and statistical validation, but

unlike brain death, in which there is potential for some degree of urgency
in terms of consideration of donor potential, there is no advantage to a
speedy diagnosis for VS. A degree of urgency is needed however for
patients considered to be in a minimally responsive/locked-in state. This
condition affects the anterior part of the brain stem and there is consid-
ered to be some value in clinical tests such as PET and FMRI scans to
assess this more fully. Usually, a largely subjective assessment is made
which can require weeks to establish whether patient movements and
behaviours are ‘purposeful’ rather than reflex activity. Withdrawal of
support to confirm diagnosis may improve clinical evidence and
reasoning but leads to obvious legal considerations. Urgency however is
needed in order to address the potential that the patient is experiencing
fear, pain and isolation and significant time should be expended at the
earliest opportunity in order to facilitate purposeful responses,even if this
is a non-verbal communication such as a blink or other small movement.

Dr Nicholas Davies’s talk updated delegates with recent research on
encephalitis,which has a high rate of mortality and acquired brain injury,
regardless of cause. Encephalitis is a syndrome rather than a disease. It is
caused by inflammation in the brain stemming from either infectious or

Professor David Bates, Emeritus
Professor of Clinical Neurology
discusses Coma and PVS.
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non-infectious causes. These can manifest
acutely (within hours), sub-acutely or as a
chronic syndrome with onset taking months to
manifest specific symptoms. Dr Davies
described problems with misdiagnosis, mimic
diseases and the lack of specific data to aid
investigation into either prevention or the cause
of the syndrome.Since early accurate diagnosis
improves outcome, unless more research is
continued into the ‘unknown causes’ of many
varieties of the syndrome, then treatment
programmes and outcomes will continue to
result in extended hospital stay, high levels of
fatality and associated poor outcomes.

The lunchtime break for the delegates was
preceded by the launch of the Independent
Neuro-Rehabilitation Providers Alliance by
Professor Nick Alderman.This was followed by
the second year of the UKABIF Awards for inno-
vation and Inspiration which incorporate
awards for those in the legal, clinical, care and
voluntary sectors. This year there was a new
award called the Stephen McCabe Award for
Inspiration, presented to Julie Cordon of
Brainbox by Stephen’s parents.

Following the Awards presentations,
Professor Simon Shorvon advised delegates
about the recent resurgence in research into
epilepsy, inspired by an increase in those
suffering from the condition, largely resulting
from repatriated injured servicemen. Epilepsy
is classified into immediate post traumatic
epilepsy, caused concurrently with cerebral
trauma, early post-traumatic epilepsy which
occurs within seven days of trauma and late
post traumatic epilepsy which usually occurs
within six to eight months of trauma. Early
seizures are more common in children, and
those suffering from TBI have approximately
five times the risk of developing epilepsy within
ten years following trauma. Despite Danish
studies carried out within the last ten years,little
is known about why epilepsy can take so long
to develop after injury,and therefore what could
potentially be prevented. EEG’s do not clearly
indicate epilepsy after brain injury, as although
spike and spike/wave patterns during seizures
are marked, these may not be seen at other
times. Common differential diagnoses could
include syncope and convulsive syncope,
psychogenic seizures or cardiac arrhythmia
and diagnosis may be further complicated by
factors such as depression, anxiety, PTSD etc.
Professor Shorvon showed that treatment with
anti-epileptic drug therapy may lower the risk of
early seizures, but there is no current evidence
that this has any effect on late seizures, which
have a reputation for being difficult to treat.
Research needs to be continued to investigate
the aetiology of epilepsy and methods to
improve diagnostic accuracy. Research efforts
should also concentrate on treatment, such as
the use of protective agents to prevent eleptoge-
nesis, the role and efficaciousness of anti-
epileptic drug regimens and the establishment
of long term optimal treatment regimes.From a
legal perspective,with regard to compensation,
there needs to be more study into robust assess-
ments of the prospective risk of developing

The team from Hunters Moor Neuro Rehab.

The audience at the conference ranged from allied healthcare professionals and case managers to care providers, personal
injury lawyers, brain injury survivors and rehabilitation consultants.

The Executive Committee of UKABIF with keynote speaker Professor Leonard Li and UKABIF Executive Director Chloe Hayward.
L-R bottom row Dr Keith Jenkins, Bill Braithwaite QC, Professor Leonard Li, Paul Brown, Amanda Swain, Mike Hope.
L-R top row Keith Hawley, Chloe Hayward, Lisa Turan, Ava Easton, Prof Mike Barnes.
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PREVIEW: British Geriatrics Society Spring Conference
Conference details: 16-18th May, 2012.

T he British Geriatrics Society (BGS) is a
membership association of doctors,
nurses, therapists, scientists and others

with a particular interest in the care of the frail
older person and in promoting better health in
old age. It holds two annual conferences, one
in Spring and one in Autumn, in order to
provide platforms for scientific research to be
shared. The BGS Spring Conference is taking
place from 16-18 May 2012 in Llandudno in
NorthWales.
The event starts with a special focus on the

latest developments in the field of neurode-
generative disorders with presentations from
an internationally renowned panel of speakers
including:
− Epidemiology of neurodegenerative
disease: a life course perspective,Yoav
Ben-Shlomo,Professor of Clinical
Epidemiology,University of Bristol

− Genetics of late-onset Alzheimer’s disease,
Julie Williams,Professor in
Neuropsychological Genetics,Cardiff
University

− Progress in neurotransplantation,Ann
Rosser,Professor of Clinical Neuroscience
and Honorary Consultant in Neurology,
University hospital of Wales,Cardiff

− Practical and future management of
dementia in Parkinson’s and Lewy body
disease,David Burn,Professor of
Movement Disorder Neurology,Newcastle
University, and Honorary Consultant
Neurologist,Newcastle upon Tyne
Hospitals NHS Foundation Trust

− Psychosocial intervention in dementia:
effectiveness and applications,Bob
Woods,Professor of Clinical Psychology of
Older People,Bangor University,Bangor

− Alternatives to neuroleptics in dementia,
Clive Ballard,Professor in Age Related
Diseases,King's College London

The conference goes on to cover a range of
topical issues and scientific research,
providing varied and thought provoking
educational content. The preliminary
programme can be viewed on the BGS
website: www.bgs.org.uk

The event is open to non-BGS members and
is CPD accredited by the Royal College of
Physicians.Registration is now open and there
are two registration options, full meeting or
one-day registration. There are reductions for
BGS members, trainees, retired BGS members
and allied health professionals. The BGS offers
grants to young doctors, nurses and therapists
to help with funding travel and accommoda-
tion to attend the event. l

For further details visit:
www.bgs.org.uk/Grants/prizes-index.htm

To register for the event visit the
website, or contact the Conference

Secretariat, Hampton Medical
Conferences on 020 8979 8300 or email

bgs@hamptonmedical.com
The Venue Cymru is located in
Llandudno, an hour’s drive from

Manchester and Liverpool.
For more information visit:

http://conference.venuecymru.co.uk/

epilepsy after trauma and long term prognosis.
Questions from the floor explored issues
regarding anti-epileptic drugs increasing behav-
ioural issues and the benefit: risk ratio thereof,
as well as the regional variations on prophy-
lactic use of anti-epileptic drugs within the first
two weeks of severe head injury.These discus-
sions further highlighted Professor Shorvon’s
position regarding need for evidence-based
practice.
Sheona Khan and Catherine Wickens next

led delegates through the need for good nutri-
tional support for patients after ABI,by demon-
strating the significant weight loss often
suffered by hospitalised patients and the reha-
bilitation difficulties subsequently caused by
this, including challenges to mobilisation, posi-
tioning and the implications for subsequent
increased in-patient stay. The aim of dieticians
and the speech and language therapy teamwas
described as being to achieve optimal nutri-
tional status for the patient and to give opportu-
nities for independent eating and drinking as a
pleasurable occupation to improve self-esteem
and well-being. Difficulties in managing accu-
rate food/fluid charts, behavioural issues, poor
motivation,fatigue,pre-existing eating disorders,
personal, cultural and family preferences
regarding food and dysphagia all have implica-
tions for the nutrition of the brain injured
patient.Although PEG and Naso-gastric feeding
are regulated and manageable methods of
ensuring nutritional support, mealtimes are
often considered to be about therapy, with
opportunities to improve cognition,

sequencing, routine and motor skills whilst
engaging in the process of eating and drinking.
As healthy nutritional levels are achieved,
further complications arise including main-
taining the BMI of patients with reduced
mobility. A particular issue is with wheelchair-
bound patients, as it is known that 66% of
wheelchair users are overweight or obese.
Wheelchair users with a normal BMI, have a
body fat percentage which would indicate
obesity in ambulant patients,due to the impact
that reduced weight-bearing has on body fat
percentages. The challenge is therefore an
educational one for patients and care staff,
especially in view of the effects on rehabilita-
tion for those with weight management issues.
The final session was by Professor Barbara

Wilson, author of over 200 books and articles
related to her work in rehabilitation of
memory. The effects of ABI on memory are
usually regarded as being difficulty in recol-
lection after delay or distraction, difficulty
processing new information and retrograde
amnesia. The purpose of rehabilitating
memory is therefore to reduce the impact of
memory problems on activities of daily living,
to achieve success through compensatory
techniques and to enable a patient to return
safely to an appropriate environment, rather
than to improve scores on specific memory
tests. Setting personally meaningful and func-
tionally relevant goals through negotiation
with the patient, family and support team will
enable a patient to cope better in everyday life
after injury.Goals are graded for stages of reha-

bilitation and levels of memory loss. General
principles to assist with memory difficulties
were highlighted as: simplifying information;
reducing the amount of information provided;
checking for understanding; avoidance of trial
and error learning; test-rehearse-practice;
spaced retrieval of information and avoidance
of context-specific learning which decreases
transferability.
Professor Wilson demonstrated some of the

memory aids available as an equipment trial
scheme at the Zangwill Centre in Ely, such as
pill-reminders, day clocks etc. but pointed out
that often those who most need memory aids
are those more likely to forget to use them! A
combination of strategies to assist with memory
loss might then include compensatory aids and
techniques and taught skills such as the use of
vanishing cues, errorless learning etc. to
maximise memory retrieval. The emotional
consequences of memory loss are huge and
rehabilitation in this field therefore aims to instil
hope and reduce anxiety.
The theme of this conference had largely

been the need to continue – or even commence
– research into areas that impact on the lives of
patients with ABI and their carers and to source
the support, resources and effort that this
research needs. UKABIF remains committed to
this task and this conference has brought with it,
not only the continuous professional develop-
ment welcomed by practitioners in the field,but
the opportunity to share ideas,network and aim
to improve the lives of the million people
affected by brain injury in the UK. l

CONFERENCE RE PORTS
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UCL’s Annual May Short Courses start on
21st May with Rehabilitation after
Acquired Brain Injury, organised by

Dr Richard Greenwood. In the UK, acquired
single-incident brain injury (ABI), largely due
to stroke and head injury, results annually in
about 300,000 admissions to hospital and
accounts for over three million bed days.Long
term disability is common, and annual direct
healthcare and social-care costs, and indirect
costs are between £10-15billion. The NHS
stroke networks have recently provided the
opportunity to put in place organised rehabili-
tation after stroke, but after head injury the
provision of rehabilitation within the NHS
trauma networks requires clarification.
Nevertheless, it will become increasingly
important for all neurologists to understand
the principles of rehabilitation after stroke and
head injury. This course will invite experts in
the field to describe the principles underlying
the practice of rehabilitation after ABI,its provi-
sion over time and the treatments available,the
evidence for its effectiveness at the levels of
impairment and function, and likely advances
over the next 10 years.
OnTuesday 22nd May,theDementia course,

organised by Dr Jonathan Schott,will cover the

clinical and scientific aspects of Alzheimer’s
disease, and non-Alzheimer dementias. The
diagnostic approach and features of the
various dementias will be illustrated using clin-
ical videos and patient demonstrations. The
psychiatric and social aspects of dementia
care will be discussed, with an update on
current and potential therapeutic strategies.
The course is aimed at psychiatrists, geriatri-
cians and other professionals involved in the
diagnosis and care of patients with dementia.
Movement Disorders on Wednesday 23rd

May will focus on practical aspects of diag-
nosis and management of abnormal move-
ments. Topics will include hyperkinetic move-
ment disorders and akinetic-rigid syndromes.
Video clips will be used extensively and partic-
ipants are encouraged to bring their video
clips in Mpeg 1/WMV/AVI file formats on CD to
enable playback of difficult or unusual patients
for discussion via a desktop media player. This
course is organised by Dr Patricia Limousin;
Professor K Bhatia; Professor A Lees; and Dr T
Foltynie.
Thursday 24th May – Sleep. Sleep disorders

are ubiquitous and involve many disciplines
including psychiatrists, respiratory physicians,
neurologists and anaesthetists. This course will

concentrate on pathogenesis, diagnosis and
treatment of sleep disorders, and sleep disor-
ders associated with neurological disease.
Aimed mainly at neurologists, general practi-
tioners and physicians with an interest in sleep
medicine, the topics covered will include
differential diagnosis of sleep disorders, peri-
odic limb movements of sleep, restless leg
syndrome, nocturnal ventilation in neurolog-
ical disease, obstructive sleep apnoea, sleep
disorders in neurodegenerative disease,
insomnia, and narcolepsy. Organised by Dr
Sofia Eriksson and Professor MWalker.
The final course on Friday 25th May is New

technologies in the Neuro-ophthalmology
Clinic: including OCT, Automated
Perimetry and Saccadic measurements.
This is an update with clinical cases on new
user-friendly techniques for visual assessment
suitable for both neurologists and ophthalmol-
ogists. The morning will be devoted to fundus
Optical Coherence Tomography (OCT) in the
assessment of neurological disorders including
multiple sclerosis and optic neuropathies. In
the afternoon there will be a session on eye
movements illustrating the use of new clinic-
based saccadic analysis devices.Organised by
Mr James Acheson and Dr Fion Bremner. l
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PREVIEW: UCL Institute of Neurology’s Short Courses May 2012

Bloomsday Basic Movement Disorders Course
Recommended Audience

Family physicians, general neurologists, internists, trainees and other clinicians
interested in acquiring a basic understanding of and a clinical approach for

the evaluation and management of common movement disorders.

Please note that if your residence is outside of the United Kingdom
and Ireland, you must register for both the Bloomsday Basic

Movement Disorders Course and The 16th International Congress
of Parkinson’s Disease and Movement Disorders.

For more information please visit:
www.movementdisorders.org/education/

Bloomsday, June 16, 2012
DUBLIN, IRELAND

Proudly Supported by:
Royal College of Physicians of Ireland

No.6, Kildare St.

DUBLIN, IRELAND JUNE 17–21, 2012

16th International Congress of Parkinson’s Disease and Movement Disorders

The Movement Disorder Society (MDS) is an international, professional society of clinicians, scientists, and other healthcare
professionals who are interested in Parkinson’s disease, related neurodegenerative and neurodevelopmental disorders, hyper-
kinetic movement disorders, and abnormalities in muscle tone and motor control. Please visit www.movementdisorders.org.
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COME
JOIN US!
IMPORTANT DATES
Early registration deadline
April 20, 2012

Final Pre-registration deadline
May 30, 2012

16th International Congress of Parkinson’s
Disease and Movement Disorders
June 17 – 21, 2012

www.mdscongress2012.org
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Neurology: Learning, knowledge, progress and the future

Twenty-second Meeting of the
European Neurological Society

9 – 12 June 2012

www.ensinfo.org

Key symposia:

 Parkinson syndrome: an everlasting challenge

 Neuroimaging and early diagnosis of neurological disease

 Stem cells ready for clinical practice

 MS and acquired demyelinating disorders

 Neurology and sleep-wake disorders

The congress programme includes 22 teaching courses, 11 workshops, practical sessions 
in clinical neurophysiology, interactive case presentations and selected scientific sessions 
in the form of oral and poster sessions.

For more details on sessions and courses or direct registration link, 
please visit: www.congrex.ch/ens2012 

For further information please contact:
ENS 2012, c/o Congrex Switzerland Ltd.
Peter Merian-Strasse 80, 4002 Basel / Switzerland
Phone +41 61 686 77 77 Fax +41 61 686 77 88
Email basel@congrex.com

Prague, Czech Republic
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NEWS REV I EW

Playing Against Time: a film about Parkinson’s and
music

The University of Oxford has
installed Europe’s first 7 Tesla
whole body actively-shielded
MRI system from Siemens
Healthcare. The MAGNETOM®
7T MRI is now in place at the
Oxford Centre for Functional
Magnetic Resonance Imaging of
the Brain (FMRIB) within the
Nuffield Department of Clinical
Neurosciences.
The new 7 Tesla MRI will be

primarily used for imaging the
structure and function of the
brain to advance collaborative
work within the University to
better understand the healthy
human brain and the
mechanisms underpinning key diseases of the
central nervous system, such as stroke,
neurodegeneration, epilepsy, chronic pain and
various psychiatric conditions. 7 Tesla MRI
provides the potential for microscopic spatial
resolution, visualising anatomy at a level of detail

previously impossible. It also
enables the advanced observation
and analysis of tissue metabolism
and function. As the system is
actively shielded, it can be sited
on smaller footprint giving
positive implications for the future
of this high end technology. If
such systems can be installed
without the weight and size
constraints of passively shielded
systems, then 7 Tesla MRI could
branch out of research institutions
and into the clinical field.
“The increased spatial

resolution provided by the
MAGNETOM 7T MRI enables us
to observe and analyse smaller

networks of processing units in the brain than is
currently possible. This will assist with our
neuroscience research efforts into understanding
how the human brain works in healthy and
diseased states,” said Professor Irene Tracey,
Director of the FMRIB Centre.

Art and the eye of the
beholder

European approval to
expand use of Rebif in
patients with early MS

Orion Pharma has funded an interactive website for
Parkinson’s patients, their carers and healthcare
professionals. The site www.wearingoff.co.uk offers
support and tools on how to recognise wearing-off
symptoms as well as information to help patients. It
also contains an online symptom diary to track a
patient’s progress. Levodopa therapies are
prescribed eventually to most people with
Parkinson’s. However, long term use of this medicine
may give rise to certain complications where
symptom control fades out and the effect of the
drug wears off. www.wearingoff.co.uk contains
detailed symptom questionnaires which can be

regularly filled in and printed off for patients to
prompt discussion with their doctor – allowing
treatment to be quickly adjusted to improve
symptoms.

Specialist website for patients with Parkinson’s

What goes on in our brain when we look at a work of
art? Some answers to this question were in evidence
at an exhibition at the University of Leicester in
January.
‘The art of visual perception’ presented the results

of a unique collaboration between the art of
Argentine artist Mariano Molina and research findings
from the University of Leicester neuroscientist and
Professor of Bioengineering Rodrigo Quian Quiroga. In
the exhibition Molina’s work incorporated principles
of visual perception identified through neuroscience,
and the canvases were accompanied by explanations
of how these principles work. Both Mariano Molina
and Rodrigo Quian Quiroga are fascinated by visual
perception and optical illusions, which offer an insight
into how the brain processes information.
Rodrigo Quian Quiroga holds a Research Chair at the

University of Leicester and he is the director of the
newly created Bioengineering Research Centre. He
commented, “Having Mariano in our lab was a unique
opportunity to start bridging the gaps between science
and arts. It is really a pity that scientists take art as a
hobby or pleasure, not as something that can help us in
our own research. Those studying visual perception, for
example, have a lot to gain from the interaction with
visual artists like Mariano.
“The interaction with him has been fascinating,

especially when seeing how the discussion of
different ideas emerged in each canvas. On the one
hand, these art pieces are an excellent way to show
principles of visual perception in action and, on the
other hand, they have an artistic value and a dose of
originality since they use some neuroscience
principles that are largely unknown to artists.

The European Commission has approved extension of
the indication of Rebif® (interferon beta-1a), Merck’s
treatment for relapsing forms of MS. This EC approval
is for the use of Rebif 44 micrograms three times
weekly in patients who have experienced a single
demyelinating event, an early sign of the disease, and
who are at high risk of converting to MS. This approval
was based on the results of the REFLEX study, which
showed the safety and efficacy of Rebif in this patient
population. “We are delighted by the European
Commission decision,” said Dr Annalisa Jenkins, Head
of Global Drug Development and Medical at the
Merck Serono division. “Multiple sclerosis has an initial
stage when clinical manifestations are not pronounced
but irreversible neurological damage is taking place.
Throughout the EU, neurologists will now be able to
prescribe Rebif for patients with early signs of this
devastating disease.”

University of Oxford gains a European first

Playing Against Time is a ‘medical/musical’
exploration of Parkinson’s. This documentary
focuses on the life and music of Barbara
Thompson, one of Europe’s finest virtuoso jazz
saxophonists and composers who, in 1996, was
diagnosed with Parkinson’s. As the condition
increasingly affected her central nervous system,
she fought to continue composing and
performing with the constant support of her
partner, jazz/rock drummer Jon Hiseman.
By 2001, she had to stop playing in public, but

since 2003 different drug treatments have
restored intermittent mobility in her fingers,
allowing her to play again. The film picks up the
story in 2005. Interweaving musical and medical
sequences, the camera follows her as she
consults Professor Ray Chaudhuri at London’s
King’s College Hospital and Oxford neurosurgeon
Tipu Aziz.
Chaudhuri proposes an apomorphine infusion

via a pump, and Barbara starts the treatment a
year later. This isn’t a film simply about the
clinical course of the disease, or the potential
drugs and surgery on offer. Barbara and Jon’s
collaboration is central, as they continually come

to terms with the condition and continue with
their life’s work – making music.
The 75-minute documentary 'Playing Against

Time' was transmitted on BBC4 TV on 19
February, and is available on iPlayer for one
month from that date.
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PRESCRIBING INFORMATION 
Zebinix® (eslicarbazepine acetate) 
Please refer to the SPC before prescribing. Presentation: Tablets 
containing 800  mg eslicarbazepine acetate. Indication: Adjunctive 
therapy in adults with partial-onset seizures with or without secondary 
generalisation. Dose and administration: May be taken with or 
without food. Starting dose is 400 mg once daily, increased to 800 mg 
once daily after one or two weeks. Dose may be increased to 1200 mg 
once daily. Withdraw gradually to minimise the potential of increased 
seizure frequency. Elderly patients: Caution. Children and 
adolescents < 18 years of age: Not recommended. Patients with 
renal impairment: Adjust dose according to creatinine clearance 
(CLCR). Not recommended in severe impairment. Patients with hepatic 
impairment: No dose adjustment in mild to moderate impairment. 
Not recommended in severe impairment. Contraindications: 
Hypersensitivity to the active substance, other carboxamide derivatives 
(e.g. carbamazepine, oxcarbazepine) or any excipients. Known second 
or third degree AV block. Pregnancy: No data on the use of Zebinix 
in pregnant women. Carefully re-evaluate treatment if women become 
pregnant or plan to become pregnant, and use minimum effective 
doses. Interacts with oral contraceptives. Use an alternative method 
of contraception during treatment and up to the end of the current 
menstrual cycle after treatment has been stopped. Lactation: 
Excretion in human breast milk is unknown. Breastfeeding should be 
discontinued during treatment. Warnings and precautions: May 
cause some CNS reactions such as dizziness and somnolence. Do not 
use with oxcarbazepine. Rash has been reported. Discontinue if signs 
or symptoms of hypersensitivity develop. Screen for allele HLA-B*1502 
in individuals of Han Chinese and Thai origin as this has been shown 
to be strongly associated with the risk of developing Stevens-Johnson 
syndrome (SJS) when treated with carbamazepine. Examine serum 
sodium levels in patients with pre-existing renal disease or who are 
treated with medicinal products which may lead to hyponatraemia or 

if clinical signs of hyponatraemia occur. Discontinue if clinically relevant 
hyponatraemia develops. Do not use in primary generalised seizures. 
Prolongations in PR interval have been observed. Caution in patients 
with medical conditions or when taking concomitant medicinal products 
associated with PR prolongation. Monitor for signs of suicidal ideation 
and behaviours. Drug interactions: Has an inducing effect on the 
metabolism of medicinal products mainly eliminated by CYP3A4 or 
UDP-glucuronyl transferases, therefore the dose of these products 
may need to be increased when used concomitantly with Zebinix. 
May take 2 to 3 weeks to reach the new level of enzyme activity when 
initiating, discontinuing or changing dose, therefore take time delay into 
account when using with other medicines that require dose adjustment. 
Interactions can arise when co-administering high doses with medicinal 
products that are mainly metabolised by CYP2C19. Carbamazepine: 
Zebinix dose may need to be increased if used concomitantly with 
carbamazepine. Concomitant treatment with carbamazepine increased 
the risk of the diplopia, abnormal coordination and dizziness. An 
increase in other adverse reactions cannot be excluded. Phenytoin: 
An increase of Zebinix dose and a decrease of phenytoin dose may 
be required. Lamotrigine and topiramate: No dose adjustments are 
required. Valproate and levetiracetam: Concomitant administration 
appeared not to affect the exposure to eslicarbazepine but has not 
been verifi ed by conventional interaction studies. Oral contraceptives: 
Interacts with the oral contraceptive. Simvastatin: An increase of the 
simvastatin dose may be required when used concomitantly with 
Zebinix. Warfarin: Can decrease exposure to S-warfarin. No effects on 
R-warfarin or coagulation. Monitoring of INR should be performed in 
the fi rst weeks after initiation or ending concomitant treatment. Digoxin: 
no effect. MAOIs: an interaction between eslicarbazepine acetate and 
MAOIs is theoretically possible. Side effects: Adverse reactions were 
usually mild to moderate in intensity and occurred predominantly 
during the fi rst weeks of treatment with Zebinix. Refer to SPC for all 
side effects. Very common effects (≥1/10): dizziness, somnolence. 

Common effects (≥1/100, <1/10): Headache, abnormal coordination, 
disturbance in attention, tremor, diplopia, vision blurred, vertigo, nausea, 
vomiting, diarrhoea, rash, fatigue, gait disturbance. Serious side effects: 
hypersensitivity, hyponatraemia, dehydration, grand mal convulsion, 
ocular hyperaemia, palpitations, bradycardia, hypertension, hypotension, 
chest pain, epistaxis, liver disorder, drug toxicity, poisoning. Some 
rare adverse reactions such as bone marrow depression, anaphylactic 
reactions, severe cutaneous reactions (e.g. SJS), systemic lupus 
erythematosus or serious cardiac arrhythmias did not occur during 
clinical studies. However, they have been reported with oxcarbazepine 
and their occurrence during treatment with Zebinix cannot be excluded. 
Legal category: POM. Basic UK NHS cost: Zebinix 800 mg: pack 
of 30 £154.20. Irish price to wholesaler: Zebinix 800 mg: pack of 
30 €159.10. Marketing authorisation numbers: EU/1/09/514/012-
020. Marketing authorisation holder: Bial-Portela & Cª., S.A. À Av. 
da Siderurgia Nacional 4745-457 S. Mamede do Coronado – Portugal. 
Further information from: Eisai Limited, European Knowledge 
Centre, Mosquito Way, Hatfi eld, Herts, AL10 9SN, UK. Date of 
preparation: November 2011.

1. Zebinix Summary of Product Characteristics, January 2011. 
2. Elger C et al. Epilepsia 2009;50(3):454-463.
3. Ben-Menachem E et al. Epilepsy Res 2010;89(2-3):278-285.
4. Gil-Nagel A et al. Acta Neurol Scand 2009;120(5):281-287.
5. Halász P et al. Epilepsia 2010;51(10):1963-1969.
6. Gabbai AA et al. Epilepsia 2008;49(suppl. 7):432-433. 
7. Lopes-Lima J et al. Epilepsia 2008;49(suppl. 7):441-442.

Adverse events should be reported. Reporting forms and 
information can be found at yellowcard.mhra.gov.uk. 
Adverse events should also be reported to Eisai Ltd on 
0208 600 1400/0845 676 1400 or Lmedinfo @ eisai . net

STRONGER  TOGETHER
Zebinix as a once-daily adjunctive 
therapy provides
 short and simple titration to target dose1

 good safety and tolerability vs. placebo2-4

 high retention rates of 68.6-78.5%5-7

Zebinix® is under licence from

eslicarbazepine acetate
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