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Job No. 1008/AZT/501/047    

Azilect® 1mg tablets Prescribing information (Please refer to the Summary of Product 
Characteristics (SmPC) before prescribing) Presentation: Tablets containing 1mg rasagiline (as 
the mesilate). Indication: Treatment of idiopathic Parkinson’s disease as monotherapy or as 
adjunct to levodopa in patients with end of dose fluctuations. Dosage and administration: 
Oral, 1mg once daily taken with or without food. Elderly: No change in dosage required. 
Children and adolescents (<18 years): Not recommended. Patients with renal impairment: No 
change in dosage required. Patients with hepatic impairment: Predominant hepatic metabolism.  
Do not use in patients with severe impairment. Avoid use in patients with moderate impairment. 
Use with caution in patients with mild impairment and stop if progresses to moderate. 
Contraindications: Hypersensitivity to the active substance or to any of the excipients.  
Do not use in patients with severe hepatic insufficiency. Co-administration of other monoamine 
oxidase (MAO) inhibitors is contraindicated due to risk of hypertensive crises. Concomitant 
pethidine treatment is contraindicated. Allow at least 14 days off rasagiline before using other 
MAO inhibitors or pethidine. Special warnings and precautions: Administer antidepressants 
with caution as serious adverse reactions have been reported with concomitant use of selective 
serotonin reuptake inhibitors, tricyclic and tetracyclic antidepressants, MAO inhibitors and a 
selective MAO-B inhibitor. Avoid concomitant use with fluoxetine or fluvoxamine. Leave 
at least five weeks between discontinuation of fluoxetine and initiation of treatment with 
rasagiline. Leave at least 14 days between discontinuation of rasagiline and initiation of 
treatment with fluoxetine or fluvoxamine. Administer potent CYP1A2 inhibitors with caution. 
Co-administration with dextromethorphan or sympathomimetics not recommended. Avoid use 

in patients with moderate hepatic impairment. Use caution in patients with mild hepatic 
impairment. Use with caution in pregnancy or lactation. There is an increased risk of skin cancer 
in Parkinson’s disease, not associated with any particular drug. Suspicious skin lesions require 
specialist evaluation. Undesirable effects in clinical trials: Monotherapy: >1%: headache, flu 
syndrome, malaise, neck pain, dyspepsia, arthralgia, depression, conjunctivitis, allergic reaction, 
fever, angina pectoris, anorexia, leucopenia, arthritis, vertigo, rhinitis, contact dermatitis, 
vesiculobullous rash, skin carcinoma, hallucinations, urinary urgency. <1%: cerebrovascular 
accident, myocardial infarct. Adjunct therapy: >1%: abdominal pain, accidental injury, postural 
hypotension, constipation, vomiting, weight loss, dyskinesia, neck pain, anorexia, dry mouth, 
arthralgia, tenosynovitis, dystonia, abnormal dreams, ataxia, rash, hallucinations. <1%: angina 
pectoris, cerebrovascular accident, skin melanoma, confusion. Please refer to the SmPC for a full 
list of adverse events. Basic NHS Price: Azilect® (tablets) 1mg x 28 £70.72 Legal category: POM 
Marketing Authorisation Number: 1mg tablets (28 pack size) EU/1/04/304/003 Marketing 
Authorisation Holder: Teva Pharma GmbH, Kandelstr 10, D-79199 Kirchzarten Germany Date 
last revised: May 2008 Further information available from: Lundbeck Limited, Lundbeck 
House, Caldecotte Lake Business Park, Caldecotte, Milton Keynes, MK7 8LG

Adverse events should be reported. Reporting forms and information can be found at 
www.yellowcard.gov.uk. Adverse events should also be reported to 

Teva Pharmaceuticals Ltd on telephone number: 01296 719768.
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AWA R D S A N D A P P O I N T M E N T S

The University of Central
Lancashire (UCLan) has received a
£1.2 million grant awarded by the
Department of Health (National
Institute for Health Research) to
research new ways of assessing
and managing urinary incontinence
after stroke. The project, ICONS:
Identifying Continence Options
after Stroke, will develop and test
a package of care designed to
increase the number of stroke sur-
vivors with urinary incontinence
who become continent again.

The research, headed by
Professor Caroline Watkins and Dr
Lois Thomas at UCLan, is a collab-
orative project between
Lancashire Teaching Hospitals NHS
Foundation Trust, Wirral University
Hospital NHS Foundation Trust,
the Clinical Practice Research Unit
at the University of Central
Lancashire, and the Universities of
Bangor, Edge Hill, Glasgow,
Glasgow Caledonian, Leeds and
Newcastle upon Tyne.

Professor Caroline Watkins at
UCLan commented: “We are
delighted to have been awarded
this funding as we are about to
embark on a significant piece of
research that will provide valuable
insights into how best to care for
incontinent stroke patients.
Ultimately, this could improve such
stroke patients’ lives significantly,
most importantly because it could
restore their dignity. There has
been little high quality research
into nursing topics after stroke; this
flagship project into a key topic for
nursing may prompt further robust
research to increase the evidence
base of nursing interventions with
patients after stroke.” The pro-
gramme will involve 13 stroke serv-
ices and around 850 patients in
total, with the potential for further
roll out across 30 stroke services.

For further information contact:
E. mmansfeld@webershandwick.com
T. 020 7067 0464

The Professor 
Mary Robertson
Prizes 2009
Professor Mary Robertson and Tourettes
Action invite entries for a new annual essay
prize for medical students and for medical
trainees (in any speciality or grade) on any
aspect of the Gilles de la Tourette syn-
drome. 

Entries do not need to contain original
data. Closing date: February 28, 2009.|
Award of Prizes: March 28, 2009.

For details please see 
http://tourettes-action.squarespace.com
/prof-mary-robertson-prizes/

New Hope of Dignity for People with Stroke

Professor Geraint Rees (Institute
of Cognitive Neuroscience,
Wellcome Trust Centre for
Neuroimaging) was recently
awarded the 2009 Goulstonian
Lecture, which he will deliver at
the Royal College of Physicians of
London on 26th February 2009.
He will discuss recent advances in
brain imaging technology that
show it is possible to accurately
decode changes in an individual's
conscious awareness based only
on non-invasive measurements of
their brain activity. These ‘brain
reading’ abilities may transform

our understanding of the brain,
and provide important new
medical insights; but they also
raise important ethical issues
concerning the privacy of per-
sonal thought. Rees will describe
recent work in this area, while
setting it in the broader context
of medical diagnosis and treat-
ment.

For more information see
www.ion.ucl.ac.uk

Honours for Institute Staff

Carl Zeiss has been awarded the 2008 Thuringian
Innovation Award for the LSM 710 Laser Scanning
Microscope. This is the fourth time in the eleven
years that the Competition has been running that
Carl Zeiss has been selected to receive the
Innovation Award, which is presented to highlight
the significance of future-oriented innovations and
design excellence for manufacturing companies

and research institutes.
“Research conducted with

multifluorescent-labelled living
cells is of fundamental impor-
tance in the quest for a better
understanding of the disease
process,” explains Aubrey
Lambert, Carl Zeiss UK.  

All areas of biological
research will benefit from the

LSM 710’s enhanced image quality, improved flexi-
bility for experiments and new optical and techni-
cal details. Featuring outstanding sensitivity, the
LSM 710 provides high-contrast, detailed images -
even of complex specimens such as thick, living
tissue samples.

For more information contact: micro@zeiss.co.uk

Carl Zeiss Wins Thuringian Innovation Award
for Fourth Time 

Professor Geraint Rees

Dr Lois Thomas

Professor Caroline Watkins

Greenfield’s
Neuropathology
Prize Winner
Congratulations to Dr Zandi from
Cambridge, who won a copy of Greenfield’s
Neuropathology, Eighth Edition in the prize
draw in our Nov/Dec issue.

Understanding
Neurology
Competition
Winners
Congratulations to
Saleem Khan and
Sarah Pashley who
entered our competi-
tion in the last issue of
ACNR. They win
copies of
Understanding
Neurology by John
Green and Ian Bone,
courtesy of Manson
Publishing.
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Cover shows the picture which won 18th place in the Nikon
Small World 2008 Competition: ‘Brainbow’ transgenic mouse
hippocampus (40x), Confocal.

Picture by Dr Tamily Weissman, Harvard University, Cambridge,
Massachusetts, United States.

Founded in 1974 to recognise excellence in photography
through the microscope, Nikon Small World is the leading
forum for celebrating the beauty and complexity of objects
seen through the light microscope

Win a free delegate place
at ACNR's Neurology
Digest Meeting
We are giving one reader the opportunity to
attend ACNR's inaugural Neurology Digest
meeting free of charge - normal delegate rate
£95 inc VAT.
The meeting will take place at the Royal
Society of Medicine in London, on the after-
noon of March 26th 2009, and will focus on
multiple sclerosis and movement disorders.

To enter, simply email your details to
Rachael@acnr.co.uk
The winner will be the first name drawn after
the closing date of February 13th.

ACNR is delighted to introduce “Neurology Digest”, a new
series of half day events run in partnership with Innervate
Ltd, the secretariat to the Primary Care Neurology
Society.

Each event will focus on recently published key papers in
neuroscience, neurology and therapeutics including 
rehabilitation, ‘digest’ the content of the papers, and offer
expert opinion on the implications for clinical practice.

The first event will focus on multiple sclerosis and

movement disorders and will be led by Roger Barker and
Alasdair Coles, co-editors of ACNR. 

Cost: £95 inc VAT.

For more information contact:
Neil Bindemann, Innervate Ltd, 
Email: neil@innervate.co.uk 
Tel. 020 7921 0002

ACNR's Neurology Digest

Win

26th March, 2009, Royal Society of Medicine, London
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Trying subsequent oral medication once your PD patient’s
first line dopamine agonist begins to fail, resulting in increasing
motor complications, can be a time of frustration and
disappointment for you and your patient – compromising
their optimum quality of life.

For responsive patients with Early Complex PD,  APO-go CDS
is a highly effective,1, 2 rapid-acting3 drug that, combined with
Britannia’s extensive Package of Care, can maintain your
PD patients’ independence.4

Prescribing information can be found overleaf.

Version Number: APG.API.V9.

Britannia Pharmaceuticals is a trading name of Genus Pharmaceuticals Ltd.

apomorphine hydrochloride
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F R O M T H E E D I T O R . . .

We have two contrasting review articles in
this issue of ACNR. The first concerns
epilepsy, the second paraneoplastic syn-

dromes. Using a ketogenic diet to treat epilepsy has
always been controversial since it was first reported
in 1921. Helen Cross in her review gives us a clear
account on the efficacy of this treatment in children
with refractory epilepsy, albeit in studies that are
largely open label in nature. Nevertheless, the data is
persuasive and raises questions about the extent to
which dietary manipulation in adults with epilepsy may be useful. The
treatment of paraneoplastic neurological syndromes is often very disap-
pointing.  The need to identify the primary malignancy is clearly para-
mount but often therapies used to treat the neurological problem itself, are
ineffective. Anette Storstein and Christian Vedeler from Bergen, Norway
review this area and conclude that immunotherapies for these type of dis-
orders do work occasionally, especially if the problem lies outside the CNS
and in the periphery and in particular at the neuromuscular junction.

“A survey undertaken by Neurologists (n=661) in the USA revealed that
71% of patients with epilepsy forgot to take their AED (anti-epileptic drug)
at least once per month and it was evident that the chance of a patient
missing a dose increased with the number of tablets prescribed. Of patients
that missed a dose, 45% reported a seizure.” So writes Professor Hermann
Stefan (a member of our international editorial board) in his article on the
importance of drug compliance in the effective treatment of epilepsy.  This
article reports on an interesting study involving Episenta – a form of sodi-
um valproate that is packaged as minitablets, each one of which is a pro-
longed delivery unit containing 3mg of the drug and which can therefore
be used once-a-day.  This is a challenging article as for most of us in clini-
cal practice, we often forget about compliance as a factor in failed medical
therapies for neurological disease, including the control of epilepsy.

In our neuropathology series, Kathreena Kurian discusses recent
advances in glioma biology,  including a detailed discussion of the can-
cer stem cell that lies at the heart of these tumours. A concept that opens
up a radically different therapeutic approach through using techniques
and therapies that force these stem cells to undergo a differentiation pro-
gramme, and by so doing lose their malignant potential. This coupled to
a detailed discussion on the genetics and epigenetics of gliomas com-
pletes a thoroughly interesting account of one of the most difficult of
tumours to treat.

The Rehabilitation article in this issue touches upon a difficult area of
clinical practice, the transition of patients from the paediatric to the adult
health care system. Often the impact of such changes is not appreciated by
those who sit on either side of the divide and Professor Magid Bakheit on
behalf of an expert panel discusses this transition with respect to cerebral
palsy.  They provide a useful table on what is minimally required as
opposed to what would be ideal in such a process, and the discussion that
revolves around this, could equally well apply to most areas of neurologi-
cal practice and rehabilitation.

In his ongoing series of articles on Headache in the Neurological liter-
ature series, Andrew Larner describes the range of approaches that have
been recommended by various authors over the years – including a
rather definitive approach by Charles Dickens! As with all his articles, one
cannot but be impressed by the detail and knowledge of literature that
Andrew displays.

Talking of literature, we are also very fortunate to have an account by
(Sir) Terry Pratchett on his dementia and how it presented and came to be
diagnosed. This article, which he originally wrote for the Alzheimer’s
Society (and which they have kindly allowed us to reproduce), is a very
eloquent account of how this disease can creep up on individuals and rob
them of certain faculties, whilst allowing them to function entirely normal-
ly in other areas of life. I would strongly recommend that you read this mov-
ing and challenging account.

Finally we have all our usual reviews and once again I would encourage
you to become an active member of this journal through either reviewing
journals and/or conferences for ACNR as well as providing us with feed-
back and suggestions.  l

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

ABBREVIATED PRESCRIBING INFORMATION
Consult Summary of Product Characteristics before prescribing. Uses: The treatment
of disabling motor fluctuations (“on-off” phenomena) in patients with Parkinson’s
disease which persist despite individually titrated treatment with levodopa (with a
peripheral decarboxylaze inhibitor) and/or other dopamine agonists. Dosage and
Administration: Apomorphine hydrochloride is administered subcutaneously either
as an intermittent bolus injection or by continuous subcutaneous infusion. Its rapid
onset (5-10 mins) and duration of action (about 1 hour) may prevent an “off” episode
which is refractory to other treatments. Hospital admission under appropriate specialist
supervision is necessary during patient selection and when establishing a patient’s
therapeutic regime. Please refer to the Summary of Product Characteristics for full
details before initiating therapy. Treatment with domperidone (typical dosage 20mg
three times a day) before and during apomorphine HCl therapy is essential. The optimal
dosage of apomorphine HCl has to be determined on an individual patient bases;
individual bolus injections should not exceed 10mg and the total daily dose should
not exceed 100mg. Contraindications: Children and adolescents (up to 18 years of
age). Known sensitivity to apomorphine or any other ingredients of the product.
Respiratory depression, dementia, psychotic disease or hepatic insufficiency.
Intermittent apomorphine HCl treatment is not suitable for patients who have an “on”
response to levodopa which is marred by severe dyskinesia or dystonia. Pregnancy
and lactation: Caution should be exercised if prescribing apomorphine to pregnant
women and women of childbearing age. Breast-feeding should be avoided during
apomorphine HCl therapy. Interactions: Patients should be monitored for potential
interactions during initial stages of apomorphine therapy. Particular caution should be
given when apomorphine is used with other medications that have a narrow therapeutic
window. It should be noted that there is potential for interaction with neuroleptic and
antihypertensive agents. Precautions: Use with caution in patients with renal,
pulmonary or cardiovascular disease, or who are prone to nausea or vomiting. Extra
caution is recommended during initiation of therapy in elderly and/or debilitated
patients. Since apomorphine may produce hypotension, care should be exercised in
patients with cardiac disease or who are taking vasoactive drugs, particularly when pre-
existing postural hypotension is present. Neuropsychiatric disturbances are common
in Parkinsonian patients. APO-go should be used with special caution in these patients.
Apomorphine has been associated with somnolence and other dopamine agonists can
be associated with sudden sleep onset episodes, particularly in patients with
Parkinson’s disease. Patients must be informed of this and advised to exercise caution
whilst driving or operating machines during treatment with apomorphine. Haematology
tests should be undertaken at regular intervals as with levodopa with given
concomitantly with apomorphine. Pathological gambling, increased libido and
hypersexuality have been reported in patients treated with dopamine agonists, including
apomorphine. Side Effects: Local induration and nodules (usually asymptomatic)
often develop at subcutaneous site of injection leading to areas of erythema, tenderness,
induration and (rarely) ulceration. Pruritus may occur at the site of injection. Drug-
induced dyskinesias during “on” periods can be severe, and in a few patients may result
in cessation of therapy. Postural hypotension is seen infrequently and is usually
intransient. Transient sedation following each dose of apomorphine may occur at the
start of therapy, but this usually resolves after a few weeks of treatment. Nausea and
vomiting may occur, particularly when APO-go treatment is initiated, usually as a result
of the omission of domperidone. Neuropyschiatric disturbances (including transient
mild confusion and visual hallucinations) have occurred during apomorphine therapy
and neuropsychiatric disturbances may be exacerbated by apomorphine. Positive
Coombs’ tests and haemolytic anaemia have been reported in patients receiving
apomorphine and levodopa. Local and generalised rashes have been reported.
Eosinophilia has occurred in only a few patients during treatment with apomorphine
HCl. Patients treated with dopamine agonists, including apomorphine, have been
reported as exhibiting signs of pathological gambling, increased libido and
hypersexuality (especially at high doses). Apomorphine is associated with somnolence.
Breathing difficulties have been reported. Prescribers should consult the Summary of
Product Characteristics in relation to other side effects. Presentation and Basic
NHS Cost: Apo-go ampoules contain apomorphine hydrochloride 10mg/ml, as
follows: 20mg in 2ml – basic NHS cost £37.96 per carton of 5 ampoules. 50mg in 5ml
– basic NHS cost £73.11 per carton of 5 ampoules. APO-go pens (disposable multiple
dosage injector system) contain apomorphine hydrochloride 10mg/ml, as follows:
30mg in 3ml – basic NHS cost £123.91 per carton of 5 pens. APO-go Pre-filled
syringes contain apomorphine hydrochloride 5mg/ml, as follows: 50mg in 10ml –
basic NHS cost £73.11 per carton of 5 syringes. Marketing Authorisation
Numbers: APO-go Ampoules: PL04483/0064. APO-go Pens: PL04483/0065. 
APO-go Pre filled syringes: PL05928/0025. Legal Category: POM. Date
of last revision: October 2008. For further information please contact: 
Britannia Pharmaceuticals, Park View House, 65 London Road, Newbury, Berkshire,
RG14 1JN, UK.

References: 1. Pietz K, Hagell P, Odin P, 1998. Subcutaneous apomorphine in late
stage Parkinson’s disease: a long term follow up. J Neurol Neurosurg Psychiatry.
65:709-716. 2. Lees A, Turner K, 2002. Apomorphine for Parkinson’s Disease.
Practical Neurology, 2:280-287.  3. Deleu D, Hanssens Y, Northway M G, 2004.
Subcutaneous Apomorphine: An Evidence-Based Review of its Use in Parkinson’s
Disease. Drugs Aging, 21(11):687-709. 4. Ellis C, Lemmens G et al 1997. Use of
Apomorphine in Parkinsonian Patients with Neurosychiatric Complications to Oral
Treatment. Parkinsonism & Related Disorders, 3(2):103-107.

Adverse events should be reported.
Reporting forms and information can be found

at www.yellowcard.gov.uk.
Adverse events should also be reported to
Medical Information on 0870 851 0207 or

drugsafety@britannia-pharm.com



Confi dence of additional seizure control

ABBREVIATED PRESCRIBING INFORMATION (Please consult the 
Summary of Product Characteristics (SPC) before prescribing). 
VIMPAT 50 mg, 100 mg, 150 mg and 200 mg film-coated tablets 
VIMPAT 15 mg/ml syrup VIMPAT 10 mg/ml solution for infusion 
Active Ingredient: Tablets: lacosamide 50 mg, 100 mg, 150 mg 
and 200 mg film-coated tablets. Syrup: lacosamide 15 mg/ml. 
Solution for infusion: lacosamide 10 mg/ml. Therapeutic 
Indications: VIMPAT is indicated as adjunctive therapy in the 
treatment of partial-onset seizures with or without secondary 
generalisation in patients with epilepsy aged 16 years and older. 
Dosage and Administration: Adults and adolescents from 16 
years: Recommended starting dose is 50 mg twice a day which 
should be increased to an initial therapeutic dose of 100 mg 
twice a day after 1 week. Maximum daily dose of 400 mg (in 
two 200 mg doses). For solution for infusion: Infused over a 
period of 15 to 60 minutes twice daily. Can be administered i.v. 
without further dilution. Elderly: No dose reduction necessary. 
Age associated decreased renal clearance with an increase in 
AUC levels should be considered. Paediatric patients: Not 
recommended. Patients with renal impairment: No dose 
adjustment necessary in mild and moderate renal impairment. 
Dose adjustment is recommended in SPC for patients with severe 
renal impairment and patients with end-stage renal disease. Dose 
titration should be performed with caution. Patients with hepatic 
impairment: No dose adjustment needed in mild to moderate 
impairment. In accordance with current clinical practice, if 
VIMPAT has to be discontinued, it is recommended this be done 
gradually (e.g. taper the daily dose by 200 mg/week). 

Contraindications, Warnings etc.: Contraindications: 
Hypersensitivity to lacosamide or to any of the excipients. Known 
second- or third-degree atrioventricular block. In addition for 
tablets, hypersensitivity to peanuts or soya. Precautions: 
Lacosamide has been associated with dizziness. Use with caution 
in patients with known conduction problems, severe cardiac 
disease or in elderly. Excipients in the syrup may cause allergic 
reactions (possibly delayed), should not be taken by those with 
fructose intolerance and may be harmful to patients with 
phenylketonuria. Interactions: Prolongations in PR interval with 
lacosamide have been observed in clinical studies. Use with 
caution in patients treated with products associated with PR 
prolongation and those treated with class I antiarrhythmic drugs. 
Strong enzyme inducers such as rifampicin or St John’s Wort may 
moderately reduce the systemic exposure of lacosamide. No 
significant effect on plasma concentrations of carbamazepine 
and valproic acid. Lacosamide plasma concentrations were not 
affected by carbamazepine and valproic acid. No clinically 
relevant interaction with ethinylestradiol and levonorgestrel. No 
effect on pharmacokinetics of digoxin. Pregnancy and Lactation: 
Should not be used during pregnancy. For precautionary 
measures, breast feeding should be discontinued during treatment 
with lacosamide. Driving etc.: Patients are advised not to drive a 
car or operate other potentially hazardous machinery until they 
are familiar with the effects of VIMPAT on their ability to perform 
such activities. Adverse Effects: Very common (≥10%): Dizziness, 
headache, diplopia, nausea. Common (between 1%-10%): 
Depression, balance disorder, abnormal coordination, memory 

impairment, cognitive disorder, somnolence, tremor, nystagmus, 
blurred vision, vertigo, vomiting, constipation, flatulence, pruritus, 
gait disturbance, asthenia, fatigue, fall, skin laceration. Adverse 
reactions associated with PR prolongation may occur. Consult 
SPC in relation to other side effects. Pharmaceutical Precautions: 
Tablets: None. Syrup: Do not store above 30°C. Use within 4 
weeks of first opening. Solution for infusion: Do not store above 
25°C. Use immediately. Legal Category: POM. Product Licence 
Numbers: 50 mg x 14 tabs: EU/1/08/470/001; 100 mg x 14 tabs: 
EU/1/08/470/004; 100 mg x 56 tabs: EU/1/08/470/005; 
150 mg x 14 tabs: EU/1/08/470/007; 150 mg x 56 tabs: 
EU/1/08/470/008; 200 mg x 56 tabs: EU/1/08/470/011; 
Syrup (15 mg/ml) x 200 ml: EU/1/08/470/014; Solution for 
Infusion (10 mg/ml) x 20 ml: EU/1/08/470/016. NHS Cost: 50 mg 
x 14 tabs: £9.01; 100 mg x 14 tabs: £18.02; 100 mg x 56 tabs: 
£72.08; 150 mg x 14 tabs: £27.03; 150 mg x 56 tabs: £108.12; 
200 mg x 56 tabs: £144.16; Syrup (15 mg/ml) x 200 ml: £38.61; 
Solution for Infusion (10 mg/ml) x 20 ml: £29.70. Name and 
Address of PL Holder: UCB Pharma S.A., Allee de la Recherche 
60, B-1070 Bruxelles, Belgium. Further information is available 
from: UCB Pharma Ltd, 208 Bath Road, Slough, Berkshire, 
SL1 3WE. Tel: 01753 534655. Fax: 01753 536632. 
Email: medicalinformation@ucb-group.com. Date of Revision: 
September 2008. VIMPAT is a registered trade name. References: 
1. VIMPAT® Summary of Product Characteristics. 
2. Beyreuther BK et al. CNS Drug Rev 2007; 13(1): 
21–42. 3. UCB Data on fi le. Date of preparation: 
November 2008. 08VPE0187

It’s hard to live life to the full if part of you is always
expecting the next seizure. NEW VIMPAT® is an anti-
epileptic drug with an innovative mode of action.1,2 In 
clinical trials, VIMPAT® has shown improved seizure control
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T he ketogenic diet is a high fat low carbohy-

drate diet that has been used for almost one

hundred years in the treatment of epilepsy.

Starvation was originally determined to be bene-

ficial for epileptic seizures.1 Since this was not a

practical solution, the ketogenic diet was devised

to mimic the effects of starvation by taking the

main energy source as fat. The use of the diet was

thereafter first reported for the treatment of

seizures in 1921.2

Over the years the Classical ketogenic diet

based on the ratio of fat to carbohydrate (includ-

ing protein) was used (usually 3 or 4:1). This how-

ever became less in favour with the advent of

anticonvulsant medication. It was also heralded

to be ‘unpalatable’ and causing many side effects.

With the realisation however that not all children

responded to anticonvulsant medication, interest

was maintained in certain centres. In the early

1970s, Huttenlocher reported on a further type of

ketogenic diet, still high in fat and low in carbohy-

drate but using medium chain triglyceride (MCT)

oil to supplement each meal and boost ketosis.3

MCT is absorbed more efficiently than long chain

fat and is carried directly in the liver. The ‘MCT’

diet was therefore born. The diet has continued to

be used in childhood epilepsy for drug resistant

cases, with increased recognition that it is the

treatment of choice for certain metabolic disor-

ders. A high level of monitoring is required; not

least calculation of the diet requirements specific

to each individual child along with appropriate

mineral and vitamin supplementation. However

dietetic resources have remained scarce. To date

the rationale for lack of support has been the

paucity of data supporting true efficacy, this

despite many open label studies more than sug-

gesting benefit.4,5

Does it work?
Much of the data accumulated on the efficacy of

the ketogenic diet in epilepsy has been from

open label cohort studies. A systematic review

reported in 2000 was concerned about the possi-

ble availability and inclusion of only 11 studies,

all of which were observational , only 2 of which

were prospective and 9 of which were from a sin-

gle centre with no evidence from randomised

controlled trials. This was further highlighted by

the Cochrane review, that concluded that there

was no reliable evidence from randomised con-

trolled trials to support the use of the ketogenic

diet.6 This aside, open label studies have consis-

tently reported that 20-40% children have a >90%

improvement and a further 20-60% a >50%

improvement. A more recent systematic review

that only included trials with up to 6 months fol-

low-up again commented on the lack of data

from a randomised controlled trial.7 However,

from a total of 26 studies they were able to

include 14, with a collective study population of

972 patients. At 6 months 15.6% were seizure free

and 33% had a >50% reduction in seizures. A fur-

ther meta-analysis found 19/392 abstracts to fulfil

inclusion criteria, with a collective population of

1084. They calculated a pooled odds ratio using a

random effect model of treatment success

amongst patients staying on the diet relative to

discontinuation of 2.25 (1.69-2.98).8

Recently the first randomised controlled trial

comparing the ketogenic diet against no change

in treatment has been published.9 This study

reported on the three month seizure outcome in

children with drug resistant epilepsy randomised

to either receive a ketogenic diet after 4 weeks

baseline or after a further 3 months during which

there was no change in treatment. This showed

responder rates on an intention to treat basis of

38% when compared to 6% in the no change

group. Further 7% on the diet had a >90% reduc-

tion compared to none in the control group.

These showed rates of response comparable to

any new anticonvulsant medication, in a relative-

ly drug resistant group, providing long awaited

definitive evidence for its benefit. As part of the

trial protocol, the ketogenic diet group were fur-

ther randomised to receive either the MCT diet or

the classical diet; results showed there was no sig-

nificant difference in the responder rates or mean

reduction in seizure frequency between the two

groups.10  This would suggest that not only is the

ketogenic diet an appropriate treatment to dis-

cuss after failure of two anticonvulsant medica-

tions but also that a degree of dietetic and parent

choice can be undertaken as to which diet may

be used.  

How does it work?
Over the years many attempts have been made

from clinical summation and animal studies
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about the possible mechanism of action of

the ketogenic diet.11,12 It may be that a sin-

gle action is not responsible for its effect.

Several biochemical changes that result

from the diet have been advocated as pos-

sibly involved in the anticonvulsant action

including ketone bodies, free fatty acids

(especially polyunsaturated fatty acids) or

glucose restriction.12 A link between ketosis

and seizure control has both been proved

and disproved; although there is evidence

of ketones having anticonvulsant proper-

ties, optimal seizure control generally lags

days to weeks behind the development of

ketonaemia which occurs within hours of

diet onset. Calorie restriction alone has

been demonstrated in mice to impair

seizure susceptibility. Some evidence sug-

gests this may activate ATP sensitive potas-

sium channels that may critically be

involved in the regulation of seizure activi-

ty. Other evidence has suggested this may

be boosted by free fatty acid accumula-

tion. There are also hypotheses with regard

to neurotransmitters. Much animal data

has been accumulated, a full review of

which is available elsewhere.12

Indications
In general, there is no reason why the

ketogenic diet cannot be considered

after failure of two appropriate antiepilep-

tic medications in the treatment of child-

hood epilepsy. One particular question

that remains however is are there particu-

lar individuals who are more likely to

respond than others, and therefore

should be trialed on the diet earlier

rather than later? Open label studies have

reported benefit in several epilepsy syn-

dromes, particularly in myoclonic astatic

epilepsy,13 Dravets syndrome,14 and tuber-

ous sclerosis.15,16 This aside, in the ran-

domised controlled trial reported by Neal

and colleagues, no difference in efficacy

was seen between focal and generalised

epilepsy; more specific breakdown into

individual syndromes demonstrated little

benefit in one over another, not surpris-

ingly in view of the small numbers in

each group.9

Of course there remain metabolic

defects, of which seizures may be part of

the clinical phenotype, where the keto-

genic diet is imperative in treatment as

the ketones provide the energy source. An

example would be glucose transporter

defects, where glucose uptake is poor

into the central nervous system and

ketones provide an alternative fuel. The

diet would appear important for a child

to adhere to during periods of brain

development but the need beyond this

remains unclear.17

Side effects and contraindications
As with any anticonvulsant drugs there

remain side effects. The diet cannot be

considered a ‘natural’ treatment. This aside,

although studies suggest a high rate of side

effects, few children discontinue the diet

because of these, as dietary adjustment

can usually resolve them. In the ran-

domised controlled trial published by Neal

et al9 the most common side effects after

three months of the diet were vomiting

(13/54, 24%), constipation (18/54, 33%),

lack of energy (13/54, 24%), hunger (12/54,

22%) and diarrhoea (7/54, 13%). However

only 10/65 children who received the diet

discontinued because of side effects prior

to three months; three because of parental

unhappiness with the restrictions, two with

behavioural food refusal, and one each

with increased seizures, extreme drowsi-

ness, constipation, vomiting and diarrhoea.

Renal stones are a theoretical risk; a study

from the John Hopkins group has suggest-

ed young children with a high calcium

excretion are those most at risk.18

Furthermore, growth may be delayed; it

appears growth velocity deviates more

from the expected trajectory the longer an

individual is on the diet, particularly in the

young.19,20 This appears to be true regard-

less of the type of diet used.19

There are few contraindications to use

of the diet. There are of course certain

metabolic defects that must be excluded

as the individual requires glucose for ener-

gy metabolism, such as the organic

acidurias, including pyruvate carboxylase

deficiency. Furthermore, although behav-

iour disorder per se would not be consid-

ered a contraindication, behaviour difficul-

ties specifically related to eating should be

resolved as much as possible before con-

sidering this form of treatment. Gastro-

oesophageal reflux may of course be exac-

erbated in view of delayed gastric empty-

ing from the high fat content of the diet.

When should the diet be used in
epilepsy?
The diet cannot be thought of as a natural

treatment; it has side effects just as any

other anticonvulsant medication as out-

lined above. This aside it has now been

demonstrated that it can be effective in

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

The ketogenic diet has now been shown to be
as effective as any new anticonvulsant drug in
drug resistant childhood epilepsy

REFERENCES

drug resistant epilepsy when compared to no

change in treatment. It should therefore be consid-

ered earlier in the natural history of childhood

epilepsy when initial response to antiepileptic drugs

is not seen. However, the diet requires a high level of

dietetic and medical monitoring. The lack of wider

availability relates to shortage of dietetic support

which needs to be addressed in the long term.  l
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Paraneoplastic neurological syndromes

(PNS) are rare complications of cancer that

often herald the tumour diagnosis. Whereas

some syndromes affect only certain parts of the

nervous system, other syndromes involve both

central and peripheral neurons, resulting in com-

plex clinical manifestations.1 The syndromes are

believed to be immune-mediated, caused by T

cell, B cell and macrophage responses to anti-

gens present on tumour cells and on neurons

and glia cells (Figure 1).2 Activation of B cells

results in the production of onconeural antibod-

ies that are highly useful diagnostic markers for a

paraneoplastic aetiology. According to diagnostic

criteria, the presence of a well-characterized

onconeural antibody in a patient with neurologi-

cal symptoms defines the disease as paraneoplas-

tic even in the absence of detectable malignan-

cy.3 Onconeural antibodies are detected in about

60% of patients with PNS. PNS and onconeural

antibodies have been discussed in a previous

review in this journal.4

The symptoms as well as the severity of the

PNS are heterogenous, depending on which

parts of the peripheral and central nervous sys-

tem are affected. Some syndromes have a high

mortality rate, such as paraneoplastic

encephalomyelitis and brain stem encephalitis,

whereas other syndromes are less lethal but

leave the patients with disabling neurological

deficits, such as paraneoplastic cerebellar

degeneration and peripheral neuropathy. The

rapidly progressive and often dramatic nature of

the PNS symptoms requires urgent therapeutic

considerations. Nevertheless, the rarity of PNS

limits the number of published therapy studies,

in particular studies with a prospective design.

Thus, there is no class I or II evidence for PNS

therapy except for the syndromes that affect the

neuromuscular junction (paraneoplastic myas-

thenia gravis, Lambert-Eaton myasthenic syn-

drome, and neuromyotonia). Many patients

receive concomitant anti-neoplastic therapy and

immunotherapy, but so far there is no standard

care for any of the PNS. This review focuses on

the therapeutic options of PNS, but does not

include the autoimmune neuromuscular dis-

eases.

Anti-neoplastic therapy
The cornerstone of PNS therapy is resection of

the tumour and/or oncological treatment, in

order to eradicate the systemic antigenic source.

Tumour removal is an independent predictor of

Treatment of
Paraneoplastic
Neurological Syndromes
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Figure 1: Plasma cells and cytotoxic T cells can cross the blood-brain-barrier and react with antigens shared by tumour cells and cells
of the nervous system (onconeural antigens).
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improvement or stabilization in PNS patients.5

Thus, malignancy screening should be

prompt and thorough in all patients with a

suspected PNS. If conventional radiological

examinations fail to detect cancer, a FDG-PET

scan should be performed to increase the

sensitivity for detection of small tumours or

mediastinal lymphadenopathy.6 The sensitivity

of FDG-PET is poorer in antibody-negative

patients.

None of the onconeural antibodies are

100% organ-specific, but the identification of

one of the well-characterized antibodies often

indicates the most likely sites of malignancy.

Explorative surgery to diagnose occult malig-

nancy may be considered in selected anti-

body-positive patients. For instance, orchiecto-

my in young males with Ma2-antibody associ-

ated encephalitis resulted in histological con-

firmation of cancer.7

In most cases, an aggressive diagnostic

approach will result in cancer detection. If

possible, histological verification of malignan-

cy should be obtained, and expression of the

relevant antigen should be confirmed to

exclude the possibility of a second cancer. If

complete malignancy screening, including

whole-body FDG-PET is negative, we recom-

mend immunotherapy and repeated investi-

gations within 6 months.8

Immunotherapy
Given the immune-mediated pathogenesis of

PNS, concomitant immunotherapy is adminis-

tered to most patients. This includes plasma-

pheresis; iv IgG, corticosteroids, cyclophos-

phamide, tacrolimus and rituximab. The

response to immunotherapy in PNS is highly

variable, and patients with involvement of the

peripheral nervous system usually respond

better compared to patients with manifesta-

tions from the central nervous system.9  This

difference is largely due to the fact that para-

neoplastic synaptic disorders of the peripher-

al nervous system are caused by antibodies

that are pathogenic, e.g. paraneoplastic

Lambert-Eaton syndrome, neuromyotonia and

myasthenia gravis which are caused by VGCC,

VGKC and AChR/Musk antibodies, respective-

ly. The antigen targets of these antibodies are

located in or in close proximity to the cell

membrane. The immunotherapy regimens

used in these disorders exert their main bene-

ficial effects by lowering the amount of circu-

lating antibodies, as well as suppressing the

local immune response in the neuromuscular

junction. Treatment of autoimmune neuro-

muscular diseases is reviewed elsewhere.10

PNS affecting the central nervous system

are usually more or less refractory to treat-

ment with immunotherapy. This can be

explained by several factors, including the T

cell dominated immune response, the blood-

brain-barrier and the limited potential of

regeneration of the central nervous system.

Even if immunotherapy results in a decline in

serum antibody titres, this is seldom associat-

ed with clinical improvement. Therefore, seri-

al determination of antibodies cannot be

used to monitor neurological outcome or

tumour evolution in PNS.11  

Patients with paraneoplastic cerebellar

degeneration associated with Yo or Hu anti-

bodies are usually unresponsive to

immunotherapy, although there are case

reports of an apparent benefit of treatment

with rituximab.12 Such clinical responders

have often had a short duration of neurologi-

cal symptoms. Paraneoplastic opsoclonus-

myoclonus is the only PNS that affects paedi-

atric patients with associated neuroblastoma.

Whereas adult patients with paraneoplastic

opsoclonus-myoclonus only occasionally

benefit from immunotherapy, children may

respond quite well to high-pulse dexametha-

sone and other immunosuppressive regi-

mens.13

Among the PNS affecting the central nerv-

ous system, limbic encephalitis constitutes a

heterogenous group of disorders, of which

some have a more favourable response to

immunotherapy. As recently pointed out by

Dalmau and Rosenfeld, limbic encephalitis

should be classified into subphenotypes

according to the location of the target anti-

gens.1 Limbic encephalitis associated with

Hu, Ma2, CRMP5 or amphiphysin antibodies

rarely respond to immunotherapy, although

patients with testicular cancer and Ma2 anti-

bodies seem to have a more favourable prog-

nosis. On the other hand, patients with associ-

ated VGKC or NMDA antibodies benefit from

immunotherapy.1

In general, the effect of immunotherapy in

PNS of the central nervous system seems to

depend upon the severity as well as the dura-

tion of the neurological symptoms.14 Most PNS

have a subacute onset and stabilization within

the course of a few months. Even patients with

PNS and a pronounced neuronal loss, as para-

neoplastic cerebellar degeneration, have been

shown to respond to immunotherapy when

administered very early on in the disease.16

This indicates that an acute stage of inflamma-

tion precedes irreversible neuronal damage.

Immuno-therapy should therefore be adminis-

tered concomitantly with anti-neoplastic ther-

apy as early as possible. However, there are no

absolute guidelines for the priority of the dif-

ferent immunotherapy regimens.

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

Early diagnosis of PNS is of great importance to obtain the best results of
treatment. The cornerstone of PNS treatment is resection of the tumour
and/or oncological treatment

Table 1: Paraneoplastic neurological syndromes (PNS) and response to therapy

PNS Tumour therapy Immunotherapy Symptomatic therapy

LE Yes, especially when treated early Variable. Patients with VGKC /NMDA antibodies respond best Yes

SSN Yes, especially when treated early Rare Yes

CD Yes, especially in Hodgkin’s Rare Yes

O-M Yes Often in children. Occasionally in adults. Yes

LE: Limbic encephalitis; SSN: Subacute sensory neuronopathy; CD: Cerebellar degeneration; O-M: Opsoclonus-myoclonus.
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Symptomatic treatment
Many PNS patients have disabling neurologi-

cal symptoms, and the need for supplemen-

tary symptomatic treatment should be evaluat-

ed in all patients. This includes physical thera-

py, speech therapy for patients with cerebellar

or brain stem dysfunction; antidepressants,

neuroleptics or antiepileptic medication for

limbic encephalitis; analgesics, antidepres-

sants or antiepileptic drugs for neuropathic

pain, as well as supportive therapy. Autonomic

dysfunction, which often occurs in patients

with subacute sensory neuronopathy, should

also be treated.8

Conclusions
Early diagnosis of PNS is of great importance to

obtain the best results of treatment. The corner-

stone of PNS therapy is resection of the tumour

and /or oncological treatment. PNS are associat-

ed with various onconeural antibodies, and the

response to concomitant immunotherapy

depends on the location of the target antigens.

PNS with onconeural antibodies against cell-

surface antigens, in particular the neuromuscu-

lar diseases, usually respond to immunotherapy,

whereas PNS with onconeural antibodies

against intracellular antigens are usually refrac-

tory to such therapy.  l
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Adherence is an important precondition for efficacy
of long-term epilepsy treatment

Compliance with a prescribed medicine

regimen is a ubiquitous problem not con-

fined to the treatment of asymptomatic

conditions. Despite this, the poor compliance in

patients with epilepsy is somewhat surprising

given that patients are aware of the serious conse-

quences in terms of seizures and even death. In

this context it is important that we look for ways

to improve epilepsy patients’ adherence to the

prescribed medication as a way of improving out-

come.

Compliance in Epilepsy
A survey undertaken by Neurologists (n=661) in

the USA1 revealed that 71% of patients with

epilepsy forgot to take their AED (anti-epileptic

drug) at least once per month and it was evident

that the chance of a patient missing a dose

increased with the number of tablets prescribed.

Of patients that missed a dose 45% reported a

seizure. Patients taking a larger number of

tablets/capsules increased their odds of having a

seizure after a missed dose by 43%.

Similar results were reported in a recent UK

study2 which revealed that 59% of epilepsy

patients had poor compliance and that this was

related to an increased frequency of seizures.

A study in Germany3 measured post-ictal

serum levels of anti-epileptic medications and

confirmed that in at least 44% of cases the seizure

was related to poor compliance.

A review of 10,892 epilepsy patients in a USA

managed care system4 revealed that poor adher-

ence was associated with a 11% increase in hos-

pitalisation and a 47% increase in emergency

admissions and as a consequence there was sig-

nificantly increased healthcare costs.

It is evident that if a patients seizures are not

controlled by one AED there may be no point

changing to another if the reason for lack of effi-

cacy is non-compliance. Key conclusions from

these studies are that the assessment of compli-

ance should be a routine part of the management

of epilepsy and physicians should consider pre-

scribing the simplest regimen with the fewest

daily doses and tablets. 

The importance of seizure control
With optimal AED therapy up to 70% of people

with epilepsy can expect to become seizure free5

but inadequate management results in uncon-

trolled seizures, drug side effects, psychological

and physical morbidity and an increased risk of

premature death.6, 7

In the UK more than 1000 people die each year

because of epilepsy and most of these deaths are

associated with seizures.6 Sudden unexpected

death in epilepsy (SUDEP) is the principal cause

of death in people with chronic epilepsy.6

Patients with a history of seizure in the previous

year have a 23-fold increased risk of SUDEP com-

pared to people with fully controlled seizures,

and the risks increase with increasing seizure fre-

quency.8

Non-compliance significantly increases the

risk of seizure,  A&E visits, hospitalisation, road

traffic accidents, fractures and death9 and is there-

fore a key contributor to suboptimal manage-

ment.

Issues related to poor compliance
There are many factors that influence compli-

ance in people with epilepsy but the frequency,

type and severity of seizures do not in themselves
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appear to influence compliance rates.10

Irregular requests for repeat AED prescrip-

tions, lack of response to appropriate therapy

and an increase in seizure frequency may indi-

cate non-compliance. It is, however, difficult to

identify all patients who do not comply with

their AED therapy. Health professionals should

therefore be alert to the potential for non-com-

pliance in all patients with epilepsy, enquiring

non-judgementally about medicine taking at

each consultation and being prepared to sup-

port patients in complying with their treat-

ment. In addition to the diagnosis of epilepsy

in a considerable number of patients  depres-

sive mood changes exist. In those patients

rates of adherence is reduced and requires

special strategies for continuous treatment.11

The patients can have poor compliance if

they do not understand the importance of tak-

ing their medication, if they experience side-

effects, feel stigmatised by their condition,

have difficulty in swallowing their medication

or have multiple doses.12 These issues can be

multiplied if the patient is on multiple med-

ications for concomitant conditions. Age can

also be a factor with compliance being partic-

ularly poor in teenagers. Factors influencing

compliance in children are highlighted in

Table 1. Caring for a child with a learning dis-

ability is a major source of stress for parents,

and the family situation can be made more

difficult by children’s behavioural and emo-

tional difficulties that require treatment with

drugs that in themselves may increase the risk

of seizure.13

Although non-compliance in epilepsy may

be unintentional, most non-compliance with

AEDs is intentional and results from conscious

choices by patients.1 These decisions are

based on patients’ beliefs about medicines in

general that are affected by the experience of

family and friends, culture, education, social

circumstances, fears and anxieties and may be

the result of an incomplete understanding of

epilepsy and the proposed treatment. The

result may be that patients are unsure that the

benefits of AED treatment outweigh the per-

ceived risks of taking medication.14

Swallowing difficulties
The incidence of patients who have swallow-

ing difficulties may be much higher than gen-

erally realised and this can have implications

in relation to compliance and subsequent lack

of symptom control.16 The issues related to

children may be more widely accepted but

recent UK surveys have shown significant

issues with dysphagia in the elderly and other

patient groups, for example between 29 and

65% of stroke patients are reported to have

swallowing difficulties.16 Swallowing difficul-

ties are common in patients with epilepsy part-

ly because they are exacerbated by concomi-

tant conditions such as mental disability,

stroke or by additional medications (e.g. opi-

oids, corticosteroids, diuretics etc) which may

cause dry mouth.

A recent survey conducted by The School

of Pharmacy, Bradford University17 in care

homes (n=540) revealed that 22% of patients

had swallowing difficulties and 11% regularly

spat out medication. A similar audit conduct-

ed in elderly patients (n=182) in general prac-

tice18 in 2004 found that 11% of patients had

dysphagia. The authors concluded that these

findings are of concern and raise serious med-

icine management issues. There is a need for

healthcare workers to enquire more about

such issues and aim to provide medicines that

are easier to take.

A move towards concordance 
Making patients aware of the potential conse-

quences of non-compliance is an important

first step, but patient education and empower-

ment programmes may simply increase knowl-

edge of epilepsy without improving compli-

ance.19 The approach should not concentrate

on instruction and direction about medicine

taking, but rather to raise the patients’ sense of

achieving their own specific goal in dealing

with their condition.12 Adherence can be

improved by the following general principles:

1) patient education, 2) improved dosing

schedule, 3) increased patient contacts and 4)

improved  communication.

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

Factors influencing medicine taking in children and young people with epilepsy (Adapted from WHO14)

Type of factor Factors and their influence

Positive Negative

Patients satisfaction with medical care disbelief denial of the diagnosis
not feeling stigmatised by epilepsy refusal to take any medication
feeling that it is important to take the medicine delusional thinking
high levels of stressful life events inconvenience of treatment

lifestyle and health beliefs
influence by relatives
fear of addiction
uncertainty about the need for drugs
anxiety over the complexity of the regimen
feeling stigmatised by the epilepsy

Epilepsy forgetfulness due to impaired memory
previous treatment failures
frequent seizures

Treatment single AED with simple dosing schedule complex regimens
misunderstanding how to take the AED
side-effects

Health professionals/ healthcare system good relationship between patient and physician irregular drug supply
lack of education about AEDs.

Socio-economic parents report less education long distance from treatment centre
language barriers teenager
lower income poverty
recent immigrants local beliefs about the origins of illness

Note: Some factors identified by WHO have been omitted as not relevant in the UK setting
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It is with this in mind that clinical guide-

lines recommend that healthcare profession-

als adopt a concordant consulting style that

enables patients with epilepsy and, where

appropriate, their family/carers, to participate

as partners in decisions about their health

care.20  A two-way process respects the

patients’ experiences, beliefs and wishes, and

enables a mutually agreed decision about

medicine taking. 

This concordant approach may be difficult

to put into practice, but patients are more sat-

isfied and adherent when they are encour-

aged to talk and perceive that professionals lis-

ten to their concerns.21

The choice of AED treatment
NICE recommends that AED treatment should

be individualised according to each patient’s

seizure type, epilepsy syndrome, co-medica-

tion and comorbidity, lifestyle and prefer-

ences,20 and that newer AEDs should only be

used in people with epilepsy who have not

benefited from or are unsuitable for estab-

lished drugs such as sodium valproate and

carbamazepine.20

Poor compliance, drug interactions and

long-term toxicity are all more likely if more

than one AED is prescribed.5 Patients should

therefore be treated with a single AED wherev-

er possible and about 80% of patients can be

controlled by a single drug,20 so combination

therapy should only be considered when

monotherapy has not resulted in freedom

from seizures. If trials of combination therapy

do not achieve worthwhile benefits, treatment

should revert to the regimen that has proved

most acceptable to the individual in terms of

providing the best balance between effective-

ness in reducing seizure frequency and tolera-

bility of side effects.20

Developing concordance with AEDs
Clinical guidelines provide detailed recom-

mendations about the importance of ongoing

counselling, education and support for people

with epilepsy and it is essential to ask about

practical problems that may reduce compli-

ance, including any difficulties in taking the

medicine, side effects or inconvenient AED

dosing.

The aim should be to move towards an easy

to take once daily medication whenever possi-

ble, but many drugs must be taken twice or

three times daily. Sodium valproate is recom-

mended and widely used as first-line for all

types of seizure so, a means of improving con-

cordance with this product should be wel-

comed. 

Development of improved formulations
It had been recognised that valproate therapy

could be limited by gastric intolerance and

this lead to the introduction of an enteric coat-

ed formulation (Epilim) in the 1970’s.

Sustained-release (SR) formulations enable

once or twice-daily dosing and have the addi-

tional advantage of being associated with

fewer side-effects.22 In a comparative study

(randomised cross over of conventional VPA

BID; sustained release BID, once daily morn-

ing, once daily evening sustained release

(study duration 16 months) patient preference

was greatest for once daily evening sustained

release VPA.23

There are, for example, two SR formulations

of sodium valproate: a conventional tablet

(Epilim Chrono) using technology developed

in the early 1990’s and one developed to cur-

rent regulatory guidelines containing many

controlled release minitablets (Episenta). 

Some patients can find it difficult to swal-

low any conventional tablet, but most conven-

tional sodium valproate SR formulations can-

not be crushed because this destroys their pro-

longed-release effect.22 Liquid formulations are

an option, but some young patients do not like

the taste, especially if they are on high doses

and need to take large volumes. However, with

Episenta the capsules or sachets can be

opened and the minitablets sprinkled onto

soft foods or taken with drinks. Each minitablet

is a prolonged delivery unit containing 3mg of

sodium valproate which can reliably ensure

an effective once-a-day treatment to help

enhance acceptability to patients with epilep-

sy. A single evening dose is suitable for most

patients.

The eating habits of many patients may vary

and this can have significant effects on the

bioavailability of some formulations. Altered

levels of sodium valproate can result in either

more adverse reactions or ineffective treat-

ment. In contrast, the minitablets can be taken

either before, during or after meals without

any affect on absorption as they pass through

the pyloris independent of food and do not get

retained in the stomach to cause gastric irrita-

tion.10 This type of innovation can make a pres-

entation that is easy to take and can fit into the

patients lifestyle in order to improve concor-

dance.

A simple dosage to improve effectiveness
Valproate is widely used as a first line

antiepileptic drug in patients with generalised

seizures as well as some with focal seizures

and patients who may take either convention-

al or sustained release preparations on a twice

R E V I E W A RT I C L E
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Figure 1: The change in the frequency of seizures in those patients who had seizures prior to being transferred from conven-
tional valproate to valproate minitablets (Episenta) taken once daily.

Simplification of drug uptake by once daily application using a slow
release formulation supports treatment efficacy
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or three times a day dosage. The launch of a

version of valproate in an advanced drug

delivery system gave us the opportunity of

evaluating if patient outcome could be

improved by switching to the once daily

evening dosage of valproate sustained release

minitablets (Episenta).

We conducted a study on 359 epilepsy

patients (aged 12 to 86) in Germany,24 the aim

of which was to collect data on the use of val-

proate sustained release minitablets

(Episenta) in a once daily evening dosage in

patients newly adjusted to the drug or

switched from other anti-epileptics, under con-

ditions which are close to those in routine clin-

ical practice. The effect on seizure frequency

was of particular interest as well as assessment

of adherence to the medication with this sim-

plified therapeutic regimen.

There are methodical limits of an open trial,

however, the decisive advantage of open

prospective clinical observations is that they

reflect routine clinical practice in patients

with epilepsy. 

Patients were either newly treated with val-

proate sustained release minitablets (N=58),

switched from conventional valproate

(N=124) or from sustained release valproate

taken twice daily (N=138) to the once daily

evening dosing. In 39 patients other antiepilep-

tic drugs were replaced. Patients were entered

at the end of a 7-week observational period

and then observed for a further 7 weeks.

The once daily evening dosage proved to be

effective and well tolerated. It was very well

accepted by patients, as shown by the assess-

ment of the patients themselves and the evalu-

ation of compliance by physicians. It is to be

emphasised that the number of seizures with

the once daily evening dosage of valproate

sustained release minitablets declined on

average from 2.1 to 0.5. The number of seizures

was reduced not only in the group of newly

adjusted patients, but also in those pre-treated

with valproate24 (Figure 1). It is notable that the

number of seizures in more than 90% of

patients who were already being treated with

sustained release valproate was reduced still

further by the switch to the once daily evening

dosage regimen. This is presumably due to bet-

ter compliance.1

The valproate sustained release mini-tablets

which are in capsules and in sachets, offer par-

ticular advantages with regard to their applica-

tion. The capsules with the sustained release

minitablets can be taken whole or after pulling

the capsules apart or opening of the sachets in

loose form, e.g. in a preferred carbonated

drink or sprinkled over soft food such as

yoghurt. An additional advantage of the

minitablets in contrast to monolithic tablets is

that they can be taken independently of meal-

times. 

The once daily evening dosage is an impor-

tant therapeutic option, which together with

the above-mentioned advantages of valproate

sustained release minitablets leads to greater

freedom and improved quality of life for

patients. The incidence of seizures was

reduced which is probably due on the one

hand to a simplification of the treatment regi-

men, on the other to more stable serum con-

centrations. 

The results of this post-marketing surveil-

lance study underline the importance of com-

pliance-promoting therapeutic regimens for

the effective seizure control. A more timely

extended evaluation still is necessary to evalu-

ate the amount and persistence of seizure con-

trol over a longer period. Medications that may

be regarded as “patient friendly” can help

move closer to the goal of concordance.

Conclusion
Non-compliance with AEDs is a major cause

of seizures and healthcare professionals are

tasked with the responsibility of finding ways

to resolve this problem in order to protect

patients with epilepsy from the consequences

of seizure which include stigmatisation, social

exclusion, disability, and increased risk of

death. 

Promoting long-term medicine taking is a

complex task, involving combinations of more

convenient care, information, reminders, self-

monitoring, reinforcement, counselling, family

therapy, psychological therapy, follow-up and

supportive care. Individualised, patient-friendly

treatment is an important first step and once

daily regimens that are easy to swallow have

been shown to improve outcomes, but no

intervention will promote medicine taking in

the absence of a supportive, concordant part-

nership between patients, carers and health-

care workers.  l
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Cerebral palsy (CP) is the commonest

cause of neurological disability in child-

hood and as many as 70% of children

with CP survive into adult life.1 Although the

health and social care provision for these chil-

dren is generally well organised and delivered

by the paediatric services in the UK, there is a

gap in the service provision of care for these

individuals in their adolescent stage of develop-

ment. This, and the need for the continuity of

care, as well as the importance of the smooth

transition from paediatric to adult services is

now widely acknowledged.2-4

Transfer from the care of the paediatric to the

adult services is a major life event for young

people with CP because of their unique and

specific health, psychological, vocational and

social needs. It requires close cooperation from

the paediatric and adult medical teams in order

to be seamless and successful. 

This article aims to provide recommenda-

tions of best practice for achieving the transi-

tion of adolescents with CP from paediatric to

adult care. The recommendations are based on

published evidence and, where this is not avail-

able, on the clinical experiences of a panel of

assembled experts (see appendix).

The policy context for transition from 
paediatric to adult services
The report ‘Improving the life chances of dis-

abled people’5 aims to promote planning and

delivery of responsive, person-centred services,

taking into account the needs and choices of

individuals. It describes three key factors that

are required for the effective support of young

disabled people. These are:

. Planning for transition that focuses on the

needs of the individual emphasising the role

of the family and the need for it to be sup-

ported in a way that empowers disabled

young people and their parents.

. Continuous service provision. It recom-

mends that the children and adult services

should overlap to improve continuity of

care.

. Access to more transparent and appropriate

opportunities and choices.

Definition of transition
Transition, as defined by Blum et al.6 is ‘the pur-

poseful, planned movement of adolescents and

young adults with chronic physical and mental

conditions from child-centred to adult-orientat-

ed heath care systems.’  It is a process, not an

event, and requires careful planning and timing.

Patient management in the paediatric and

adult services differ greatly in their approach as

to the issues of growth, development and

involvement of the family.  Consequently,  a sim-

ple transfer to adult clinicians or allowing

young people to ‘drop out’ of medical care is

not acceptable and should be prevented.

Timing of transition
There is no ‘right time’ for transition and a flexi-

ble approach is crucial.  Generally, the timing of

transition should depend on the developmental

readiness of the young adult as well as the capa-

bilities of the adult providers.6 It has been sug-

gested7 that transition should not occur until

young adults have completed the developmen-

tal tasks of adolescence and have acquired the

necessary skills and education to manage their

condition largely independently of their par-

ents.

Transfer of care from the paediatric to the
adult service
The Panel (see Appendix) recommends that the

transfer of care should be flexible and gradual

and,  ideally,  coordinated by a community pae-

diatrician.  The process of transfer is best

achieved through a joint transition clinic with

members of both the adult and paediatric team

which would see the young adult for up to two
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to three visits depending on their needs.

Adequate and appropriate information on

relevant health and social care and access to

services should be provided to support

young adults through the transition.

Summary of recommendations
The Panel felt that the following require-

ments (see Table) are necessary for a seam-

less transfer of care for the young adult.  l

R E H A B I L I TAT I O N A RT I C L E

Service provision Minimum requirement Ideal situation

Staff

Training for the paediatric and adult medical teams in the management, care and transition  
✔

of young people with cerebral palsy

Training of staff in disability diversity and communication skills ✔

A ‘key’ person to be nominated e.g nurse, rehabilitation specialist, community paediatrician, to 
✔coordinate the transition from the paediatric to the adult service and be the intermediary for 

all medical and social needs

Specialist ‘key’ transition nurse or therapist in  neurorehabilitation as part of both the 
✔

paediatric and adult service

Access to psychological support services – in paediatric liaison or community mental health ✔

Services

Available information for young people with cerebral palsy, parents/carers regarding  
✔

transition process

Good general information about treatment centres, available support services and resources ✔

Dedicated out-patient room for young adults during clinic – ✔

Young adult community services/out-patient services with resources tailored to their needs ✔ –

A national survey on the prevalence of cerebral palsy is required to enable better
✔planning of services

Joint workings

Integration and access to the key ancillary services e.g. social and therapy services and a ✔
further education advisor

Joint paediatric and adult CP transition clinics ✔

Paediatric and adult neurorehabilitation services should be on the same hospital site ✔

Management of the young adult with CP should be based in the community.  Services should 
✔

be accessible in terms of location, access and service approach

Review of all equipment being used by the young person with CP prior to transfer to adult 
✔service, with a clear line of communication for future provision, repair and review
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Seven hundred thousand people who have

dementia in this country are not heard. I’m

fortunate; I can be heard. Regrettably, it’s

amazing how people listen if you stand up in pub-

lic and give away $1million. This report goes some

way to redressing that situation and allows others

to tell you all about dementia. I regarded finding I

had a form of Alzheimer’s as an insult and I decid-

ed to do my best to marshal any kind of forces

that I could against this wretched disease. 

I have posterior cortical atrophy or PCA. They

say, rather ingenuously, that if you have

Alzheimer’s it’s the best form of Alzheimer’s to

have. This is a moot point, but what it does do,

while gradually robbing you of memory, visual

acuity and other things you didn’t know you had

until you miss them, is leave you more or less as

fluent and coherent as you have always been. 

I spoke to a fellow sufferer recently (or as I pre-

fer to say ‘a person who is thoroughly annoyed

with the fact they have dementia’) who talked in

the tones of a university lecturer and in every

respect was quite capable of taking part in an ani-

mated conversation. Nevertheless, he could not

see the teacup in front of him. His eyes knew that

the cup was there; his brain was not passing

along the information. This disease slips you away

a little bit at a time and lets you watch it happen.

When I look back now, I suspect there may be

some truth in the speculation that dementia (of

which Alzheimer’s is the most common form)

may be present in the body for quite some time

before it is capable of diagnosis. For me, things

came to a head in the late summer of 2007. My

typing had been getting progressively worse and

my spelling had become erratic. I grew to recog-

nise what I came to call Clapham Junction days

when the demands of the office just grew too

much to deal with. I was initially diagnosed not

with Alzheimer’s but with an ischaemic change,

a simple loss of brain cells due to normal ageing.

That satisfied me until the next Clapham

Junction day. I went back to my GP and said that

I knew there was something more going on. 

Fortunately, she knew well enough not to both-

er with the frankly pathetic MMSE test and sent

me to Addenbrookes Hospital, Cambridge when,

after examination of my MRI scan and an after-

noon of complex testing, I was diagnosed with

PCA – an uncommon variant which had escaped

the eagle eyes of the original diagnostician.

When Milton’s Satan stood in the pit of hell and

raged at heaven, he was merely a trifle miffed

compared to how I felt on that day. I felt totally

alone with the world receding away from me in

every direction and you could have used my

anger to weld steel. Only my family and the fact I

had fans in the medical profession, who were

able to give me useful advice got me through that

moment. I feel very sorry for, and angry on behalf

of, the people who don’t have the easy ride I had.

It is astonishing how long it takes some people to

get diagnosed (they write to me). I cannot help

but wonder if this is because doctors are some-

times reluctant to give the patient the stigma of

dementia since there is no cure. 

I was extremely fortunate in my GP.  I think she

was amazed to find that of the two specialists in

my area, one had no experience of PCA and

therefore did not feel he could not help me and

the other would only take on patients over 65 – I

was clearly too young to have Alzheimer’s. I

remember on that day of rage thinking that if I’d

been diagnosed with cancer of any kind, at least

there would have opened in front of me a trod-

den path. There would have been specialists,

examinations, there would be in short, some

machinery in place. I was not in the mood for a

response that said, more or less, ‘go away and

come back in six years’. 

My wife said ‘thank goodness it isn’t a brain

tumour’ but all I could think then was ‘I know

three people who have got better after having a

brain tumour. I haven’t heard of anyone who’s got

better from Alzheimer’s.’ 

It was my typing and spelling that convinced

me that the diagnosis was right. They had gone

haywire. Other problems I put down to my loom-

ing 60th birthday. I thought no one else had

noticed the fumbling with seat belts and the sev-

eral attempts to get clothing on properly, but my

wife and PA were worrying. 

We still have the occasional Clapham Junction

days, now understood and dealt with. I have writ-

ten 47 novels in the past 25 years, but now I have to

check even quite simple words – they just blank

on me, at random. I would not dare to write this

without the once despised checker, and you would

have your work cut out to read it, believe me. 

On the other hand – and this is very typical of

PCA – when the kind lady who periodically

checks me out asks me to name as many animals

as I can, I started with the rock hyrax, the nearest

living relative to the elephant, and thylacine – the

probably extinct Tasmanian marsupial wolf.

That’s the gift or the curse of our little variant. We

have extreme problems handling the physical

world but we can come pretty close to talking

our way out of it so you don’t notice. We might

have our shirts done up wrong, but might be able

to convince you it’s the new style. 

I felt that all I had was a voice, and I should

make it heard. It never occurred to me not to use

it. I went on the net and told, well, everyone. I

wish I could say it was an act of bravery. It wasn’t

and I find that suggestion very nearly obscene.

Living with Dementia

P E R S O N A L E X P E R I E N C E S

Terry Pratchett, OBE
Terry Pratchett is one of the most
popular authors writing today and
is the acclaimed creator of the
bestselling Discworld series. The
first Discworld novel, The Colour
of Magic, was published in 1985
and there are now 36 books in
the series. The first Discworld
novel for children, The Amazing
Maurice and his Educated
Rodents, was published in 2001
and was awarded the 2001
Carnegie Medal. 

Long regarded as a significant
satirist, Pratchett has won numer-
ous literary awards, was appoint-
ed OBE in 1998 and has received
four honorary doctorates.

Terry Pratchett 
featured in New Year
Honours
Author Terry Pratchett was
awarded a knighthood for
services to literature in the
New Year Honours list. The
best-selling fantasy writer has
sold almost 60 million books
worldwide.  

Neil Hunt, Chief Executive of
Alzheimer’s Society, says, 
“I would like to congratulate
Terry on this fantastic and
well-deserved achievement.
Terry is not only a successful
author and well-loved public
figure; he is also playing a key
role in fighting the 
misunderstanding and stigma
surrounding dementia.”
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How brave is it to say that you have a disease

that does not hint of a dissolute youth, riotous

living or even terrible eating habits? Anyone

can contract dementia; and every day and

with a growing momentum, anybody does. 

It occurred to me that at one point it was

like I had two diseases – one was Alzheimer’s

and the other was knowing I had Alzheimer’s.

There were times when I thought I’d have

been much happier not knowing, just accept-

ing that I’d lost brain cells and one day they’d

probably grow back or whatever. It is better to

know, though, and better for it to be known,

because it has got people talking, which I

rather think was what I had in mind. The

$1million I pledged to the Alzheimer’s

Research Trust was just to make them talk a

bit louder for a while. 

It is a strange life, when you ‘come out’ peo-

ple get embarrassed, lower their voices, get

lost for words. Journalists, on the other hand –

I appreciate that other people living with the

disease don’t get so much of this – find it hard

to talk to me about anything else, and it dom-

inates every interview: Yes, I said I had PCA ten

months ago, yes, I still have it, yes, I wish I did-

n’t, no, there is no cure. I can’t really object to

all this, but it strange that a disease that

attracts so much attention, awe, fear and

superstition is so under-funded in treatment

and research.

We don’t know what causes it, and as far as

we know the only way to be sure of not devel-

oping it is to die young. Regular exercise and

sensible eating habits are a good idea but they

don’t come with any guarantees. There is no

cure. So we hope – more hope than would fit

in Pandora’s box, where it was the last thing. 

We hope very carefully, that a half-way cure

will arrive. Researchers are talking about the

possibility of a whole palette of treatments or

regimes to help those people with dementia

to live active and satisfying lives with the dis-

ease kept in reasonably permanent check in

very much the same way as treatments now

exist for HIV. Not so much a cure therefore as

– we hope – a permanent reprieve. We hope it

will come quickly, and be affordable.

In the meantime we hope for Aricept, which

is not a cure but acts as a line of sandbags

against the rising tide of unknowing. However,

it is available free only to those in the moder-

ate stages of the disease: others must pay

£1,000 a year, which I do. Eligibility is deter-

mined by the MMSE test, and it would be so

easy for a patient in the mild stage to cheat

their score into the free zone that I take my hat

off to those too proud or responsible to do so.

I cough up. NICE says the change it makes at

my stage is minimal, but we don’t think so in

our house, where those little changes make

the difference between a dull day and a fine

day.  The disease is, after all about small

changes, and it may be that individuals may

indeed be individual. 

And that is nearly it for hope at the moment.

When my father was in his terminal year, I dis-

cussed death with him. I recall very clearly his

relief that the cancer that was taking him was

at least allowing him ‘all his marbles’.

Dementia in its varied forms is not like can-

cer. Dad saw the cancer in his pancreas as an

invader. But Alzheimer’s is me, unwinding, los-

ing trust in myself, a butt of my own jokes and

on bad days capable of playing hunt the slip-

per by myself and losing.  You can’t battle it,

you can’t be a plucky ‘survivor’. It just steals

you from yourself. 

And I’m 60;  that’s supposed to be the new

40. The baby boomers are getting older, and

will stay older for longer – will expect to stay

younger for longer.  And they will run right

into the dementia firing range. How will a

society cope? Especially a society that can’t

so readily rely on those stable family relation-

ships that traditionally provided the back-

bone of care in previous generations? 

What is needed is will and determination.

The first step is to talk openly about dementia

because it’s a fact, well enshrined in folklore,

that if we are to kill the demon then first we

have to say its name. Once we have recog-

nised the demon, without secrecy or shame,

we can find its weaknesses. Regrettably, one of

the best swords for killing demons like this is

made of gold – lots and lots of gold. These

days we call it funding. 

I believe that the D-day battle on

Alzheimer’s will be engaged quite shortly and

a lot of things I’ve heard from experts in the

field, not always formally, strengthen that

belief. It is a physical disease, not some mystic

curse; therefore it will fall to a physical cure.

There’s time to kill the demon before it grows. 

I want to thank the Alzheimer’s Society for

publishing this report and bringing closer the

day when the funding we need is made avail-

able. This report is part of the Society’s Living

With Dementia programme, which I’m

pleased to see has the support of Comic

Relief. A member of the Society once said at a

conference: ‘I am not dying of dementia – I

am living with dementia’.  And so the pro-

gramme was born; to help those with demen-

tia tell it like it is to the rest of the world and

help influence for the better the lives of all of

us with this ‘embuggerance’.  l

P E R S O N A L E X P E R I E N C E S
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INNOVATION IN EMG SYSTEMS 

PEAKED IN THE 90’S.
IT’S TIME FOR AN ADVANCE

Terry Prachett's comments came at the
launch of Dementia - Out of the
Shadows, a new report into the impact
stigma has on the lives of people with
dementia. 

The report and videos featuring four 
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Epidemiological data suggests that glioma

incidence in adults is on the increase.1 Why

gliomas occur at all in the brain is still an

interesting question - after all the brain is relative-

ly protected from the environment by the blood

brain barrier and is thought to have a very low

proliferative potential compared with other

organs. Recent advances in our understanding of

gliomas revolve around the cancer stem cell the-

ory and the cytogenetic and epigenetic control of

these tumours. This article briefly outlines the

general pathology of gliomas and decribes these

recent advances in the glioma field.

General pathology of gliomas 
Primary CNS tumours are most often composed

of cells that resemble glial cells, and are hence

called gliomas. For example, tumours of various

grades with cells resembling astrocytes, termed

astrocytomas, are the most common glioma (See

Figure 1 for examples of different grades of astro-

cytoma). The least aggressive of these tumours

(grade I) are pilocytic astrocytomas with elongat-

ed processes and few mitotic figures, classically

occuring in children. Grade II astrocytomas often

present in young adults with an average survival

of five years after diagnosis and histologically

comprise cells with bland nuclei and fibrillary

processes. By contrast anaplastic astrocytomas

(grade III) show obvious cellular atypia and

mitotic activity and have a worse clinical progno-

sis. The most aggressive astrocytoma grade IV

glioblastoma, is seen mainly in elderly adults and

has a survival often measured in months. The other

major categories of glioma include oligoden-

drogliomas and ependymomas, which display his-

tological similarities to their putative glial origin.2

Cancer stem cell theory
The cancer stem cell was originally described in

the field of haematological malignancies in acute

myeloid leukaemia3 and has now been described

in many solid tumours, including gliomas.4,5,6 By

definition, cancer stem cells are a population of

cells within a tumour that can divide infinitely

and have the capacity to differentiate and there-

fore show similarities to ‘normal’ stem cells out-

with the cancer field.  These cancer stem cells are

of great interest because they may represent the

population of cells within a tumour that are resist-

Recent Advances in Glial
Tumours

Dr Kathreena Kurian
qualified at Guy's and St Thomas'
Hospitals, trained in neuropathol-
ogy in Edinburgh and Cambridge
and is currently working as a con-
sultant at Addenbrooke's Hospital
Cambridge, with part-time
research at the Wellcome Trust
Centre for Stem Cell Research,
Cambridge. Her main research
interest is in neurooncology with
a special interest in glioma stem
cell lines.

Correspondence to:
KM Kurian,
Wellcome Trust Centre for Stem
Cell Research, 
Tennis Court Road, 
Cambridge CB2 1QR
Addenbrooke’s Hospital, 
Hills Road, 
Cambridge CB2 0QQ, UK

N E U R O PAT H O L O GY A RT I C L E

Figure 1: Astrocytic tumours stained with H&E.
A. (x20) Grade I Pilocytic astrocytoma showing elongated piloid cells and corkscrew eosinophilic Rosenthal fibres (arrow), B.  (x 40)
Grade II Diffuse astrocytoma showing bland nuclei with fibrillary processes. C. (x 40) Grade III Anaplastic astrocytoma with increasing
pleomorphism and mitotic activity. D. (x10) Grade IV Glioblastoma with pseudopalisading of tumour cells around areas of necrosis.
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ant to therapy and responsible for tumour relapse. Whether cancer stem

cells actually develop from pre-existing human neural stem cells or rep-

resent cells which have reacquired a stem-like state as a by-product of

tumourigenesis or in vitro culture conditions remains controversial.4,5,6

Normal human neural stem cells are thought to reside within the brain

mostly in the subventricular zone lining the lateral ventricles and dentate

gyrus of the hippocampus (see Figure 2).7,8 These stem cells persist

throughout adulthood into old age and may divide symmetrically for

self-renewal and asymmetrically to produce neurons, astrocytes and

oligodendrocytes.   Direct isolation of human neural stem cells from the

human foetal brain using the cell surface marker CD133 by flow cytom-

etry has been reported to produce human foetal brain cells that differen-

tiate, persist and incorporate into the brain.7 The precise function of

CD133, also known as prominin, remains unclear, however it was original-

ly shown to be a haemopoetic stem cell marker.9 More recently the Dirks

group and others have used CD133 to isolate a population of brain

tumour stem cells within glioblastoma.10-14 Original papers suggested that

CD133-positive stem-like cells were the only population of cells within

the glioblastoma that were capable of producing tumours when trans-

planted into the brains of immunodeficient mice.13 More recent studies

suggest that this may not always be the case.14

The question whether there is a universal glioma cancer stem cell, or

whether different subtypes of glioma contain different stem cells remains

unanswered. Work by Gilbertson’s group suggests that the stem cell may

vary according to the nature of the original tumour. He has shown that

subtypes of a different type of glial tumour (ependymoma) may derive

from radial glia at different locations at different stages of development

in the nervous system. It is possible that radial glia may represent the

stem cell of ependymomas. These cells express CD133, RC2 and nestin,

which are present on radial glia and human neural stem cells.15

It seems that glioma stem cells are dependent on their microenviron-

ment in order to maintain stem cell properties. There is evidence to sug-

gest that endothelial cells interact and secrete factors in vitro that main-

tain cells in a stem-like state.16 Increasing the number of endothelial cells

expands the population of self-renewing cells and their tumourigenic

properties. It is therefore possible that stem-like-cells survive within a vas-

cular niche.

Recent exciting work has shown that in vitro it is possible to make cer-

tain types of glioma initiating stem cells differentiate into neuronal type

cells using manipulation of the Bone Morphogenetic Protein (BMP)

pathway, which is involved in differentiation of human embryonic stem

cells to human neural stem cells.17 This study demonstrates a major dif-

ferentiation block in a subset of glioblastoma caused by the Polycomb

repressor complex (PRC)-mediated epigenetic silencing of the BMPR1B

promoter, analogous to early embryonic neural stem cells. Although this

is a radical departure from traditional therapy using surgery, chemo- and

radiotherapy, the ability to control glioma cells by forcing them to under-

go a differentiation programme represents a major conceptual advance

in the field.

Cytogenetics and epigenetics of glioma
The most recent major advance in our understanding of glioblastoma

has been achieved by the Cancer Genome Atlas (TCGA) pilot project.

This aims to assess the value of large-scale multidimensional analysis

of molecular characteristics in human cancer and to provide data rap-

idly to the research community. They recently reported the interim

integrative analysis of DNA copy number, gene expression and DNA

methylation aberrations in 206 glioblastomas.18 They studied alter-

ations in the RTK/RAS/PIK pathway, and p53 and RB signalling path-

ways, involved in the control of cell cycle and apoptosis in the major-

ity of glioblastomas. RTK/Ras/PIK signalling was altered in 88%, p53 sig-

nalling altered in 87% and RB signalling altered in 78% of cases. This

study appears to blow apart the conventional dogma that primary and

secondary gliomas derive by different restricted genetic pathways. It

implicates different players in glioblastoma pathogenesis including

ERBB2, NF1 and PIK3R1, which are different components of growth

factor and cell cycle control pathways (See Table 1).  This study also

examined the methylation status of MGMT, a repair protein that specif-

ically removes promutagenic alkyl groups from DNA. This has been

implicated in drug resistance since it reduces the cytotoxicity of alky-

lating agents such as temozolomide - an alkylating agent used to treat

glioblastoma. Patients with newly diagnosed glioblastomas with MGMT

methylation respond well to temozolomide. The alkylated DNA results

in cycles of futile mismatch repair, leading to cell death. The study

showed that treated glioblastomas were under a strong selective pres-

sure to lose mismatch repair function predicting that such patients

would eventually develop treatment resistance. The authors suggest

that combining alkylating agents with an agent designed to target mis-

match-repair-deficient cells as a first-line therapy may minimise the

emergence of drug resistance.18

There has been recent progress in gliomas traditionally thought to lack

karyotypic abnormalities. Such genetic abnormalities may be key events

in the development of these tumours. In particular a tandem repeat has

been identified in most pilocytic astrocytomas which produces a novel

N E U R O PAT H O L O GY A RT I C L E

...the ability to control glioma cells by forcing them to undergo a 
differentiation programme represents a major conceptual 
advance in the field

Figure 2: Putative adult neural stem cell niches: Subventricular Zone (red arrow) in the walls
of the lateral ventricle and Dentate Fascia Subgranular Zone (blue arrow) of the
Hippocampus. While cancer stem cells show in vitro similarities to neural stem cells, the cell
of origin or tumour-initiating cell in adult gliomas remains unclear.
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oncogenic BRAF fusion gene, involved in

growth factor stimulated tyrosine kinase path-

ways which transforms fibroblasts in vitro.19 A

different type of glioma (subependymoma)

also carries cytogenetic abnormalities in a

proportion of cases.20 As the sensitivity of these

techniques increases and we head inexorably

to whole genome sequencing of tumours, the

number of abnormalities identified will fur-

ther increase.

Conclusions 
The cancer stem cell theory predicts that not

all tumour cells are equal.  We may have the

ability to control glioma cells by forcing them

to differentiate. This represents a major con-

ceptual advance in the field, but it is still con-

troversial. Major new insights into the genetics

and epigenetics of gliomas will hopefully

direct a new era of patient-specific combined

molecular therapies. l
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Table 1: Glossary showing a selection of putative candidates and pathways involved in gliomagenesis

Candidate Molecule Function of Pathway

CD133 (prominin 1/PROM1 ) Transmembrane molecule, function still unclear, expressed on haemopoetic neural stem cells. First used to 
isolate brain tumour stem cells from glioblastoma. Found in a range of tumour types.

RC2 Marker of radial glia (the progenitor of glial and neuronal lineages).
Expressed on the putative ependymoma stem cell.

Nestin Intermediate filament expressed in developing CNS, PNS and myogenesis. Upregulated in some pathological 
states, a putative marker of ependymoma stem cells and expressed in glioblastoma and other tumour types.

BMP (Bone Morphogenetic Protein) Member of the Transforming Growth Factor Beta family of secreted ligands.
Originally described in bone formation, but has pleotropic effects on the developing nervous system. BMPs have 
differing effects on glioma stem cells including promoting differentiation in certain tumour lines.

RTK/Ras/PIK Receptor tyrosine kinases (RTK)s are cell surface receptors for many polypeptide growth factors, cytokines and 
hormones eg Epidermal Growth Factor (EGF) and Fibroblast Growth Factor (FGF). Receptor tyrosine kinases are 
key regulators of normal cellular processes and have a critical role in the development and progression of many 
types of cancer via Ras, PIK and other modulators.

p53 (‘guardian of the genome’) The transcription factor encoded by the TP53 gene. p53 regulates the cell cycle and 
thus functions as a tumour suppressor that is involved in preventing  many cancers  including gliomas.

RB Retinoblastoma protein is involved in cell cycle control and is a well known tumour suppressor gene involved in 
the formation of certain gliomas.

Erbb2 Member of Epidermal Growth Factor Receptor Tyrosine Kinase family (see above Receptor Tyrosine Kinases).

NF1 (neurofibromin), an intracellular cell signal molecule. A negative regulator of the Ras oncogene and implicated in 
tumourigenesis outwith the neurofibromatosis type 1 syndrome, including in glioblastomas.

PIK Phosphoinositide kinases- family of related enzymes that phosphorylate phosphoinositide lipids generating lipid 
second messengers involved in cell growth, differentiation, survival, proliferation and migration.

MGMT Repair protein that specifically removes promutagenic alkyl groups in DNA. Implicated in drug resistance since it 
reduces the cytotoxity of alkylating agents. 

Ras, BRAF Part of a signal transduction pathway that regulates cell growth, elevated in approximately 30% of human 
cancers. RAS is mutated in approximately 15% of human cancers. 

RAF There are three RAF proteins, A-RAF, B-RAF and C-RAF. Many different types of B-RAF mutations have been found 
in human cancers. Activating mutations stimulate proliferation of cells and protect them from apoptosis. B-RAF 
has recently been implicated in the formation of pilocytic astrocytomas.
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Previous articles in this series1-4 have focused

on literary descriptions of headache. As in

clinical practice, it is now finally time for

headache description (relatively easy) to give

way to headache treatment (very difficult),

specifically literary accounts of therapy for

headache.  The magnitude of the problem before

us is perhaps no better illustrated than by the fact

that many great and able individuals have suf-

fered from headache without having specific

solutions to their problem. Among famous

migraineurs one may note characters as diverse

as John Hughlings Jackson (the “father of English

neurology”)5 and, possibly, Harry Potter.6

Some possible therapies have been mentioned

in previous articles: leeches and dental extrac-

tions in Jane Austen’s Sanditon,1 eye glasses in LM

Montgomery’s Anne of Green Gables,1 a kiss in

Robert Herrick’s poem The Head-ake,2 praying to

saints or fasting,3 and using a leaf and charm by

Socrates in Plato’s Charmides.4 (The use of the

guillotine, reported by Dickens as an effective

headache cure,3 may be discounted because of

the invariably unfavourable adverse effect pro-

file.)  A further possible example of charms may

be the glass balls sold for headaches by

Melquiades and his tribe of gypsies to the vil-

lagers of Macondo in One hundred years of soli-

tude by Gabriel Garcia Marquez.  Four genera-

tions later in the same village, the adolescent

Meme drinks cane liquor with her girl friends,

then wakes at midnight with “her head splitting

with pain and drowning in vomited gall”:

migraine?  Her mother, Fernanda, gives her a vial

of castor oil (a purgative), puts compresses on

her stomach and ice cubes on her head.7

Progress!

Other plant products have been recorded as

therapeutic for headache. The herb skullcap,

which was thought to bear an affinity to the

shape of a skull, was once used as a cure for

headache,8 evidently an example of the theory of

signatures.  Tobacco was apparently a treatment

for migraine, amongst other ailments, in

Shakespeare’s London.9 Not all plants however

are beneficial: OED lists “head-ache” as a rustic

name used in the nineteenth century for the wild

poppy Papaver Rhoeas, since “any one by

smelling it for a very short time may convince

himself of the propriety of the name”.  In What

Katy Did (1872), camphor is suggested for Katy’s

friend Imogen when she has a headache, and

likewise for Aunt Izzie, but the latter turns out to

have typhoid fever from which she succumbs.

Thomas Mann’s novel Doctor Faustus (1947)

has been noted to contain accounts of several

neurological disorders, including neurosyphilis,

meningitis, and stroke, as well as migraine.10,11 For

the latter, the landlady Frau Schweigstill suggests

that the victim, Adrian Leverkühn, take “real

strong tea, made real sour with lots of lemon”.  (It

is not clear whether Mann himself suffered

headaches: his autobiographically inspired work

Tonio Kroger published in his late twenties

[1903] contains no reference.) The efficacy of

this (folkloric?) remedy is not recorded, but in

Jane Austen’s Mansfield Park (1814) Fanny Price’s

headache, one of several instances in which this

author mentions headache,12 improves after

drinking tea prepared by her sister Susan, though

it may be the “well-timed kindness” rather than

caffeine which induces this effect.  The efficacy of

strong tea in migraine has been emphasized by

some authors,13 whilst others insist on the with-

drawal of all tea, as a source of caffeine, itself an

analgesic, particularly in chronic migraine.  Might

the presence or absence of milk be the cause of

such diametrically opposed medical advice?  “It

is a bad thing to give milk to persons having

headache” according to Hippocrates (Aphorisms,

64), but equally he advises elsewhere that “absti-

nence is bad in headache” (Regimen in acute dis-

ease, 8).

Abstinence from what, we wonder?  Could the

father of medicine have meant sex, perhaps?  No

less an authority than John F Kennedy (1917-

1963) is said to have stated, in conversation with

Harold Macmillan in Bermuda in 1961, that “If I

don’t have a woman for three days, I get terrible

headaches” (http://en.wikiquote.org/wiki/John_

F_Kennedy, accessed 02/09/08).  If this were an

efficacious form of prophylaxis, one can imagine

that many headache patients might be enthusias-

tic about giving it a try, although of course

headache itself may be a consequence (primary

headache associated with sexual activity).  What

about drugs and alcohol?  The nineteenth centu-

ry clergyman Francis Kilvert who suffered from

headache and face ache which may have been

cluster headache3,14 reported in his diary trying

“laudanum and port wine, but nothing did any

good”, although on a later occasion he found that

“After dinner and four glasses of port I felt better”.

Returning to the theme of headache treatment

recommended by doctors, rather than laymen,

one might consider the case of Roald Dahl.

Recovering in Alexandria after a war-time plane

crash (he was at that time a fighter pilot in the

Neurological literature:
Headache (Part 5)

Dr Andrew Larner
is the editor of our Book Review
Section. He is a Consultant
Neurologist at the Walton Centre
for Neurology and Neurosurgery
in Liverpool, with a particular
interest in dementia and cognitive
disorders. He is also an Honorary
Apothecaries' Lecturer in the
History of Medicine at the
University of Liverpool.

Correspondence to:
Dr Andrew Larner, 
Walton Centre for Neurology 
and Neurosurgery, 
Lower Lane, Fazakerley, 
Liverpool, L9 7LJ, UK. 
E. a.larner@thewaltoncentre.nhs.uk

N E U R O L O GY A N D L I T E R AT U R E



28 > ACNR > VOLUME 8 NUMBER 6 > JANUARY/FEBRUARY 2009

RAF) which caused head injuries, Dahl had “such terrific headaches” that

he had to lie flat for seven days in darkness doing nothing, followed by a

new treatment regime: “… they are going to give me intravenal [sic] saline

and pituatory [sic] injections & make me drink gallons of water – its

another stunt to get rid of the headaches.”  Might he have had low pres-

sure headache?  The efficacy of this measure is not recorded, but Dahl did

return to active service, only to be invalided out later because of “blinding

headaches … when I was flying … doing very steep turns and making

sudden changes of direction.”15

William Heberden (1710-1801) was one of the most noted physicians

of his day, remembered not only for Heberden’s nodes but also for one of

the first clear descriptions of angina, although he was not aware of its car-

diac origin, a discovery ascribed to Edward Jenner.  Heberden’s approach

to headache may be surmised from the correspondence of one of his

notable patients, the potter Josiah Wedgwood (1730-1795).  Between 1788

and 1790 Wedgwood told correspondents of his “nervous or rheumatic

headache” which one physician had ascribed to gout.  In 1788, Heberden

prescribed for him a “blister”, which apparently proved partially success-

ful, and advised a holiday.16

The risks of medication in the genesis of headache are, perhaps unwit-

tingly, alluded to by Anthony Horowitz,17 who says of an accident-prone

character in The blurred man that “He bought headache pills that actual-

ly gave you a headache …”.   The possibility of medication (aspirin) over-

use headache in a patient labelled, implausibly to my diagnostic eye, as

having “vascular dementia” in Ian McEwan’s Atonement has been previ-

ously noted.2 l
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E. meetings@worldeventsforum.com

The Society for Research in Rehabilitation
Winter 2009 Meeting
3 February, 2009; Derby, UK
E. patricia.dziunka@srr.org

The British Neuropsychiatry Association Annual
General Meeting
5-6 February, 2009; London,UK
E. admin@bnpa.org.uk jashmenall@yahoo.com
W. www.bnpa.org.uk

The President's Prize, Clinical presentations 
5 February, 2009;  Royal Society of Medicine,
London, UK 
E. cns@rsm.ac.uk www.rsm.ac.uk/cns

Dopamine Transporter Imaging in Neurological
Practice – Glasgow
5 February, 2009; Glasgow, UK
T. 001 414 276 2145
E. cbreckenridge@movementdisorders.org.uk

Kinetic Control: Movement dysfunction for the
neurological patient (Part b) 
5-7 February, 2009; Derby, UK
NCORE
T. 01332 254679
W. www.ncore.org.uk

37th Annual INS Meeting
11-14 February, 2009; Atlanta, Georgia, USA
International Neuropsychological Society 
T. + (614) 263-4200 
F. + (614) 263-4366 
E. ins@osu.edu

Vagal Nerve Stimulation: from both sides of the
border
13th February, 2009; Glasgow, UK 
Nicole Wright, Epilepsy Scotland, 
T. 0141 419 1709

Sport, Rehabilitation And Brain Injury 2009
Conference
19 February, 2009; Ormskirk, UK
T. 01695 650 738
E. sportsinjury2009@edgehill.ac.uk

Splinting for the Neurologically Impaired Hand
24 February, 2009; Derby, UK
NCORE
T. 01332 254679
W. www.ncore.org.uk

Advancing Years: Current research in cognitive
aging & dementia - a multi-disciplinary
approach
25 February, 2009; Edinburgh, UK
T. 0131 537 3075, 
E. alison.green@ed.ac.uk
E. beverly.roberts@ed.ac.uk

11th National Dementias Conference
26-27 February, 2009; London, UK
E. annehaylock@markallengroup.com

Epilepsy in childhood and adolescence
26 February, 2009; Edinburgh, UK
E. Joyce.Achampong@rsm.ac.uk
T. 020 7290 2980

RCN Rehabilitation and Intermediate Care
Nursing Forum Conference
27-28 February, 2009; London, UK
E. Mirka.Ferdosian@rcn.org.uk 
T. 020 7647 3583

Trans-cultural rehabilitation: an inter-profes-
sional conference exploring culture and diversi-
ty in rehabilitation
27-28 February, 2009; London, UK
E. rehabilitation@rcn.org.uk
W. www.rcn.org.uk/events

MARCH

After meningitis – Living with the impact of
meningitis and meningococcal septicaemia
4 March, 2009; London, UK.
E. janeb@meningitis-trust.org 
W. www.meningitis-trust.org

Multiple sclerosis: origins, pathogenesis and
treatment
5 March, 2009; London, UK
T. 020 7290 2984/3941
E. cns@rsm.ac.uk 

British & Irish Neurologists' Movement
Disorders Meeting
5-6 March, 2009; London, UK
E. ltaib@ion.ucl.ac.uk

Interventions in Neurodisability - what works?
6 March, 2009, 2009; Derby,UK
Ms Kelly Robinson
T. 020 7092 6083
E. kelly.robinson@rcpch.ac.uk

1st UAE International Meeting on Diagnosis and
Treatment of the Neurogenic Bladder in
Children and Adolescents
7-8 March, 2009; Abu Dhabi, UAE
E. mpatricolo@skmc.gov.ae

Restauracion Neurologica – 3rd International
Conference
9-13 March, 2009; Havana, Cuba
E. rn2009@neuro.ciren.cu,
Professor Jorge Bergado
E. Jorge.bergado@infomed.sld.cu 
W. www.ciren.cu

Fundamentals of Neuroradiology Sheffield
Course
11-13 March, 2009; Sheffield, UK
T. 0114 2712957
E. Linda.Milnes@sth.nhs.uk

9th International Conference on Alzheimer`s
and Parkinson`s Diseases - ADPD 2009
11-15 March, 2009; Prague, Czech Republic
Natalie Shabi
T. 41 229 080 488 
E. adpd@kenes.com

5th World Congress World Institute of Pain
13-16 March, 2009; New York, USA
Natalie Shabi
T. 41 229 080 488 
E. wip@kenes.com

4th Fred J. Epstein International Symposium on
New Horizons in Pediatric Neurology,
Neurosurgery and Neurofibromatosis
15-19 March, 2009; Eilat, Israel
Hannah Baum
T. 972 3 517 5150 
E. newhorizons@targetconf.com

Taking Leisure Seriously
16 March, 2009, London, UK 
E. lgriffiths@rhn.org.uk
W. www.rhn.org.uk/institute/doc.asp?catid
=1477&docid=3278

3rd Meeting of the Parkinson’s Disease Non-
Motor Group
21 March, 2009; London, UK
E. yogini.naidu@uhl.nhs.uk

The Upper Limb: ACPIN National Conference
The Association Of Chartered Physiotherapists
Interested In Neurology
21 March, 2009; Northampton, UK
E. Anne.rodger@hotmail.co.uk

British Neuropsychological  Society Annual
Meeting
25-26 March, 2009; London, UK
E. a.a.beaton@swansea.ac.uk 

UK Neuromuscular Translational Research
Conference
26-27 March, 2009; Newcastle, UK
E. z.scott@ion.ucl.ac.uk 

Marseille Neurosurgery 2009 Joint Annual
Meeting of the European Association of
Neurosurgical Societies (EANS) and the French
Neurosurgical Society (SFNC)
27-31 March, 2009, Marseilles, France
W. www.kenes.com/eans-sfnc

Practical Paediatric Neurology Study Days
30 March-3 April; 2009; London, UK
T. 020 7405 9200,

9th London International Eating Disorders
Conference
31 March-2 April, 2009; London, UK
Amy Tranter
T. 0207 5016 711  
E. amy.t@markallengroup.com

Brain Repair Spring School 2009
31 March-2 April, 2009; Cambridge, UK
T. 01223 331160 
E. pj214@cam.ac.uk

11th International Neuroscience Winter
Conference
31 March-4 April, 2009; Solden, Austria
Professor Tsolakis
T. 43 51 250 423 715
E. philipp.tsolakis@i-med.ac.at

APRIL

Recent Advances in Movement Disorders
2 April, 2009; London, UK
T. 020 7290 2984/3941
E. cns@rsm.ac.uk 

2nd International Conference on Psychogenic
Movement Disorders and Other Conversion
Disorders
2-4 April, 2009; Washington, US
E. LSevcik@movementdisorders.org
T. 001 414 276 2145

MS Trust Cardiff Study Day for Health & Social
Care Professionals with an interest in MS
2 April, 2009; Cardiff, UK
T. 01462 476704
E. education@mstrust.org.uk
W. www.mstrust.org.uk/studydays

European Psychiatric Association Sevetion of
Neuroimaging
The 5th Annual Meeting: Genes, Brain,
Behaviour
9-10 April, 2009; Edinburgh, UK
E. epaneuroimaging2009@iop.kcl.ac.uk

Speciality Revision Series – Neurology
17 April, 2009; London, UK
T. 020 7290 2984/3941
E. cns@rsm.ac.uk 

UKNG - state of the art, education, update!
16 April, 2009; London, UK
E. sellarannie@hotmail.com

20th National Meeting of the British
Neuroscience Association
19-22 April, 2009; Liverpool, UK
Dr Yvonne Allen
E. bna2009@liv.ac.uk

Parkinson's Awareness Week
20-26 April, 2009; UK
W. http://www.parkinsons.org.uk 

Wiring the Brain
21-24 April, 2009; Adare, Ireland
E. wiringthebrain@gmail.com 
W. www.wiringthebrain.com

BISWG Conference-Counting the Cost -Financial
Issues after Brain Injury
23 April, 2009; Manchester, UK
T. 0208 780 4530
E. psimonson@rhn.org.uk

61st Annual Meeting of the American Academy
of Neurology
25 April- 2 May, 2009; Seattle, WA, USA
W. www.aan.com

MAY

2nd International Epilepsy Colloquium: Pediatric
Epilepsy Surgery
3-6 May, 2009; Lyon, France
W. http://epilepsycolloquium2009ams.fr

Neuropsychiatric, Psychological and Social
Developments in a Globalised World
5-8 May, 2009; Athens, Greece
Mrs Demy Kotta
T. 302-106-842-663 
E. appachellas@yahoo.gr

Mending the Brain: Advances in Neurosurgical
Techniques
7 May, 2009; London, UK
T. 020 7290 2984/3941
E. cns@rsm.ac.uk

To list your event in this diary, email brief details to Rachael Hansford at rachael@acnr.co.uk by 9 February, 2009

E V E N T S D I A RY



Key Research Event

MS Frontiers

21-22 May 2009
Sofitel

London 

For further info please email: conferenceadmin@mssociety.org.uk
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T he recent meeting of the Primary Care

Neurology Society (P-CNS; www.

p-cns.org.uk), which seeks to develop

links between primary and secondary care in

order to optimise the care and management of

patients with neurological disorders, covered a

wide variety of subjects in lectures, debate,

and ‘breakout sessions’.  

Pain is a big part of GP life.  Professor

Joanna Zakrzewska (“Pro-Zak”) gave a com-

prehensive overview of facial pain and its

management, reporting a prevalence of

12–15% and stressing the importance of differ-

entiating dentoalveolar, neuropathic, oral and

other pain, since this determines the appropri-

ate referral pathway. She focused specifically

on four conditions and the terms that patients

often use to describe their pain: temporo-

mandibular joint dysfunction is often ‘dull and

nagging’, burning mouth syndrome (BMS) is

‘burning and tingling’, persistent idiopathic

facial pain is often ‘nagging’ and trigeminal

neuralgia (TN) is ‘sharp and shooting’ and

sometimes likened to electric shocks.  Patients

often have other pain syndromes, such as irri-

table bowel syndrome, and ‘hypervigilance’ for

physical symptoms is common.  Patient reas-

surance and education, for example with

leaflets, were common themes in the manage-

ment of all these conditions, along with identi-

fication of comorbidity such as depression

which may merit treatment in its own right.  As

for pharmacotherapy, though often used (e.g

tricyclics, SSRIs) there is little compelling evi-

dence in terms of randomised controlled tri-

als, the best available being for carbamazepine

and oxcarbazepine in TN (guidelines are avail-

able, e.g. European Journal of Neurology

2008;15:1013-28) and clonazepam in BMS.

Cognitive behaviour therapy is an option,

although access is limited.

Also on the subject of pain, Mark Ritchie

spoke on chronic non-malignant pain. A useful

overview of ‘yellow flags’ included strategies for

combating commonly held misbeliefs such as

that all pain must resolve before resuming work

or activities, and that pain is harmful, which

leads to fear avoidance behaviour. The use of

pain diaries was promoted, requiring patients to

score their pain daily, and list one positive and

one negative experience each day, thereby

encouraging linkage between psychological

state and pain experience. Diaries can also

allow patients to avoid displaying pain behav-

iour (‘catastrophising’) at doctor consultations,

by referring to pain levels over a period of time.  

Dementia and mild cognitive impairment

(MCI) were addressed by Roy Jones.  His

advice regarding the general assessment of

patients with memory complaints in primary

care was: history taking, including from a reli-

able informant, especially focusing on medica-

tion use (anticholinergic drug effects are an

important cause of non-degenerative MCI) and

alcohol consumption; clinical examination;

and then investigations.  Treatment of a low

vitamin B12 level in these patients was general-

ly found to produce no change at all.  As

regards cognitive tests, MMSE was advocated if

GPs were comfortable with this, although it has

been thought too long for use in the primary

care setting and interpretation is difficult.  A

recent paper suggested that other screening

tests such as GPCog and MiniCog might be

helpful in primary care (International

Psychogeriatrics 2008;20:911-26).

A lively debate on the role of placebo as an

active treatment for neurological conditions

resulted in a change of mind in favour for a few

delegates about the acceptability of this

approach.  Edzard Ernst argued that since the

placebo effect is part of the non-specific effect

of all medications, in addition to the desired

pharmacological effect, the placebo effect is a

bonus which negates the point of prescribing a

placebo on its own.  However, as Andrew

Lawson made clear, the ethical debate is far

from simple, and no doubt will continue to run.  

Breakout sessions examined stroke and TIA,

MS relapse, anxiety and depression, and move-

ment disorders.  Since 40% of strokes are recur-

rent events, Hamsaraj Shetty pointed out that

opportunities for intervention are being

missed.  In a comprehensive talk, he covered

the evidence base for thrombolysis, which,

though compelling, is currently available in

only two centres in Wales, and not on a full-

time basis.  A sea change in GP attitudes to

stroke may be one necessity if thrombolytic

therapy is to become a reality, with patients

being directed immediately to hospital, rather

than seeing the GP first.  John Potakar covered

the classification of anxiety disorders and

their differentiation from normal anxiety, and

the potential role of alcohol, an anxiolytic, in

sustaining anxiety through a dependence syn-

drome.  Delegates were challenged by a case

scenario which encompassed the pharmaco-

dynamics and pharmacokinetics of SSRIs, the

discontinuation syndrome, and the serotonin

syndrome.  Dwarak Sastry and his specialist

Parkinson’s disease nurse gave a comprehen-

sive overview of diagnosis and treatment of

PD, particularly stressing non-organic symp-

toms. Anxiety is present in 20-40% of patients,

and often fluctuates with the motor state.

Treatment should therefore be targeted at

improving motor fluctuations, and at treating

depression.

Alistair Church rounded off the day with an

exposition on the causes and treatment of

dizziness, a topic often perceived as complex

but from which a few simple lessons may be

distilled.  His clinical algorithm, eminently

applicable in primary care, required initial dif-

ferentiation of vertigo from other causes of

dizziness, then of first episode from recurrent

vertigo.  The former may be vestibular neuroni-

tis or an acute brainstem event: a lack of neu-

rological signs, a build up of symptoms, patient

ability to stand, and a positive head thrust test

favour vestibular neuronitis.  For recurrent ver-

tigo, the key question relates to whether the

symptoms are positional or not.  Non-position-

al recurrent vertigo may be migrainous vertigo,

a condition far commoner than Meniere’s dis-

ease.  Recurrent positional vertigo suggests the

diagnosis of benign positional paroxysmal ver-

tigo which may be diagnosed with the Dix-

Hallpike test and treated with the Epley

manoeuvre, both of which may, with a little

training, be performed in the primary care set-

ting.  l

Primary Care Neurology Society Meeting
Conference details: 6 November, 2008; Cardiff, UK. Reviewed by: CAH Fisher, The Marches Surgery, Leominster, UK. AJ Larner, WCNN, Liverpool, UK.
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A sea change in GP
attitudes to stroke may
be one necessity if
thrombolytic therapy
is to become a reality

Venue: Welsh Institute of Sport, Cardiff.
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Neurology, with all its sub-speciality

interests, is well served by the dazzling

array of conferences that pepper

almost every month of the year. In the era of

the ‘mega-conference’, with thousands of dele-

gates, satellite symposia and parallel sessions,

one could be forgiven for overlooking the

arrival of a new kid on the block. That would

be a shame however as the recent Parkinson’s

Disease Society (PDS) conference in York

brings something a little different to the table.

With a focus on showcasing the work of young

researchers, many supported or funded by the

PDS, alongside that of keynote speakers from

around the world, there was a relaxed and

almost ‘family’ feel to the two-day meeting.

After a welcome from the Director of

Research and Development of the PDS, the

conference kicked off in earnest with Bastiaan

Bloem’s entertaining and fascinating tour of

gait and balance disturbances in Parkinson’s

disease (PD) and related disorders. With a

focus on clinical assessment of gait disorders,

why and how people with PD fall, the neural

correlates of gait and the development and

delivery of cost-effective community physio-

therapy in PD, the tone was set for a meeting

marrying both basic science and clinical

approaches to movement disorders in the

hope of translating research into new pharma-

cological and non-pharmacological treatment

options for PD.

The second keynote speaker, Jeffrey

Kordower, outlined the state-of-the-art in stem

cell and gene therapy research, both in non-

human primate models of PD and, most

importantly, the early trial results in humans.

After the disappointment of the ‘false dawn’

of foetal transplants for PD treatment, the

speaker introduced a necessary note of cau-

tion in the interpretation of results from non-

blinded non-placebo controlled surgical tri-

als in the field. Despite the media interest, it

seems stem cell therapy is a long way from

the bedside or neurosurgical theatre but the

pace of progress in gene therapy research is

brisker. Safe and tolerable it may be in the

small number of selected patients so far to

receive the treatment but we must wait

patiently for the larger-scale trial results

before loosening the grip on the reins of our

enthusiasm for another surgical break-

through in the treatment of PD.

The last of the keynote speakers, Olivier

Rascol, provided an insightful tour-de-force of

pharmacological ‘symptomatic’ treatments for

PD. Alas, we seem as far as ever from neuropro-

tection, so long the ‘holy grail’ for patients and

clinicians alike. The pharmacological armoury

is swelling however, with long-acting

dopamine agonists and partial agonists, trans-

dermal patches and drugs with non-dopamin-

ergic mechanisms of action. Which of the

dizzying array of cholinesterase inhibitors,

adenosine A2 antagonists, serotonergic ago-

nists and antagonists and noradrenergic antag-

onists will find a niche in clinical practice will

depend on high-quality trials, but both surgical

and pharmacological treatment options are

evolving steadily and, importantly, offer some-

thing to both patients, carers, researchers and

doctors alike – hope.

On to the flurry of short platform sessions

now where I must declare an immediate con-

flict of interest. Setting aside my own (literal-

ly) fifteen minutes of ‘fame’, I was struck by

the broad canvas of the meeting and the

enthusiasm communicated by all those pre-

senting their research – many for the first

time. We learned of the influence of the tau

genotype on dementia susceptibility in

Parkinson’s disease and how our current

pathological staging systems leave many

questions on the role of α-synuclein unan-

swered. The fascinating finding, in a large

autopsy sample, of widespread α-synuclein

pathology in many patients without clinical

signs of dementia or extrapyramidal symp-

toms heightens the ongoing debate as to the

precise role Lewy bodies and Lewy neurites

play in the development of PD and DLB.

We were introduced to the rat model of lev-

odopa-induced dyskinesia with thoughts on

the aetiological factors involved and the

potential use of topiramate in its management

– at least in rats! We also learned that dyskinet-

ic rats find that unfamiliar surroundings wors-

en their dyskinesias whilst their favourite

coloured sawdust in a familiar cage reduced

the abnormal movements. Sawdust on the

movement disorder clinic floor – a move

unlikely to curry favour with infection control

gurus in the NHS but a fascinating thought

nonetheless.

The preliminary results of the PD-SURG

trial were also presented, demonstrating a

benefit in quality of life and motor function

compared to best medical management for

those undergoing deep brain stimulation

(DBS). This confirms the bedside experience

of most involved in referring patients for DBS,

although the problem of identifying the can-

didates most likely to benefit remains a diffi-

cult issue. Early results from the PROMS-PD

study, examining mood disturbances in PD,

were also covered. We are only now begin-

ning to appreciate the impact of depression

and anxiety on people with PD and this

important study should help us discern the

clinical phenotypes of mood disorders in PD

and throw light on the best treatment options

for those affected.

As ever, one of the highlights of the meet-

ing was the poster sessions, with an opportu-

nity to chat with researchers on a more infor-

mal footing. I was struck not only by the high

quality of the research but also by the

breadth of projects on show. It would appear

that almost no animal species is safe from our

attempts to model the genetic, cellular and

environmental factors that might contribute

to the development of PD. In addition to the

standard mice and rat models I was particu-

larly interested to see the growth in research

using the very accessible central nervous sys-

tems of Drosophila, zebrafish and nematodes.

In the pharmacology collection, the focus

seemed to be on the search for novel neuro-

protective agents to prevent the striatonigral

loss instigated by neuronal insults such as

Progress: Advancing Parkinson’s Research
The Parkinson’s Disease Society research conference
Conference details: 3-4 November, 2008; York, UK.  Reviewed by:  Neil Archibald, Parkinson’s Disease Society Research Fellow, Clinical Ageing Research Unit,
Newcastle University, UK.

York Minster.
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MPTP. In the absence of methods to promote

parkinsonism in animals mimicking the

chronic decline of human PD the use of such

agents remains a necessity.

I was heartened to see a clinico-pathologi-

cal study from London suggesting that our

clinical acumen does yield accurate diag-

noses of PD and related disorders, at least in

those patients attending specialist movement

disorder services. Non-motor symptoms such

as dementia, visual hallucinations and anxi-

ety as well as orthostatic hypotension also

seem highly characteristic of pathologically

proven PD cases. I was also interested to read

work from Northumbria NHS Trust on the

prevalence and nature of urinary symptoms

in PD – a seemingly ubiquitous problem in

PD and worthy of a much higher profile than

it usually receives.

Those able to stay for the conference con-

clusion were fortunate to witness the prize giv-

ing ceremony for the two best posters. The

honours went jointly to two groups of

researchers; one from the University of

Manchester and one including contributions

from Northumbria, Newcastle, Glasgow and

Belgium. The former received the award for

their work on changes in the expression of G-

protein signalling in the striatum of a unilater-

al model of PD and levodopa-induced dyski-

nesia and the latter for their studies on optimal

cognitive and auditory cueing strategies for

gait problems in PD. The prize originates from

the generosity of the family of Dennis Pooley,

who struggled with Parkinson’s and Lewy body

dementia until his untimely death. I can think

of no better memorial to his life nor a more

inspiring reminder of why it is that we had all

been gathered under the same roof for the pre-

vious two days. My only worry for next year’s

conference is that the organisers might need

to find a bigger venue, as a quick straw poll

suggested most attendees had found the meet-

ing as enjoyable as I and would hope to return.

See you there in 2009?  l

Preparation for the 2009 ENS meeting,

which will be held in Milan, June 20-24,

is nearly complete. Only the programme

of free scientific communications is still to be

settled. The meeting will start on Saturday, June

20 with workshops on neurosonology, treat-

ment with Botulinum toxin, early diagnosis of

motor neuron disease, mild cognitive impair-

ment and hyperkinetic movement disorders.

The second part of the morning programme

includes workshops on demyelinating disor-

ders in children, neurological complications

of HIV infection, disorders of gait and rehabili-

tation. Half-day teaching courses will start on

Saturday afternoon with courses on neurology

in internal medicine; differential diagnosis of

multiple sclerosis; neuroimaging; intensive

care in neurology; and management of the

dizzy patient. 

Courses and worshops at the 2008 meeting

in Nice were very rewarding, with rooms com-

pletely filled with neurologists in training.

Young neurologists are encouraged to apply

for ENS support to attend the meeting, espe-

cially the teaching programme. Thanks to our

programme for neurologists in training many

young neurologists can be invited to attend

high quality teaching and scientific sessions. 

The teaching programme will continue on

Sunday morning and afternoon with courses

covering the different neurological subspecial-

ties ranging from neuromuscular disorders to

movement disorders and current treatments in

neurology. An important workshop will be

devoted to the management of multiple scle-

rosis (MS) patients which includes administra-

tion of disease-modifying treatment, sympto-

matic relief and neurorehabilitation.  Many MS

patients suffer from frequently severe and dis-

abling symptoms, that affect their quality of

life. Management of these symptoms is an

important part of MS therapy. These symptoms

include loss of mobility, spasticity, tremor,

abnormal eye movements, pain, paroxysmal

symptoms, bladder and bowel dysfunction,

sexual disturbances, fatigue and depression. 

Other practical approaches of current prob-

lems in neurology will be taken care of in

workshops devoted to neuropathic pains and

to new developments in treatment of

headache. 

Practical breakfast sessions on clinical neu-

rophysiology have been included this year

with hands-on sessions on EMG, nerve con-

duction studies and transcranial Doppler.

The scientific programme will start on

Monday morning with the first poster session,

with scientific papers selected from abstracts

submitted for presentation. Two different

approaches to problems posed by manage-

ment of stroke will be considered, the one in a

teaching course, the other during the

Presidential Symposium.

During the integrated teaching courses on

diagnosis and treatment of dementia, manage-

ment of stroke and disorders of the peripheral

nervous system, selected scientific papers

related to the topics will be presented.  

Symposia on the molecular era of muscle

disorders; pathophysiology of epilepsy,

advances in diagnosis and treatment of

Parkinson’s disease and critical issues in mul-

tiple sclerosis will also take place during the

meeting. Last but not least, oral and poster

presentations with walking tours and inter-

views with presenters of scientific papers on

various topics selected from the abstracts

submitted will illustrate the vitality of neurol-

ogy in Europe.  l

19th Meeting of the European Neurological Society
Conference details: 20-24 June, 2009; Milan, Italy. Report by: Prof G Said, ENS Executive Committee.

Teaching programme:
• 22 practical workshops
• Practical sessions in clinical 

neurophysiology
• 23 Teaching courses covering all

important topics in Neurology
Early registration deadline:
22 April, 2009
Abstract submission deadline:
11 February, 2009

Visit the ENS 2009 website
www.akm.ch/ens2009 
• Continuously updated scientific pro-

gramme
• Online registration as well a hotel &

tour registration
• Option to compose your personal

congress programme
• Details about the industrial exhibition

and symposia arranged with the indus-
try

• Information about Milan

PREVIEW



Milan, Italy

Nineteenth Meeting of the  
European Neurological Society

June 20 – 24, 2009

Key symposia:

	 Management	of	stroke:	from	bench	to	guidelines

	 The	molecular	era	of	neuromuscular	disorders

	 From	pathophysiology	to	new	treatments	in	epilepsy

	 Parkinson´s	disease:	advances	in	diagnosis	and	treatment

	 Critical	issues	on	MS	diagnosis	and	treatment

The	congress	programme	includes	interactive	case	presentations,	23	teaching	courses,		
16	workshops	organised	by	the	ENS	subcommittees,	practical	breakfast	sessions	in	clinical		
neurophysiology	and	selected	scientific	sessions	in	the	form	of	oral	sessions,	poster		
sessions	(guided	poster	walks)	and	satellite	symposia.

 Abstract Submission Deadline: February 11, 2009
 Early Registration Deadline: April 22, 2009

For further information please contact:
ENS	2009,	c/o	AKM	Congress	Service
Association	House,	P.O.	Box,	CH-4002	Basel	/	Switzerland
Phone		+41	61	686	77	77			Fax		+41	61	686	77	88			Email		info@akm.ch

www.ensinfo.org

 Neurology: Learning, knowledge, progress and the future
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Amyotrophic Lateral Sclerosis (ALS) is a form of
motorneuron disease characterised by the loss of lower
and upper motorneurons. It is a fatal condition for
which effective therapies are desperately needed. In this
study in Nature Neuroscience, it has been shown that
non-neuronal cells can help- namely astrocytes when
transplanted into the cervical spinal cord of SOD
mutant rats caused increased motor neuronal survival
with accompanying functional benefits in the grafted
animal.

In this study, a particular type of astrocyte was used-
GRPs, which represent a lineage-restricted precursor cell
derived from the developing spinal cord. These cells
were then labelled with GFP and transplanted into the
cervical cord of 90 day old SOD rats. This site for grafting
was chosen because one of the major causes of death in
ALS is respiratory failure secondary to diaphragmatic
weakness.

After grafting, about a third of the cells survived and
differentiated into astrocytes with little evidence that
they proliferated post implantation. There was some
time-dependent migration of the cells away from the
graft site but the benefits were largely restricted to the

forelimb and diaphragm- both of which improved with
the cell grafts.

So how do astrocyte transplants help protect neurons
from death?  Well the answer relates to the fact that the
grafted cells express a glutamate transporter (GLT1,
which is equivalent to EAAT2 in humans) which is nor-
mal and functionally active, unlike the host astrocytes. In
addition these cells can reduce microgliosis but do not
produce growth factors for the motoroneuron.

This study is therefore of interest as it shows that cell
therapies for neurodegenerative disorders of the CNS
may need to use cells other than those directly target-
ed by the disease process. So given the recent interest
in glial mediated cell death, what disease is next going
to be treated by astrocyte, rather than neuronal, grafts?
– RAB
Lepore AC, Rauck B, Dejea C, Pardo AC, 
Rao MS, Rothstein JD, Maragakis NJ.
Focal transplantation-based astrocyte replace-
ment is neuroprotective in a model of motor neu-
ron disease.
NATURE NEUROSCIENCE
2008;11:1294-301.

J O U R N A L R E V I E W S

MOTORNEURON DISEASE: helpful neighbours

We all take photographs and even sometimes make
home videos so that we will have reminders of events or
moments in our lives. The pictures also provide a way of
sharing past experiences and can sometimes trigger
memories we haven’t thought about in ages.

These aide memoirs are often used to try to bring
back memories in those who have amnesia due to
head injury or conditions such as Alzheimers disease.
Now a group in Cambridge has shown how using pho-
tographic film shows of significant days in an amnesic
patient’s life can help to consolidate autobiographical
memory.

Their case, ‘Mrs B’, a 63 year old well educated
woman with bilateral hippocampus lesions following
limbic encephalitis, has marked amnesia. She usually
has no memory of events after a couple of days.  The
Cambridge group developed a camera, called
SenseCam, which is worn on the chest and takes images
every 30 seconds. The resulting film, shot from the point
of view of the first person can be replayed, discussed
and shared.

The effectiveness of using the SenseCam films was
compared with keeping a diary record of special days.
After six viewings 80% of events were recalled from the
Sensecam days and 49% were recalled from the diary

days. While it might not be surprising that the films were
better for recall it was remarkable how effective they
were over the long term. Retention of events was main-
tained three months later and without viewing
SenseCam images in the mean time. Events from days
recorded using the diary were not remembered at all
even at one month. 

The camera training was welcomed by Mrs B and her
husband. Importantly it enabled them to share experi-
ences and it also helped her to be less anxious about
forgetting important times.

This is a very simple and effective strategy for aiding
memory but it proved to be more than that. It also
demonstrates how important context is in consolidating
memories. I look forward to seeing how this works with
other amnesic patients.  – AJT
Berry E, Kapur N, Williams L, Hodges S, 
Watson P, Smyth G, Srinivasan J, Smith R,
Wilson B, Wood K.
The use of a wearable camera, SenseCam, as a
pictorial diary to improve autobiographical 
memory in a patient with limbic encephalitis: 
A preliminary report
NEUROPSYCHOLOGICAL REHABILITATION 
2007;17:4,582-601.
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COGNITION: muscling in on memories
Long Term Potentiation (LTP) in the hippocampus was described for the
first time over 30 years ago and since then much has been written about
it in terms of its molecular/synaptic basis. The phenomenon describes
the increase in synaptic transmission at the CA1 synapse in response to
an intense afferent input. Whilst the exact mechanism causing it is not
fully understood, key players have been identified and include the post-
synaptic NMDA and AMPA receptors, with activation of the former lead-
ing to an increase in the latter via a calcium-dependent process.  A recent
paper by Wang et al suggests a mechanism. They show that the influx of
calcium through the NMDA receptor activated myosin Vb, which in turn
recruit recycling endosomes in the dendritic spine that move to the cell
membrane where they cause spine growth and the insertion of more
AMPA receptors. This transportation of receptors and membrane is done
via actin filaments, which is a calcium dependent process.

This work uses a number of different approaches to confirm that this
network is causally linked to LTP at this synapse, and as such provides a
fascinating new insight into LTP. In particular it highlights the extent to
which neurons can restructure small parts of their dendritic tree and by
so doing mediate focal synaptic changes reflecting if you like a degree of
“microplasticity”. This brings with it a level of complexity to the dynamic
remodelling of the CNS that could not have been conceived of when LTP
was first coming to scientific attention. – RAB
Wang Z, Edwards JG, Riley N, Provance DW Jr, Karcher R,
Li XD, Davison IG, Ikebe M, Mercer JA, Kauer JA, Ehlers MD. 
Mysoin Vb mobilizes recycling endosomes and AMPA receptors
for postsynaptic plasticity.
CELL
2008;135:535-48.

STROKE: My brother had a bleed in his
brain…..
It is a standard conversation in clinic: what are my risks of having a sub-
rachnoid haemorrhage (SAH), given that my [XXX relative(s)] had one?
It is pretty clear that the risk of having an unruptured aneurysm, or a sub-
arachnoid haemorrhage, is marginally increased if a first-degree relative
has had a SAH. But what about the risk of a SAH if two or more first-
degree relatives have had one? Up until now, there has been no clear
answer, because you need a huge study to identify sufficient numbers of
people with lots of affected relatives….Step up the nation of Sweden. By
using the Swedish Inpatient Register and the Swedish Multi-generational
Register, 130,373 relatives of people with SAH were identified. The head-
line result is that your chance of having a SAH with one relative affected
is increased by 2.15 and for those with two affected first-degree relatives,
the odds ratio was 51.0. The absolute risk is still pretty low…. around 10
per 100 000 person-years. And the odds-ratio of 51 is not as hard as might
first appears; it is based on only 1 affected in the controls and 10 affect-
eds in the “multi-relatives” group. We should not moan: it is unlikely we
will ever have a bigger study to address this question. The clear result is
that we should take people seriously when they ask for aneurysm screen-
ing, if more than one first-degree relative has had a SAH. And then we get
into the thorny issues of how frequently to screen, with what modality,
and quite what to do with unruptured aneurysms… Not easy.  – AJC
Bor AS, Rinkel GJ, Adami J, Koffijberg H, Ekbom A, Buskens
E, Blomqvist P, Granath F.
Risk of subarachnoid haemorrhage according to number of
affected relatives: a population based case-control study. 
BRAIN
2008 Oct;131(Pt 10):2662-5. Epub 2008 Sep 26.

HEADACHE: The new kid on the block
for migraine
Triptans have been the mainstay of acute migraine treatment since the
1990s. Since sumatriptan, there have been innumerable other agonists of
the serotonin 5-HT1B/1D receptors, with some seriously improbable
names (“eletriptan” is my favourite). They are genuinely useful drugs,
albeit expensive. Eletriptan costs over £3 a tablet, whereas three aspirin
(which my wife finds just as effective) costs 5p. The triptans also cause
alarming chest pain, which is probably not due to cardiac ischaemia, and
there are worries about using them in cardiovascular disease, uncon-
trolled hypertension, and foval migraine subtypes such as hemiplegic
and “basilar migraine”. Now, something genuinely new: an antagonist of
the calcitonin gene-related peptide receptor. It turns out that CSF CGRP
concentration is increased during a migraine attack and intravenous
CGRP triggers migraine-like headaches in people with migraine…. So
now, does blockade of CGRP help people with migraine? Merck funded
this phase 3 RCT of 1380 patients given telcagepant, zolmitriptan, or
placebo. Telcagepant was as effective as zomlitriptan at reducing
migraine frequency and severity, and had fewer adverse events (37% for
telcagepant 300 mg, 51% taking zolmitriptan 5 mg, and 32% taking place-
bo).  Quite where telcagepant acts is a bit mysterious. Lars Edvinsson, in
the commentary suggests whether it works on the CGRP-containing sen-
sory nerves of the intracranial vessels, or the trigeminal nerve, or yet more
centrally…This all sounds terrific. I hate to be a party-pooper, but I would
like to see a trial of telcagepant versus a NSAID. – AJC
Ho TW, Ferrari MD, Dodick DW, Galet V, Kost J, Fan X,
Leibensperger H, Froman S, Assaid C, Lines C, Koppen H,
Winner PK.
Efficacy and tolerability of MK-0974 (telcagepant), a new oral
antagonist of calcitonin gene-related peptide receptor, compared
with zolmitriptan for acute migraine: a randomised, placebo-con-
trolled, parallel-treatment trial.
LANCET
2009;372(9656):2115-23
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Dr Edwards et al are to be congratulated in having com-
pletely achieved what they set out to do, namely create a
comprehensive yet portable and robust reference on
Parkinson’s disease and other movement disorders. This
book is accessible to novices and yet contains sufficient
detail about the rarities to be a valuable reminder to
even the most seasoned movement disorder practition-
er. The accompanying excellent DVD shows examples of
all the common and many of the rarer movement disor-
ders and will form the basis for many a teaching session
for both students and post-graduates interested in the
subject.

Naturally there is a large section of Parkinson’s disease
and atypical parkinsonisms with up to date information
regarding genetic risk factors for the disease, a guide to
the management of the early and later stages of the ill-
ness including the newer treatments for the condition
such as the dopamine agonist patch and the intra-jejunal
formulation of levodopa. There is also the necessary
emphasis on the non-motor symptoms of PD including
the increasingly recognised dopa dysregulation syn-
drome, and the role of non-medical therapies for PD.

Many of the chapters begin with “an approach to the
patient with e.g. myoclonus” which describes the useful
features from the history and examination to guide the

examiner towards a particular path of investigation.
There are tables and lists throughout the book e.g. on the
subject of tremor, the authors give appropriate emphasis
to the features that distinguish tremor subtypes like
essential tremor and dystonic tremor together with
excellent advice regarding treatment strategies.
Personally I found that the most useful features of this
book are the lists of causes e.g “Causes of dystonia with
peripheral neuropathy”, and descriptions of the “neuro-
logical diseases associated with acanthocytosis” and
other esoterica frequently discussed but rarely seen. For
those infrequent moments when I need to check how to
introduce medications for Wilson’s disease, I also now
know where to look! The final chapter covers psy-
chogenic movement disorders, often the most challeng-
ing group of patients to diagnose and manage, and gives
very useful advice regarding techniques to help confirm
the diagnosis at the bedside and most importantly the
strategies for management in terms of communication,
withdrawal of medications and introduction of non-
medical therapies.  

This book fits nicely in my briefcase, weighs next to
nothing and is both quicker and a more useful way of
accessing movement disorders related information than
even Google. I thoroughly recommend it.  l

If, like me, you were rubbish at art at school you probably
reacted to your Art Report with a similar combination of
sniffy dismissiveness, pseudo-scientific disdain for the
impossibility of defining ‘art’ itself let alone what consti-
tutes quality in the stuff, and a grudging acceptance of
the comment that whilst effort had been acknowledged
by teacher, the fruits have admittedly been, well .. under-
whelming. An especially bad year would invoke various
accompanying barbed epithets you know the sort of
stuff, “shows little interest and less talent”, “against fierce
competition quite the worst pupil I can recall”, “may do
better to try the hairy end of the brush”, that sort of thing.
Well I now appreciate poor Mr Bennett’s task. Not the
Pride & Prejudice one, but my old art teacher. 

This book has the stated aim “to present what is consid-
ered that every medical student should know about neu-
roanatomy taught in wet laboratory in a first year neuro-
science course…. [but] does not purport to be an exhaus-
tive presentation of this subject material... our medical stu-
dents have a second-year course in which pathology of
the brain is discussed more extensively.” Hmmm.

So what you get here is 77 pages moving through light
microscopic neurohistology, e-m neurohistology, skull,
meninges & cord, brain (gross), brain (sectional), and
introduction to MRI (including a few tumours – an inter-
esting conceptual leap bypassing the small matter of
clinical neurology and fertilizing the rampant growth of
misbelief that “all you need is one of them “MIR” scans,
Doc” as my dustbin man regularly advises me when I put
the wrong coloured bin out each week.

Well frankly the pictures in the book are poor. The
black & white photos add to the sense of histology lab

gloominess that helped to uninspire most of my under-
graduate chums (who could face neurohistology and
actually turned up!)

I still have my undergraduate LM/ and gross neu-
roanatomy text (Structure of the Human Brain 2nd ed,
S.DeArmond et al: New York OUP 1976) and it is far supe-
rior. Though admittedly lacking either EM or MR chapters
this ring binded folder far exceeds anything this book
has to offer. Similarly, if you are going to teach / learn neu-
roanatomy with MR technology, and I see no reason not
to, the pictures need to be better than this. Radiological
anatomy books of far greater quality already exist.

Which leaves the CD-ROM and let’s be honest we all
like a CD-ROM. Well this is quite fun admittedly and clear-
ly set out and easy to navigate. The macroscopic images
are of good quality, in colour, and well labelled. Again the
MR images are pretty ordinary and irritatingly the macro-
scopic correlative slices overlap the radiographic images.
One can click a bit & see the answer which is how it
should be but it could be so much better. For example
click the bit and see in glorious colour the interconnec-
tions both anatomical and functional (colour coded by
neurotransmitter red for GABA, green for Dopamine, I
could go on…) enlarging phoenix-like from the 2-D image
rather than click A - hippocampus click B - fornix etc etc.

I suppose the hook of a CD may attract a few well off
medical students to buy this out of curiosity but I would
probably not have been one of them. Had one of my
chums acquired a copy I would have “borrowed” the CD
though, as it is a more enjoyable (and therefore more
effective) way to learn. In summary, fair effort could do
better B–.   l

Digital Neuroanatomy

Authors: M Edwards, N Quinn, 
K Bhatia
Published by: Oxford University
Press 2008-06-03
Price: £39.95
ISBN: 978-0-19-856984-8

Reviewed by:
Tom Foltynie, National Hospital,
Queen Square, London, UK.

Author: George R Leichnetz
Published by: Wiley-Liss
Publishing
Price: £46.95
ISBN: 978-0-470-04000-3

Reviewed by:
John Bowen, Consultant
Neurologist, Lincoln County
Hospital, UK.
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Andrew Larner, 

Book Review Editor, 
c/o rachael@acnr.com

Parkinson’s Disease and Other Movement Disorders
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Sheffield Children’s Hospital was the first facility
in the UK to acquire a SonoSite S-Nerve™ tool,
SonoSite’s point-of-care ultrasound tool designed
specifically for anaesthesia. Dr Nigel Pereira, con-
sultant paediatric anaesthetist, is now routinely
using the streamlined system for needle guidance
in a range of nerve blocks. 

“We use our S-Nerves in theatre, where we per-
form almost the full range of paediatric specialty
surgeries. I think it is an excellent instrument, and
the whole team has been very pleased with it. The
S-Nerve offers the specific features we want with
the same impressive resolution as SonoSite’s other
ultrasound systems.”

“We have a MicroMaxx® system in the ICU,
where the portability is a real benefit. In theatre it
is more practical to keep the S-Nerve tools
mounted on their stands. I am a relative novice in
ultrasound, but I find the S-Nerve very intuitive

and straightforward, and the large screen and min-
imal controls are an advantage. Always having it
available is a great boon.”

For more information 
T. 01462 444 800, E. europe@sonosite.com 
W. www.sonosite.com

S-Nerve™ ultrasound tool a real boon for 
paediatric anaesthesia

Despite undergoing continuing rehabilitation for
various brain injuries and neurological conditions,
10 residents at Glenside Manor tested themselves
as they walked varying distances to raise money
for charities of their choice on 30th September
last year. Some managed a few hundred metres
and others completed 3 laps of the Glenside site
in South Newton, Wiltshire – raising in the region
of £600 in the process for 4 charities; Headway,
Barnardo’s, Anna’s Room and Pets as Therapy. 
Ray Barnes, who is determined not to use his
wheelchair for short distances, was the catalyst
for the event and was successful in getting 9 oth-
ers to join the walk. Previously a successful Civil
Engineer, Ray sustained a brain injury during a
woodland mountain bike ride 2001. He has under-
gone rehabilitation in Southampton, Winchester
and now Glenside where he has progressed so
much that he lives in one of the 10 bungalows,
specifically designed to provide ‘supported inde-
pendent living’ where nursing and care staff are on
hand round the clock. The walkers are all undergo-

ing their own rehabilitation programmes (with
Physiotherapy, Psychology, Occupational Therapy
and Speech and Language Therapy, all provided by
the therapy teams on-site).      

For more information 
E. Jlindley@glensidemanor.co.uk 

Residents at Glenside complete sponsored walk
for charity

With the introduction of the Laser TIRF 3 micro-
scope system, Carl Zeiss enhances the capability of
scientists to visualise near-cell membrane dynamic
processes while maintaining optimum specimen
incubation conditions and single molecule dynamic
processes in cell-free systems.  In combination with
other techniques, such as Atomic Force
Microscopy (AFM), it provides a complete solution
for users in the life sciences, biochemistry, molecu-
lar biology and biophysics arenas.

The Laser TIRF 3 maintains Carl Zeiss’ long-
standing commitment to system flexibility.  A
range of incubation options maintain viable con-
ditions for live cell experiments. Together with
the Definite Focus module, users can be assured
of accurate quantitative data over long time peri-
ods.  The new laser module may be equipped
with up to four solid-state lasers, is AOTF-con-
trolled (Acousto-Optical Tuneable Filter) and
may be operated entirely from the AxioVision
software interface. 

The TIRF slider is available in two versions;
either manual or fully-motorised and software
controllable.  The motorised version permits a
given illumination angle to be set with signifi-
cantly greater accuracy and speed than other
current systems and the reproducible angle set-
ting results in reproducible penetration depths
for the light beam.  Together with the corrected
beam-path and special filter sets, the apochro-
matically-corrected optics of the TIRF slider
guarantee maximum image quality.

AOTF control and angle setting are integrated
into the ‘Fast Image Acquisition’ module of the
AxioVision software, enabling significantly more
high resolution images to be acquired within any
given timeframe.

For more information E. micro@zeiss.co.uk

Laser TIRF 3 Imaging
System

Preliminary results of the ADAGIO trial were pre-
sented at the European Federation of
Neurological Societies (EFNS) 12th Congress,
Madrid, Spain, on 26th August 2008. The ADAGIO
trial showed that Azilect® (rasagiline) slows the
clinical progression of patients with Parkinson’s
disease. In the trial, newly-diagnosed patients with
Parkinson’s disease (PD) showed sustained clinical
benefits at 18 months compared to patients in
whom treatment had been delayed by 9 months. 

These results could have a significant impact

for patients newly diagnosed with Parkinson’s dis-
ease as the trial suggests that early treatment
with Azilect® has a significant and sustained clini-
cal benefit in the longer-term.

“We are excited by the preliminary results of the
ADAGIO trial.  The data show that early treatment
in PD can result in a slowing of clinical progression.
These data are also consistent with an earlier trial
with rasagiline which showed a similar outcome.
This may offer real benefit to patients who are
treated promptly after diagnosis,” said Professor

David Burn, Professor in Movement Disorder
Neurology & Honorary Consultant, Newcastle
University and UK ADAGIO study investigator.

Azilect® has been available on prescription to
patients in the UK since July 2005. Previous stud-
ies have shown that Azilect® benefits the symp-
toms of PD in both the early and later stages of
PD and that it is well tolerated. 

For further information contact Teva on 
T. 01296 719 768.

Azilect® slows the clinical progression of Parkinson’s disease 

If you would your news to feature in ACNR, please contact Rachael Hansford, T. 01747 860168, E. rachael@acnr.co.uk
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Zeiss has overcome the chal-
lenges of imaging deep inside
living tissues with the launch of
the LSM 7 MP, a purpose-built
multiphoton laser scanning
microscope that, for the first
time, incorporates two separate
scanners.  The twin scanners
mean that the system’s two
excitation lasers can be set to
different wavelengths and used
either simultaneously or
sequentially for specimen
imaging and manipulation.  

Because the LSM 7 MP uses
longer-wavelength, femtosec-
ond lasers and the scan modules are optimised for
excitation light up to 1100 nm, efficient fluores-
cence excitation deep inside tissue samples is pos-
sible without the phototoxic damage associated
with high intensity light. The LSM 7 MP can be
used with up to five, sensitive non-descanned
detectors in reflection or transmission mode or
both. Simultaneous use of two detectors in the
transmission and reflection modes delivers a high-

er signal yield than with a single
detector and allows the excita-
tion laser intensity to be min-
imised. Used with either the
non-descanned detectors or the
special GaAsP non-descanned
detector taken directly from the
recently-introduced LSM 710
NLO, the LSM 7 MP is ideal for
the observation of structural
changes in whole, live animals.

Other application fields
include high resolution 3D imag-
ing in long-term observations of
development processes and
functional imaging in conjunc-

tion with simultaneous photo-manipulation. A
wide range of detectors, filters and other acces-
sories allow every user to configure a personalised
and application-specific system and the entire sys-
tem is quick to set-up and easy to use thanks to
the intuitive ZEN imaging and control software.

For further information 
E. micro@zeiss.co.uk

First Twin-Scanner Multiphoton Microscope

The latest issue of Neuromodulation News is
now available. Neuromodulation News is pleased
to feature in this issue articles by Dr Walter
Paulus on tDCS and interviews with Dr Marco
Davare and Niamh Kennedy, the winners of
Magstim’s Young Investigators Awards 2008. Dr
Heidi Johansen-Berg reports on the Magstim TMS
Summer School 2008, and the date for the
Magstim TMS Summer School 2009 is confirmed
as the 29th – 30th May 2009. In addition, there is
a round-up of news stories covering aspects of
neuromodulation and brain stimulation, as well
as an events diary for those working in the fields
of Neuroscience and Neurology. 

Neuromodulation News provides an overview
of new or interesting developments in the fields
of neuromodulation and brain stimulation, with
articles written by scientists and researchers
involved in these sectors. If you would like to sug-
gest an article or content for the next issue of
Neuromodulation News please contact the editor.

For your free subscription to Neuromodulation
News, please send your full postal address and 
preferred e-mail address to 
editor@neuromodulationnews.org, with
“Neuromodulation News Subscription” in the 
subject line.

Neuromodulation News is sponsored by 
The Magstim Company Ltd. 

Neuromodulation
News winter issue

Nikon Instruments Europe and JEOL have
announced an agreement that appoints Nikon
as the official European distributor of the inno-
vative NeoScope benchtop SEM (scanning elec-
tron microscope). 

Whether used by trained electron micro-
scopists as a compact screening instrument, or
by lab technicians seeking a higher resolution
alternative to the light microscope, the
NeoScope will help accelerate the pace of
research in all fields.  Offering simplicity and
affordability along with benchtop convenience,
the NeoScope is ideal for use in the areas of sam-
pling inspection, failure analysis of manufacturing
materials, materials research, metallurgical laborato-
ries, medical devices, forensics, bioscience research,
pathology and environmental laboratories

Welcoming the new agreement, Bill Clement,
Industrial Sales Manager at Nikon Instruments
commented, "The NeoScope is a fresh new
approach offering a powerful yet affordable
benchtop SEM.  By offering the NeoScope togeth-

er with Nikon's microscopes and digital cameras,
we are able to offer a comprehensive range of
imaging and inspection solutions from nano- to
micro- to macro-features." 

An entirely new advanced imaging tool, the
NeoScope makes it straight forward to obtain
images of high magnification, high resolution and
large depth of field using a microscope that is as
simple to operate as a digital camera, with the
powerful electron optics of an SEM.  A wide range
of samples and materials can be loaded and
imaged quickly and conveniently.

For more information please contact Nikon
Instruments Europe, T. 0208 247 1718, 
E. info@nikoninstruments.eu 
W. www.nikoninstruments.eu/neoscope 

Nikon expands advanced imaging solutions to include SEM

After years of testing, misdiagno-
sis, and a difficult journey to find
medical treatment, the Ford fam-
ily was told that the reason their
young daughter Cara was having
frequent and severe seizures was
because of ring chromosome 20
epilepsy syndrome. With so
much uncertainty and little
information about the syndrome
available, Cara’s father, Stewart
Ford, decided to establish a Foundation to fund
medical research and other projects so that fami-
lies and doctors can better understand this condi-
tion and its treatment.

The purpose of the Ring Chromosome 20
Foundation is to promote awareness of the syn-

drome and the importance of
chromosomal testing in children
with refractory epilepsy. The
Foundation is based in London
and in New York City and is cur-
rently funding genetic and clini-
cal research. Initial results were
presented at the American
Epilepsy Society (AES) meeting in
Seattle 5-9 December, 2008.
However, there is still an urgent

need for more patients to be identified through
medical professionals around the world. 

To register a patient and take part in current
research, or find out more information about this
syndrome please visit www.ring20.org. 

N E W S R E V I E W

The Ring Chromosome 20 Foundation 

NEW FOR 2009 – ACNR is delighted to introduce "Neurology Digest", a new series of half day events – see page 4 to win a free place



tomorrow
can make a difference
today

Your decision

Long-term active

COPAXONE® (glatiramer acetate)

PRE-FILLED SYRINGE PRESCRIBING
INFORMATION

Presentation – Glatiramer acetate 20mg
solution for injection in 1ml Pre-filled
Syringe. Indication – Reduction of frequency
of relapses in relapsing-remitting multiple
sclerosis in ambulatory patients. In clinical
trials this was characterised by at least two
attacks of neurological dysfunction over the
preceding two-year period. Dosage and
administration – 20mg of glatiramer acetate
(one pre-filled syringe) administered sub-
cutaneously once daily. Children (12 - 18
years) No specific studies. Data suggests
safety profile similar to that seen in adults.
Children (<12 years) Not recommended.
Elderly No specific data. Impaired renal
function No specific studies. Monitor renal
function during treatment and consider
possibility of deposition of immune
complexes. Contra-indications – Known
allergy to glatiramer acetate or mannitol
(excipient). Pregnancy. Special warnings and
precautions – Sub-cutaneous use only.
Initiation to be supervised by neurologist or
experienced physician. Supervise first self-
injection and for 30 minutes after. One or
more of vasodilatation, chest pain, dyspnoea,
palpitations or tachycardia may occur within
minutes after injection. These generally
resolve spontaneously after a short time. If
severe, treat symptomatically. Caution in
patients with pre-existing cardiac disorders
and review such patients regularly. Rarely
convulsions and/or anaphylactic or
allergic reactions. Rarely, hypersensitivity
(bronchospasm, anaphylaxis or urticaria). If
severe, treat appropriately and discontinue
Copaxone. Interactions – No formal
evaluation. Increased incidence of
injection-site reactions with concurrent
corticosteroids. Theoretical potential to
affect distribution of protein-bound drugs,
therefore concomitant use of these should
be monitored. Pregnancy and lactation –
Not to be used in pregnancy. Consider
contraceptive cover. No data on excretion in
human milk. Undesirable effects – Injection
site reactions (erythema, pain, mass, pruritus,
oedema, inflammation, hypersensitivity,
lipoatrophy). An immediate post-injection
reaction (one or more of vasodilation, chest
pain, dyspnoea, palpitation, tachycardia) may
occur within minutes, reported at least once
by 41% of patients receiving Copaxone
compared to 20% of patients receiving
placebo. >1%: Nausea, anxiety, rash,
hyperhidrosis, chills, face oedema, syncope,
vomiting, lymphadenopathy, oedema,
nervousness, tremor, herpes simplex, skin
benign neoplasm, eye disorder, vaginal
candidiasis, weight increased. Rarely:
Anaphylactoid reactions, convulsions, shifts
in white blood cell counts, elevated liver
enzymes (with no evidence of clinical
significance) and skin necrosis at injection
sites. Please refer to the SPC for a full list of
adverse events. Overdose – Monitor,
treat symptomatically. Pharmaceutical
Precautions – Store Copaxone in refrigerator
(2ºC to 8ºC). If the pre-filled syringes cannot
be stored in a refrigerator, they can be stored
at room temperature (15ºC to 25ºC) once for
up to one month. Legal Category – POM.
Package Quantity and Basic NHS Cost – 28
pre-filled syringes of Copaxone: £545.59.
Product Licence Number – 10921/0023
Further Information – Further medical
information available on request from Teva
Pharmaceuticals Limited, The Gate House,
Gatehouse Way, Aylesbury, Bucks, HP19 8DB
Date of Preparation – September 2008.

Adverse events should be reported.
Reporting forms and information can
be found at www.yellowcard.gov.uk.

Adverse events should also
be reported to

Teva Pharmaceuticals Ltd on
telephone number: 01296 719768.

Reference: Ford C. et al. Multiple Sclerosis 2006; 12: 309-320.

Date of preparation: December 2008 Code: C0807/428f
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