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Constituents of the cannabis plant, cannabinoids,
may be of therapeutic value in neurologic diseases. The
most abundant cannabinoids are D9-tetrahydrocanna-
binol (THC), which possesses psychoactive properties,
and cannabidiol (CBD), which has no intrinsic psycho-
active effects, but exhibits neuroprotective properties in
preclinical studies. A small number of high-quality
clinical trials support the safety and efficacy of canna-
binoids for treatment of spasticity of multiple sclerosis,
pain refractory to opioids, glaucoma, chemotherapy
induced nausea and vomiting and rare severe forms of
childhood refractory epilepsies. Lower level clinical
evidence indicates that cannabinoids may be useful for
dystonia, tics, tremors, epilepsy, migraine and weight
loss. Data are also limited in regards to adverse events
and safety.

Common nonspecific adverse events are similar to
those of other CNS ‘depressants’ and include weakness,
mood changes and dizziness. Cannabinoids can have
cardiovascular adverse events and, when smoked
chronically, may affect pulmonary function. Fatalities
are rare even with recreational use. There is a concern
about psychological dependence, but physical depen-
dence is less well documented. Cannabis preparations
may presently offer an option for compassionate use in
severe neurologic diseases, but at this point, only when
standard-of-care therapy is ineffective.

There is public (and producer) interest in cannabis
containing medicinal products and currently there seems
to be an interest in the Sri lankan community mostly in
public and political domain to have these products
available for illnesses in our patients. With the licensing
of CBD for Dravet and Lennox Gastaut syndromes in USA
and UK, two rare but severe forms of epilepsy resistant
to other drugs, our colleague paediatricians are naturally
interested in offering this treatment to selected patients
of theirs, but they have justifiable concerns about
exposing a group already vulnerable to mental health
and neuro behavioural comorbidities to the associated
additional risks associated with the use of cannabis
products.

The cannabis plant produces at least 144 naturally
occurring compounds known as cannabinoids. The most
widely researched cannabinoids are THC and CBD. THC
is the primary constituent of cannabis that causes the
“high” whereas CBD is not intoxicating at typical doses.

Several products exist for medicinal use and these differ
in THC/CBD profile, formulation, licensed indications,
and conditions for prescribing. Cannabis based products
that were previously listed in Schedule 1 (Drugs belonging
to schedule 1 are thought to have no therapeutic value
and therefore cannot be lawfully possessed or
prescribed) can now be prescribed by doctors on the
General Medical Council Specialist Register in the UK,
on a named patient basis. Currently, general practitioners
in the UK cannot prescribe them. Some cannabis-based
products were already available for medicinal use before
rescheduling in 2018. Sativex, an oral spray derived from
the cannabis plant containing THC and CBD in a 1:1 ratio,
is licensed for the treatment of spasticity in multiple
sclerosis in 29 countries, including the UK, Israel,
Canada, Brazil, and Australia. However, a meta-analysis
suggests its effectiveness may be limited and it is not
recommended by the UK’s National Institute for Health
and Care Excellence (NICE) because of poor cost
effectiveness.

Epidiolex, an oral CBD solution derived from the
cannabis plant, was licensed by the US Food and Drug
Administration in June 2018 for the treatment of seizures
in two rare and severe forms of childhood epilepsy –
Lennox-Gastaut syndrome and Dravet syndrome based
on data from randomized controlled trials supported by
selected case videos, and “emotional testimony” from
parents. FDA has approved its use recently for seizures
in tuberous sclerosis based on a recently completed trial.
Of note is that two recently completed randomized
controlled trials failed to show efficacy of CBD and CBDV
for the treatment of refractory focal onset epilepsy in
adults. With the licensing of cannabidiol for drug resis-
tant seizures in Dravet and Lennox Gastaut syndromes in
the United states in 2018, interest in the potential for
cannabis-based-medicinal products to meet currently
unmet needs for people with epilepsy continues to grow.
Only pure cannabidiol formulations have been rigorously
evaluated in controlled trials thus far, with modest but
significant improvements in motor seizures.

In the last 2 years, five randomized controlled trials
of pharmaceutical grade CBD have been completed. The
first study reported on the use of CBD (Epidiolex) for the
treatment of convulsive seizures in patients with Dravet
syndrome. In this double-blind, placebo controlled study,
patients were randomized to receive either CBD at
20 mg/kg/day or placebo in addition to their standard
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AEDs. The primary outcome measure was the change in
convulsive seizures over a 14-week treatment period
compared to a 4-week baseline. The authors were able to
show a significant decrease in convulsive seizures per
month from 12.4 to 5.9 with CBD vs. 14.9 to 14.1 with
placebo (p=0.01 after adjusting for baseline differences).
The responder rate of convulsive seizures in this study
was 43% for CBD vs. 27% for placebo (p=0.08). The
authors also reported on the overall seizure frequency
(all seizure types) which has improved in the CBD group
(p=0.03). However, there was no significant improvement
in the nonconvulsive seizures. There was an overall
improvement in the Caregiver Global Impression of
Change scale in 62% of the CBD compared to 34% of the
patients treated with placebo. Of the two LGS studies, the
first study included 171 patients with drop seizures who
were randomized to receive either placebo or CBD
(Epidiolex) at 20 mg/kg/day after a 4-week baseline; the
primary endpoint was change from baseline in drop
seizure frequency. After 14 weeks of treatment, the median
percentage reduction in drop seizure frequency per month
from baseline was 43.9%in the CBD group and 21.8% in
the placebo group (p=0.0135). Forty-four percent of
patients were considered responders in the treatment
phase and 46% in the maintenance phase of the study
with respect to a reduction of drop seizures. The second
randomized and placebo-controlled study also evaluated
the efficacy of CBD in LGS with the primary endpoint being
change in the rate of drop seizures. In this dose ranging
study, patients were randomized to placebo, 10 mg/kg/
day or 20 mg/kg/day of CBD with response measured at
14 weeks when compared to 4-week baseline. Of the 225
enrolled patients, 41.9% in the 20 mg/kg/day CBD group,
37.2% in the 10 mg/kg/day CBD group, and 17.2% in the
placebo group responded to therapy with comparisons
between treatment and placebo groups being significant.
Responder rates for drop seizures were 39%, 36%, and
14% in the 20 mg/kg/day, 10 mg/kg/day, and placebo
groups, respectively.

Dronabinol and nabilone are synthetically produced
medicinal products that mimic the effects of THC. Drona-
binol has an identical structure to THC, while nabilone
has a related structure and is more potent than
dronabinol, requiring lower doses to achieve clinical
efficacy. Countries including the US, the Netherlands,
Germany, Austria, and Croatia have licensed the use of
both products. They are licensed for the treatment of
weight loss in patients with AIDS and of nausea and
vomiting in people receiving chemotherapy who have
failed to respond adequately to conventional anti-
emetics. Nabilone is licensed in the UK while dronabinol
is not licensed but can be prescribed on a named patient
basis.

A combination of U 9-THC and CBD, nabiximols
(Sativex), showed >20% improvement in spasticity in
patients with MS after 4 weeks in over half of patients
treated. This has led to approval of use of nabiximols in
multiple sclerosis for management of severe spasticity.
The preparation, nabiximols (Sativex) has currently
attained regulatory approval in 30 countries for
spasticity associated with multiple sclerosis (MS), and
in Canada for central neuropathic pain in MS, and for
opioid-resistant cancer pain. Recent surveys find usage
rates for cannabis of 20%-60% among MS patients.
Cannabis may improve quality of life in some patients
with multiple sclerosis. Patients’ perception of the benefit
of cannabis is often vastly different from their clinicians.

Other areas where a keen interest exists in studying
the value of cannabinoids are intractable epilepsy, brain
tumors, Parkinson disease (PD), Alzheimer disease (AD)
and traumatic brain injury (TBI)/chronic traumatic ence-
phalopathy (CTE). Available studies and data in these
conditions are of low quality mainly observational and
needs further properly designed studies before consi-
dering use in these conditions.

Adverse effects of CBD include diarrhoea, somno-
lence and reduced appetite, with mostly acceptable
tolerability, but a not insignificant (up to 1 in 23) risk of
serious adverse events. Recognized drug interactions
include with valproate (increased risk of hepatotoxicity)
and clobazam (contributing to somnolence, increased
secretions, probably chest infections, and potentially
efficacy).

A significant gap exists between the actual evidence,
and public beliefs, fueled by media and anecdote. Pro
cannabis lobby brings out sympathy and emotional
aspects of the illnesses to promote their cause. Continued
education of the public, policymakers, researchers and
healthcare providers about what is and isn’t yet known,
together with on-going good quality research is essential
to counter future potential risks, particularly in relation
to vulnerable populations like disabled MS patients,
severe epilepsies, and patients with intractable pain
syndromes.

Based on current evidence in terms of efficacy or
tolerability it is not yet a “game changer”, and there is
much still to be done. There are justifiable concerns about
the use of THC containing products, particularly in
children and adolescents and moreover being used for
unlicensed conditions resulting in wide abuse with
significant drawbacks and repercussions. So when the
evidence is not strong and the consequences can be
detrimental to the cause, best is to practice caution –
“Primum non nocere”.
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Introduction
Although palliative care has often been associated

with the care of people with cancer there has been
increasing awareness of neurological palliative care and
in 2016 the European Academy of Neurology and the
European Association for Palliative Care collaborated
in producing a Consensus document1. This document
emphasises the increasing importance of palliative care
for neurological patients, and their families, and the need
for neurologists to become involved.

Palliative care is defined by the World Health
Organisation as “An approach that improves the quality
of life of patients and their families facing problems
associated with life-threatening illness, through the
prevention and relief of suffering, early identification
and impeccable assessment and treatment of pain and
other problems, physical, psychosocial and spiritual”2.
Thus, neurologists are very closely involved in providing
palliative care as many patients do have a life-threa-
tening illness – this may be a progressive disease such
as motor neurone disease (MND) or in acute situations
when death may occur suddenly, such as in acute stroke
or infections. In all patient care it is important to ensure
good communication with patient and family, share
decision making and goal setting and provide symptom
management. Specialist palliative care may be needed
for some more complex patients, where the team would
provide palliative care as their main activity and have
received specialist training and continuing education3.

Review

1Professor, Tizard Centre, University of Kent, Cornwallis North East, University of Kent, Canterbury, Kent, CT2 2NF UK.
Correspondence: David Oliver  E-mail: drdjoliver@gmail.com
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Abstract

Palliative care is a very important part of the care
for people with neurological disease, and their
families. This may be appropriate in any patient
group, but is particularly helpful for patients with
progressive neurological disease and when the
disease is progressing towards the end of life. A
multidisciplinary approach allows the assess-
ment and management of the various issues facing
patients – physical, such as symptom manage-
ment, psychological, social and spiritual. In this
way the quality of life of patients can be
maintained and preparations made for the end of
life, so that they are able to have their symptoms
managed effectively and die peacefully.

Palliative care assessment

The assessment of the patient and family will involve all
aspects of care, as described in the WHO Definition:

• Physical – the various symptoms that may be
experienced by the patient, including pain, breath-
lessness, dysphagia, dysarthria, mobility issues,
tremor, confusion, agitation, anxiety, depression.
There is a need to be proactive in looking for symp-
toms, as patients and families may be reluctant to
talk about some issues. The careful elucidation of
the cause of the symptom is essential before
treatment – which may be using medication or non-
pharmacological1.
The assessment may need to be of mobility and
positioning, as the patient becomes less mobile and
more dependent, and the wider multidisciplinary
team should be involved.

• Psychological – patients will have their own concerns
about their diagnosis, disease progression or their
future. This may present as anxiety or depression,
but other issues may need to be heard and addressed
appropriately.

• Social – most people are part of larger family groups,
who will have their own particular concerns and for
whom the patients may have concerns. It is important
that these issues are heard and support given.

• Spiritual – patients may have specific religious
concerns but more often may express their worries
about the future, or issues related to their illness –
such as “why me?”, “how will I cope”, “what happens
as I am dying or after death”4. These may be openly
expressed or discussed in less obvious ways, as
concerns about other aspects of life. The wider
multidisciplinary team may be able to respond and
support the person and their family and allow
expression of these issues.

This assessment of all of the issues that are
important to the person, and their family, will often
involve the wider multidisciplinary team.  It is important
that the team members liaise and can involve other
members of the team appropriately.

Effectiveness of palliative care

There is increasing evidence for the effectiveness of
palliative care, although this is limited. A Cochrane
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Library Systematic review of 23 studies that evaluated
home palliative care for people with advanced illness
did show that people were more likely to die at home and
there was evidence that symptom burden was reduced5.
A similar Cochrane Review of palliative care interventions
for people with multiple sclerosis (MS) showed no clear
evidence of any effect on quality of life or hospital
admissions6. Within cancer care there has been evidence
that early palliative care involvement improves quality
of life and mood and length of survival7.

There have been studies looking at the effectiveness
of palliative care for people with neurological disease. A
short-term palliative care intervention was found to lead
to improvement of symptoms for people with MS, whereas
the control group deteriorated, and this was associated
with improvement in caregiver burden and was found to
be cost effective8,9. The provision of extra training in
palliative care for specialist MS nurses was shown to
help in symptom management but did not affect quality
of life or other outcomes10. A randomized controlled trial
of multidisciplinary palliative care for people with
advanced neurological disease, including MND, MS and
Parkinson's disease (PD), found an improvement in
quality of life and symptoms – pain control, breath-
lessness, sleep disorders and bowel symptoms – and
there were trends for improvement in other symptoms11.

There is also increasing evidence for the effec-
tiveness of multidisciplinary team (MDT) care. Within
the care of MND two studies have shown that the MDT
approach may lead to an increase in length of life12,13. It
is unclear as to the most important aspect of the MDT
approach but it may be due to the closer working
relationships, the development of trust between team
members and the ability of close collaboration and
sharing of information.  This may be partly supported by
the evidence on neurological palliative care where the
involvement of a wider multidisciplinary team on an
intensive basis, with regular visits and support11, was
more effective that a short-term intervention8,10.

A multidisciplinary palliative care out-patient clinic
for people with PD has been shown to improve quality of
life, non-motor symptoms, the severity of motor
symptoms and the completion of advance care planning
documents14. There were improvements in caregiver
anxiety and care giver burden but these were only
significant after 12 months and were less conclusive.
There was also evidence that the benefits were greater
for people who were found to have a higher level of
palliative care needs14.

Care at the end of life

Although palliative care may be appropriate,
according to the needs of the patient and family, at any
time during the disease progression there is a particular

need to ensure that a full assessment is undertaken as
the person becomes iller and approaches the final stages
of their illness. It has been suggested that there are certain
triggers that may indicate that the end of life, the last
6 to 12 months, is approaching. These are swallowing
problems, recurring infection (especially aspiration
pneumonia), marked decline in functional status, first
episode of aspiration pneumonia, cognitive difficulties,
weight loss and significant complex symptoms, as well
as the overall impression of the professional team15.
Although these were initially decided by consensus within
a group of experts, a retrospective survey of patients
who had died with neurological disease showed that the
number of triggers increased as death approached16.
A particularly significant trigger was aspiration pneu-
monia which was seen primarily in the last 6 months of
life and may reflect a patient who is deteriorating, with
reduced generalised weakness, poor swallowing, reduced
cough and increased breathing issues.

The recognition of the end of life phase is important
as it allows the multidisciplinary team to focus
particularly on symptoms, other physical issues and
psycho-social concerns, and facilitate communication
with the patient, if this is possible, the family and all the
professionals involved in the person’s care. In this way
potential crises may be anticipated and plans made to
ensure that the patient's wishes are met.  There is also
the opportunity for all involved to discuss the situation
and be more prepared for the death. It is particularly
important for the family to become more aware, together
with the patient, if they are able to be involved in these
conversations.

As the disease progresses and death approaches
careful consideration should be given to medication.
There may be existing medications that are no longer
appropriate, such as statins, which may be stopped.
Medication may need to be prescribed so it is readily
available to cope with new anticipated symptoms. For
instance, for a patient at home it is important to ensure
that medication is in the home to cope with pain, choking,
breathlessness or distress is important – often an
analgesic, anti-emetic, a relaxant and an anticholinergic,
to reduce chest secretions. If these are readily available
any professional can administer them or on occasions,
with training, the family may be able to give the
medication and minimise distress at the end of life.

As patients with neurological disease deteriorate,
they may face reduced communication and / or cognition.
Thus, advance care planning (ACP) is particularly impor-
tant when a person, while they have capacity to make
decisions, expresses their wishes about the treatment
they would wish to receive or not receive if they lose
capacity – due to cognitive changes, loss of communi-
cation or severe weakness or loss of consciousness17.
This may be as a specific Advance Directive, where the
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person states the treatments they do not wish to receive,
or the appointment of a proxy, or advocate, to make
decisions on their behalf if they lose capacity – the
professionals may ask the proxy for their view of the
person's wishes.  In these ways the person, who has lost
capacity is able to influence the care they receive and
this is often reassuring for the patient and relieves the
burden from family1.

Conclusion
Palliative care should be available according to

need, rather than just restricted to a specific period
towards the end of life. The needs of patients will vary
over time and palliative care may be appropriate at
certain times. For instance, a patient with MND may have
greater palliative care needs at diagnosis, as they face
the challenge of coping with the disease and the fears it
may engender, when gastrostomy is considered, when
respiratory support is discussed and towards the end of
life. This may, for many patients with MND, be over a
period of two to three years, although for some it may be
over a longer timescale. A person with PD may have similar
varying needs, perhaps related to pain, non-motor
symptoms, disability, aspiration pneumonia and in the
later stages of the disease progression, but this may be
over 10 to 15 years, or even longer. Specialist palliative
care or hospice care may be needed at any time if these
needs are more complex and the specialist MDT may
provide other care during the periods between this
involvement.

There is a need for all involved in the care of
neurological patients and their families to increase their
skills – for neurologists to learn more about the
management of symptoms and palliative care and for
palliative care specialists to understand more about the
issues for neurological patients1. In this way there can
be greater collaboration and interaction between teams
and improved care for patients and families. In Europe a
EAN / EAPC online survey found that there was often
collaboration between neurology and palliative care for
people with MND and brain tumours and less often with
MS and PD18. The level of collaboration varied greatly,
from occasional contacts to joint clinics.

Discussions about care at the end of life may take
place throughout the disease progression whenever
patients and families would like to do so and particularly
at times when decisions are made about future
management, including diagnosis or if interventions are
being considered, such as gastrostomy or non-invasive
ventilation1.

There is discussion of the role of the neurologist as
a palliative care provider19 and that the role of the
neurologists is changing from being purely a diagnos-
tician to the provision of ongoing care for patients and

their families, sharing in their growth and decline, and
supporting them in their deterioration and later stage20.
This will encompass primary palliative care – discussing
serious news, managing symptoms, ensuring treatment
is aligned to the patients’ wishes, preparing for end of
life and working as part of the wider multidisciplinary
team.

This is a challenge for the future but palliative care
and neurology need to collaborate, so that the quality of
life of patients, and their families, can be maintained at
as good a level as possible and enabling them to die
peacefully.
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Neurological disabi lity is multi-dimensional. These
includ e mobi l i ty l im it at ions, uppe r l imb dys funct ion,
swa l low ing, speech, vision, hearing, cont inence, cogni-
t ion and behavioura l issues. Out of a ll these, rega ining
mobi lity is of paramount importance to most pat ients.
Rega ining mobi lity is vita l for pat ients not only to wa lk
but also get back to normal life as much as possible, to
m a in t a in fa m i ly, w ork  a nd soc i a l  respons i b i l i t i es as
w e l l as to l ive independent ly as possible. Addit iona lly,
th ere  a re psycho logica l and phys iolog ica l b ene f i ts of
ma int a ining bip eda l mobi l ity.

Normal ga it requires that many systems, including
s tre ngth, se nsat ion a nd coord in at ion funct ion in a n
integrated fashion. Locomot ion in humans is based on
spinal pattern generators, which are regulated by supra-
sp ina l con tro l. Cort icofuga l, basa l  ga ng l ia , cere be l la r,
ve s t ib u losp in a l  a n d r e t icu losp in a l  co n tro ls a r e  a l l
impor ta nt  in norma l bipe da l  w a l k ing. The  con trol  o f
w a lk ing must thus invo lve motor cortex (possibly the
supplementary motor area on the medial surface of the
fron t a l lob e w h ich g ives rise  to d iagon a l ly opposi t e
movements of arms or legs when stimulated), the cere-
be l lum, sub th a l amic region, m idbr a in, noradre ne rg ic
re t icu lospina l tr act  a nd th e sp in a l locomo tor cen tr e.
Neurological mobility disorders could be due to isolated
mo tor w ea kness, para lys is, spas t ic ity, at axia , sensory
d e f ic i ts, dysk in e t ic m ove m e n ts , co ord i n a t i on a nd
balance disturbances or a combination of many factors.

From a  R eh ab i l it at ion M e dicine  m an agem en t of
neuro-mobi lity, many facets need to be addressed in order
to optimise mobi lity. Observing how patient is mobi lising
is the most important part of neurological examination.
Typ es o f  ga i t  d isord e rs a re  h e m ip l e g ic or d ip l e g ic
sc issor ing ga i t in spast ic condi t ions, fes t inen t ga i t in
Park insons, Trende lenburg or w add ling ga it or lordot ic
ga it in muscle disorders, high stepping ga it in sensory
disord ers, broad based atax ia in cereb e l lar disorders,
chor e iform ga i t in hyperk ine t ic ga it  d isord ers. Wh en
observing their gait, it is important to look at the speed,
stride length and cadence. Beyond this you need to look
at spasticity related altered body postures, bed and wheel
chair seat ing postures, seating ba lance, abil ity to stand
from se at ing posture, tr ansf e ra b i l i ty and t echnique,
a bi l i ty to re m a in s ta nd ing a nd th e  s ta nding pos ture.
A wide base may indicate cerebe llar or propriocept ive
loss.

Review
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 There are many mobility related scales we use such
as Rivermead Mobi l ity Index which is a 15-point sca le
which assesses the abil ity to turn in bed to running 10
meters. Depending on the condit ion of the pat ient, w e
cou ld use  many other simpl er sca les such as 6-me ter
timed walk test or Timed up and Go (TUG) test or other
mob i l ity associa ted sca l es such as Be rg ba lance sca le
looking at the balance of the patient. At the higher end of
the spectrum, we could use facilities such as Gait analysis
to opt im iz e a nd f in e tun e mobi l ity of  some  p at ie nts.
B eyond th is, w e a lso n ee d to loo k  a t  soc i a l  mobi l ity
including gett ing back to driving.

Any improvem ent  in the ladde r o f such mobi l i ty
scales will improve the quality of life and independence.
Hence a patient who could not turn in bed independently
(Rivermead 1) to improve up to be ing able to sit at the
e dge  o f  b e d ind e p e nd e n t l y (R ive rm e a d 3) cou ld b e
considered signif icant progress. Such improvement w il l
also reduce the patient getting pressure sores, ability to
eat seated as we ll as improving lung functions. Similarly
if a patient improves from being able to wa lk 10 meters
(Rivermead 7) to walking on uneven ground (Rivermead
12) is a significant improvement though overall mobility
is much less than if they previously had normal mobi lity.

For  a  succe ss fu l  mo b i l i ty n e uro -r e h a b i l i t a t ion
progr am, it  should have  access to not  only to mul t i-
disciplinary teams but a lso many other faci lities. These
inc lud e  or tho t ics (sp l int ing), w a l k ing a ids, sp ec i a l is t
wheelchair services, medications and spasticity services,
a  g a i t  l a b, fun ct ion a l  e l ec tr ica l  s t imu l a t ion  se rv i ce,
access to orthopae dic a nd neurosurgica l  serv ices and
disabi l ity driving assessment service. Such faci l it ies are
very important to maximize the potential of the patients,
which is the overall goal in Rehabilitation Medicine. It is
a lso v it a l  to r ecogn ize  the  environme n ta l l im it a t ions
patients have which could limit their mobi lity. It is routine
for our occupat iona l therapists to look at home as we ll
as w ork  e nv i ronm e n ts i f  n e e d e d to m a x im i z e  th e ir
poten t ia l.

It is import an t  to recogniz e th at  any und er ly ing
condit ion causing mobi l ity problem needs appropriate
ma nage ment  whe re poss ible  – such as in spina l cord
compr ess ion, Gu i l l a in B a rr e  Syndrom e or P a rk inson
dise ase.
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Therapy

In ne uro-re habi l it at ion, mu lt idiscip l ina ry input is
essent ia l at  a l l stages for hol ist ic manageme nt wh ich
includes mobi l ity disorders.

For mobility issues, this MDT team should generally
cons ist  of  a  phys io th e ra p is t, occup a t iona l  th e ra p ist,
orthotist and the Rehabil itation M edicine consultant. At
t i m es d e p e nd in g on  th e  issu es,  o th e rs h ave  to b e
incorporated such as the orthopa edic surgeon, whee l
cha ir OT/ t echno log is t, psycho log ist  and ga i t  a n a lysis
t e am m e mbe rs. Sp ec i f ic ach ieva b l e go a ls shou ld b e
planned and discussed within the MDT team as wel l as
with the patient. Many patients need long term follow up
by the Rehabi l itat ion Consultant  who may in turn get
either the MDT or individua l therapy members involved
depending on the specif ic issues. For many long term
condit ions, pat ients cannot  be given l ife long therapy
input due to limited resources. Such pat ients are given
therapy exercises for them to maintain their potential. If
pat ients deteriorate due to natura l progression of the
condi t ion or du e to a ny othe r f actors, the n p at ie nts
should be able to access top up therapy.

Drug management

Drug m an ageme nt  o f mobi l ity issu es ar e pr edo-
m i n a n t ly r e l a t ed t o m a n age m e n t  o f  sp as t ic i ty. In
genera l ized spast icity affect ing mobi l ity, w e would use
many ant ispast ic agents such as Baclofen, Gabapent in,
Tizanidine, Danthrolene and Diazepam. It is important
to remember that spasticity in some circumstances wi ll
help the patient to ma inta in mobil ity and hence needs
careful eva luat ion.

Botul inum toxin is used for foca l spast ic ity. Com-
monly in lower l imbs, the adductor, hamstrings, gastro-
soleus muscle and posterior t ibial muscles are injected.
These most often need to be used in combination with
suitable splint ing. Some patients may have troublesome
s tr i a t a l  to e  or to e  c l a w i ng w h ic h n e e ds tr e a tm e n t.
Botulinum toxin is expensive and hence it is vital to make
sure  goa ls a r e  c l a r if i e d a nd m e t for con t inu at ion o f
tr e atm e n t. For p a t i e n ts w ho a r e w h e e lch a ir bound,
Botul inum toxin injections can he lp to improve seat ing
pos tur e, preven t  pr essur e  sores a nd h ence improve
overall quality of life.  Injecting the upper limbs too could
potentially help mobi lity. An example is, if we could help
the m to ext e nd th e ir fore a rm by in ject ing b iceps or
brachio-radialis, it may help them to use a Z immer frame.

There is a sma ll group of patients w ith condit ions
such as spina l injuries or mult iple sclerosis where it is
d i f f icu l t  to m a n age  th e ir sp as t ic i ty w i t h e i th e r or a l
medicat ions or Botulinum toxin injections. They have to
be considered for intrathecal baclofen pump (ITB) which
is highly effective in controll ing underlying spasticity. It
is very expensive and usually they need a test dose before
implanting the pump. Few patients can get back to bipedal
mobil ity but for majority of patients, ITB w il l he lp w ith
the ir wh e e l  ch a ir se at ing and mob i l i ty. Troub lesom e
spasms or postures could be some of the reasons where
they cannot sit out for a long time, which could be well
controlled w ith ITB pump (as below). These pumps are
not only very effective but also could give hourly varying
doses to f ine tune their management. Once stable, side
effects are minimal, however they need regular filling of
the ir pump port which is usual ly placed in the anterior
abdom ina l w a l l.

Before ITB

  After ITB
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Gait analysis

Th is is an import an t tool  in the  m an agem en t of
comp lex mobi l ity prob le ms such as in ce re br a l  p a lsy
pat ients. About 85% of cerebra l pa lsy pat ients do have
spast ic ity re la te d ga it  d isord ers. In othe rs w ho h ave
cerebral palsy re lated dyskinesia or ataxia, complex ga it
ana lysis is less useful. Ga it ana lysis is t ime consuming,
but we could get multiple data from dynamic force plate,
3D motion analysis, surface EMG, joint angles and pedar
pr essu r e  m on i t or in g. F rom ga i t  a n a lys is w e  cou ld
objective ly assess the deviation from normal mobility at
al l leve ls. A typical ga it cycle is broadly divided into the
sw ing phase and the stance phase. Walking requires an
up r igh t  pos i t i on w i th fu l l y fu nct i on in g a n t i-g r av i ty
muscles and intact postura l reflexes. A greater amount
of time is spent in the stance phase with the stance phase
contributing to about 60% of the gait cycle and the swing
phase contributing to 40%.

Gait analysis is a very important tool for assessment
of complex gait, to monitor progress, plan treatment and
intervent ions, monitor effect iveness of treatment and
prevent complicat ions. The intervent ions follow ing gait
ana lysis, may include injections for spasticity, Functional
El ectr ica l  St imu la t ion (FES), ortho t ics, phys io th erapy,
surgical interventions or a combinat ion of the above.

Functional Electrical Stimulation

This is a technique which is now being widely used
in reha bi l i tat ion. M any pat i ents who are mobi le w ith
underlying spast icity may have spast ic foot drop. Such
pa tte rn is typica l ly see n in stroke  p at i ents w ho have
hemiplegic ga it w ith sp ast ic foot drop, circumduct ion
and hip hiking. If you fail to control with simple AFO and
other therapeut ic measures, they could be considered
for single channel FES where the common peroneal nerve
is st imu lat ed using a sw itch in the insole  to produce
dorsiflexion of the foot during sw ing phase of the gait
cyc le.

 In some patients it could have a dramatic effect. In
general, in stroke patients, FES improves wa lking speed
by 16%, reduces the effort of walking by 29%, improves
con f idence and reduces fa l ls. Bi l atera l  FES a nd mul t i-
channe l FES systems are also in use but they are more
complicated to use and need a lot of determination by
the patient. Advanced systems are being implanted, which
have more user friendly versions and they give better
results.

Orthotics

Orthotics play a key role in the overall management
of most pat ien ts, in both acute and chronic stages as
w e l l  as in upper or low er motor n eurone lesions and
myopathies. Hence it is vita l to have the back up of a
good orthot ic department. They could be used alone in
low er motor lesions such as foot drop due to common
peroneal nerve pa lsy or in combination w ith botul inum
tox in or oth e r m e dica t ions in upp er motor n e uron e
l es ions.

Or t ho t i c pr escr ip t i on w i l l  b e  d e t e r m in e d by  a
discussion w ith the pat ient and an assessment of ga it
k in e t ics, m a nu a l  musc l e  t es t ing  a nd  jo i n t  r a nge  o f
mot ion. There is a huge range of orthot ics, from simple
foot insoles to complex reciprocating gait orthosis where
w he n on e  f l exes w h i l e  oth er kne e  exte nds, use d by
cerebral palsy patients. More extensive orthosis such as
Knee Ankle Foot Orthosis (KAFO) or Hip Knee AFOs (HKAFO)
a r e use d by pos t-po l io p a t i en ts, p a t i en ts w i th myo-
pathies, spina bif ida, spina l lesions and cerebra l pa lsy.
M os t  o f  th ese  a r e  ind i v idu a l ise d o r thos is a nd th ey
somet imes need perfect ing over many sitt ings due to
co mp l ex b i om ec h a n i cs o f  m ob i l i ty.  M a ny us e rs o f
exte nded orthosis d epend to ta l ly on the ir orthosis to
ma inta in the ir l imited mobi l ity.

Commonest form of orthosis is Ankle Foot Orthosis
(AFO) used for patients having foot drop. A range of these
are ava ilable to address differing biomechanics of these
patients.  Some need regular tweaking from the orthotists
to make sure they fit we ll. In acute stages, orthosis also
have a critical role in the prevention of contractures and
many patients are given night spl ints such as ‘foot up’
spl ints as a preventat ive measure. Some pat ients may
a lso id e n t i fy t h e ir w a l k i ng prob l e m  as du e  to  kn e e
instabi l ity. This may be due to the knee giving w ay or
re lated to hyperextension, which can cause pain. There
is a lack of evidence on orthotics for the management of
knee instabil ity re lated to neuromuscular disorders on
pain and falls but control of knee alignment through use
of rigid AFOs or through knee braces can be successful.

Pat ients w ith polyneuropathy commonly present
with changes to the al ignment of joints, which can lead
to pa in, instabil ity or ca l lous bui ld ups under the feet.
Custom insoles are an effective treatment of cavus foot

FES system
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pain and its associated limitation in function by reducing
and redistributing abnorma l ground reaction forces.

Wheelchairs and specialist seating

Wheelcha irs are very important for many patients.
Most spinal injury patients are totally dependent on them
while others do use it intermittently for indoor or outdoor
mobi lity. There are many categories of wheel chairs and
most individua ls w ith good seat ing ba lance and upper
l imb funct ion can use a standard se lf-prope l led whee l
chair. Others who are dependent on wheelcha irs all day,
need many other modifications to keep them comfortable
and prevent pressure sores. Uncomfortable whee lcha irs
also could precipitate troublesome spasms. This is where
sp e c i a l is t  se a t ing sys t e ms a r e  n e e d e d. H e nc e  i t  is
absolutely vital for a Neuro-rehabilitation service to have
access to a sp eci a l is t  w he e lch a ir serv ice. On e of  my
patients, who has Duchenne’s Muscular Dystrophy with
severe weakness and could easily have been bed bound,
has a well-adapted pow er chair for his needs. With this
he goes a l l over UK conduct ing inspirat iona l talks and
also been to the parliament to lobby ministers. None of
this would have been possible, if he did not have his
accommodat ing powered whee lcha ir which he controls
by head movements. Within l imitations, his wheelchair
a llows him to maximize his qual ity of l iving.

For a quadriplegic spinal injury patient, he may need
head, trunk, pe lvic and foot supports. Addit iona l ly, he
will need a suitable pressure relieving cushion to prevent
pressure sores. For a severe cerebral pa lsy pat ient with
scol iosis, he will need to moulded wheelcha ir to accom-
mod ate posture, if it  canno t be corrected by surge ry.
Addit ional ly, to improve qual ity of l ife, for patients who
do not have good upper l imb funct ion to se lf prope l,
po w e r e d w h e e lc h a irs a r e  ava i l a b l e  w h ich cou ld  b e
operated by either a joystick or other means.

Surgery

Surge ry p l ays a  v i t a l  ro l e  in a  sm a l l  numb e r o f
pat ients with mobi l ity disorders. Surgica l intervent ions
could involve bone, muscle, joints, l igaments, tendons
or nerves. The goals of surgery may be to improve pain,
m in im iz e  imp a irm en t  a nd m ax im ize  motor funct ion,
increase muscle  stre ngth and con trol tone  as w e l l  as
spasticity and to promote self-care. Some are to improve
bipe da l mobi l ity where as othe rs cou ld be to improve
w h e e lc h a ir  mob i l i t y by  imp rov i ng s e a t i ng such as
scol iosis correct ive surgery. Implantat ion of ITB pump
a lso fa l ls into surgica l intervent ion category. In severe
sp as t ici ty, som e are referred for dorsa l rhizo tomy. In
many complex mobi l ity disorders such as cerebral palsy,
surgica l interventions are done e ither over many years
as new problems deve lop or somet imes done as single
event. Surgery needs to be fol low ed by therapy inputHead, trunk and pelvic supports

Moulded seating
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includ ing sp l int ing to opt im iz e be ne f i ts. Exampl es o f
low er l imb surgica l interve nt ions inc lude femor a l and
t ibia l derotational surgery, osteotomy, tendon re leases,
tendon transfer /  lengthening, arthrodesis as w el l as a
variety of foot surgeries particularly in condit ions such
as Charcot M arie Tooth Syndrome.

Mobility and other aids

Most bipedal patients use a wide variety of mobility
a i ds d e p e n d ing  in th e i r ov e r a l l  m ob i l i ty as w e l l  as
b a l a nce . Th ese  h ave  to b e  i d e a l ly a ssesse d by t h e
therapists. These include a simple walking stick to a gutter
frame. Most he lp mobi lity by widening the base to give
s t a b i l i ty w h en w a l k ing. Add i t ion a l ly, for p a t i e n ts to
function at home, some patients need hoists or stair lifts.
Hence it is important for an occupat iona l therapist to
visit patients at home to make suitable recommendations.

Driving adaptations

Getting back to driving is also an important goal for
many who may have had an acute disabi lity. Hence it is a
vital part of disability assessments. They are referred to
disa bl ed driving services to m ak e recomm enda t ions.
There are multiple driving adaptations avai lable direct ly
r e f lect ing on th e ir n e uro log ica l  d isa b i l i ty as w e l l  as
various other transfer and storage adaptations for wheel
chair bound drivers. All these help them to improve their
quality of living by helping them to get back to work or
earn a l iving or by giving better social mobi l ity.

Environmental adaptations

Environment itse lf d isables many pat ients w i thin
their home as we ll as outside. Once again occupational
therapist w ill have a huge role to play by assessing the
home environment. For a person in a wheelchair even a
small step will be a huge challenge. They may recommend
simple ramps and grab rails to overcome some of these
problems.

Conclusion

Mob i l ity in ne uro-r ehabi l itat ion r anges from bed
mobility to high end activities such as running. For some,
du e to l i fe long disa bl ing condit ions and for oth ers it
could be following an acute event. Multiple interventional
modalities from simple to complex ones are ava ilable in
isolation or in combinat ion which should be de livered
w ithin a MDT team taking hol ist ic needs into conside-
ration. Such a service delivery should be able to optimise
mobi l ity w ithin the limitat ions of pat ient ’s background
pathology.
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Background
Palatal tremor is a rare movement disorder. Initially

it was most commonly referred to as “palatal myoclonus”.
However, it was subsequently termed as “palatal tremor”
considering its continuous, rhythmic nature of the jerks
of the soft palate1. Palatal tremor is of two types:
symptomatic palatal tremor (SPT) and essential palatal
tremor (EPT)2.

Case presentation
A 45-year-old man presented with rhythmic

movements in the soft palate for several weeks. He denies
clicking sounds in both ears. He was a diagnosed patient
with hypertension and has had a stroke 11 months before
with sudden onset double vision, mouth deviation to right

Abstract

Background: Oculopalatal tremor is characterized
by synchronous occurrence of palatal tremor and
pendular nystagmus. Oculopalatal tremor (OPT)
follows a destructive lesion in the Guillain-
Mollaret triangle (GMT) and is associated with
hypertrophic inferior olive degeneration (HOD).

Case presentation: We report a case of 45 years-
old patient with palatal tremor and pendular
nystagmus without ear click. He has had a
brainstem stroke 11 months back. He had right
side pyramidal drift, left side lower motor neuron
type facial weakness and left abducens nerve palsy
and mild gait ataxia in addition to oculopalatal
tremor. MRI showed hypertrophic inferior olive
degeneration.

Conclusion: Ear click is an infrequent finding in
symptomatic palatal tremor. Additional clinical
features may be present in OPT depending on
topography of initial structural lesion. There is a
wide variety of time intervals between the
occurrence of anatomical lesions and recognition
of palatal tremor.

side and right upper limb and lower limb weakness. CT
brain was normal at that time and was managed as an
ischemic brainstem stroke at a local hospital. Physical
examination revealed rhythmic movements of soft palate
and patient was not able to control it voluntarily. Eye
examination revealed mild abduction deficit on left eye
and pendular nystagmus. There was mild lower motor
neuron type facial weakness on left side and a right-side
pyramidal drift. His right-side tendon reflexes were
exaggerated with extensor plantar response on same side.
Left side tendon reflexes and plantar response were
normal. His gait was slightly ataxic with tendency to fall
to left side. His speech and higher functions were normal.

His blood investigations including full blood count,
erythrocyte sedimentation rate, blood picture, liver
function tests, renal function tests and electrolytes were
normal. Electrocardiogram, echocardiogram and carotid
doppler were also unremarkable. MRI brain showed
increased T2-weighted signal and enlargement of left
inferior olive (Figure 1).

Figure 1. Axial T2-weighted MRI image shows increased
signal and enlargement of left inferior olive.

Key words: oculopalatal tremor, pendular nystagmus,
Guillain-Mollaret triangle.
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Discussion
Rhythmic movements of soft palate in our patient

are compatible with palatal tremor. Simultaneously,
pendular nystagmus was also observed. His past history
of combination of left abducens nerve palsy, lower motor
type left facial palsy and contralateral hemiparesis point
toward the lesion in the brainstem at pontine level. MRI
findings are compatible with hypertrophic inferior
olivary degeneration.

Palatal tremor (PT) comprises of two different
entities: symptomatic palatal tremor (SPT) and essential
palatal tremor (EPT). Palatal tremor may be unilateral,
bilateral or asymmetrical3. Palatal movement in EPT
results from activity of the tensor veli palatini muscle
innervated by trigeminal nerve4,5. Tensor veli palatini
muscle is attached to the lateral wall of the Eustachian
tube and its rhythmic contraction is thought to be
associated with repetitive opening and closing of the
Eustachian tube, leading to the ear clicks5,6. In SPT, there
is contraction of levator veli palatine muscle innervated
by motor fibres from the facial nucleus or nucleus
ambiguous causing palatal movements4,5. Levator veli
palatine movement is also associated with ear click but
it is not seen frequently5. Therefore, presence of ear clicks
alone cannot differentiate between EPT and SPT.

Palatal tremor and ear click are the sole
manifestations in EPT whereas in SPT, additionally, there
may be ocular disorders and limb and gait ataxia.
Oculopalatal (OPT) tremor refers to synchronous
occurrence of palatal tremor and pendular nystagmus4,7.
Pendular nystagmus is found to be present in 30% of
SPT2. Vertical pendular nystagmus with varied com-
binations of torsional and horizontal components are
typical for OPT8,9. Pendular nystagmus is most frequently
asymmetric and dissociated in direction in the two eyes10.
While PT is mostly asymptomatic, patients with pendular
nystagmus may have decreased visual acuity and
disturbing oscillopsia4,10.

The site of the abnormality in EPT is unknown.
However, SPT/OPT is believed to arise from destructive
lesions in Guillain-Mollaret triangle (GMT), a triangle
formed by the contralateral dentate nucleus, the
ipsilateral red nucleus and the ipsilateral inferior olivary
nucleus (ION)4,7. Afferent axons from contralateral
dentate nucleus travel through contralateral brachium
conjunctivum, cross the midline, turn around ipsilateral
red nucleus, and descend in the ipsilateral central
tegmental tract to reach the ipsilateral ION4,7. Efferent
axons from ION cross midline, pass through contralateral
inferior cerebellar peduncle to reach contralateral deep
cerebellar nuclei. Central tegmental tract lesions are
specifically associated with OPT compared to lesions of
dentate nuclei/brachium conjunctivum where only PT is

observed8,10. The most frequent etiology of structural
lesions in brainstem or cerebellum is vascular, parti-
cularly hemorrhagic or ischaemic strokes. Other less
common etiologies include brain trauma, brainstem
tumours, surgical or gamma knife removal of brainstem
cavernoma and multiple sclerosis5,11.

SPT or OPT has been described in association with
the anatomical observation of hypertrophic inferior olive
degeneration (HOD)4,12,13. Olivary hypertrophy generally
results from transynaptic deafferentation and loss of
the inhibitory input from the contralateral dentate
nucleus5,12. The hypertrophy of the ION appearing over a
few months after the disruption of afferent fibers is
accompanied by vacuolar changes in neurons and gliosis
5,12,13. Neurons in the ION eventually become atrophied.
However, gross olivary hypertrophy is constant12,13. These
changes appear on MRI as signal changes on T2-weighted
images and olivary hypertrophy with or without contrast
enhancement. Increased olivary signal on T2-weighted
images first appears approximately 1 month after the
initial injury. Olivary hypertrophy develops 4 to 6 months
after the acute event and resolved by 3 to 4 years14,15.
Lesion in the dentate nucleus, superior cerebellar
peduncle, or both cause contralateral HOD, but damage
to the tegmental tracts leads to ipsilateral HOD15.

There is a wide variety of time intervals between the
occurrence of anatomical lesions and recognition of
palatal tremor. It is observed that palatal tremor develops
at least 1 month to 8 years after the initial insult (median
between 10 and 11 months)4,13,16, but nystagmus develops
much earlier than PT8. Once PT or OPT is established, it
persists for life4. However, few exceptional cases exist
where PT or OPT have disappeared after many years3. 11
months later, it is noted palatal tremor in our patient.

Additional clinical features may be present in OPT
depending on topography of initial structural lesion.
Contralateral hemiplegia, contralateral hemi-hypo-
esthesia or spinothalamic syndrome, ipsilateral facial
palsy and ipsilateral kinetic cerebellar syndrome are
frequent findings4. Patients also frequently have eye
movement abnormalities, such as fascicular abducens
nerve palsy, internuclear ophthalmoplegia, one and a
half syndrome and nuclear abducens syndrome4,17.

Pendular nystagmus is the most symptomatic
consequence of OPT. Hence, most of clinical trial have
been mainly performed on acquired pendular nystagmus.
Gabapentin and memantine are found to be effective
in reducing nystagmus amplitude and frequency
irregularity18. Some authors have also observed sustained
decrease of nystagmus velocity in some patients4.
Botulinum toxin have been tested for treatment of PT and
acquired nystagmus with variable results19,20,21.
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Introduction
Non-ketotic hyperglycemic hemichorea also known

as diabetic striatopathy or chorea-hyperglycaemia basal
ganglia (C-H-BG) syndrome is a rare phenomenon occur-
ring in patients with type II diabetes mellitus1. It is more
common among females, specially of east Asian descent2.
It is often missed or misdiagnosed as a haemorrhagic
stroke completely diverting the management strategy. We
report a case of NHH, which was successfully treated.

Case report
A 63-year-old female presented to Teaching Hospital

Anuradhapura with uncontrolled rhythmic movements
of left side upper and lower limbs of one-week duration.
The patient gave a history of type 2 diabetes mellitus for
more than 5 years but the control of blood sugar was
poor.

Her choreiform limb movements were disturbing her
daily activities and causing significant psychological
distress. A non-contrast CT scan of the brain revealed an
abnormal hyperdensity in the right putamen and globus
pallidus (Figure 1).

At presentation her random blood sugar was 348
mg/dl with HbA1C value of 14.2%. Arterial blood gas was
normal and urine ketone bodies were negative. Her full
blood count, liver function tests, ECG, 2D echo and carotid

Abstract

Non-ketotic hyperglycemic hemichorea (NHH) is
a rare phenomenon occurring in patients with type
II diabetes mellitus. The exact mechanisms for
NHH is unclear. There are several proposed
mechanisms involving GABA pathways. We report
a case of a 63-year-old female who presented with
Choreiform movements with characteristic CT
changes of NHH, whose abnormal movements
rapidly resolved with good glycaemic control.

Doppler were normal. She was started on sub cutaneous
insulin and risperidone. She made a complete recovery
in one week with complete resolution of CT findings
(Figure 2).

Figure 1. NCCT showing right side basal
ganglia hyper density.

Figure 2. Repeat NCCT brain.

Key words: chorea, non-ketotic hyperglycemic
hemichorea, diabetes, basal ganglia hyperdensity
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Discussion
NHH is a rare complication of poorly controlled

diabetes1. Typical patient with NHH chorea will have the
triad: nonketotic hyperglycemia, hemichorea, and basal
ganglia increased signal in T2MRI or high density in CT
scan5.

The exact mechanisms for NHH is unclear, however
there are several postulated hypotheses. One theory
suggests reduced activity of Gamma Ammino Butayric
Acid (GABA), the main inhibitory neurotransmitter in the
basal ganglia, due to cerebral hypo perfusion along with
hyper viscosity due to hyper glycaemia. Direct metabolic
effect of increased plasma glucose and augmented
response to dopamine due to receptor hypersensitivity
is also suggested to play a role2,3.

NHH has a characteristic appearance in NCCT where
basal ganglia show hyper density4. The diagnosis of NHH
can be missed in clinical setting as the hyper density
may not be clearly visible and clinician may attribute
the movement disorder to a lacunar infarct in the
background of diabetes mellitus5. Even when its visible
it may be mistaken for a basal ganglia hemorrhage unless
you are aware of NHH3,6. These diagnostic errors lead to
erroneous management of this condition. Proper
glycaemic control with normalization of blood sugar is
the mainstay of management.

Conclusion
Awareness of the NHH could cut down extensive

testing on a typical presentation of this functionally

debilitating but treatable condition. The general
treatment measures include improving control of blood
glucose and the use of neuroleptic drugs if necessary.
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Introduction

Although there is a large body of literature on B12
deficiency-induced dementia, relatively little is known
about its neuropsychological characteristics1,2. We
report a middle-aged male vegan with dementia showing
unique pattern of learning and memory deficit on detailed
assessment due to B12 deficiency.  He completely
recovered with parenteral vitamin B12 therapy.

Case report

A 45-year-old, right-handed, male working in a
printing press was admitted with altered behavior and
confusion. He complained of a tremor in hands and
obsession about cleanliness and neatness. At the time
of admission, he had stopped going to work. He had been
a strict vegan for over 25 years due to an aversion to
animal foods.

On examination he was slightly pale, pigmented and
had a fine tremor on outstretched hands. He was not
making eye contacts. The rest of the general medical
examination, cardiovascular and respiratory system
were normal. He scored 19/30 in the Mini-Mental State
Examination. Motor and sensory examination of the
limbs as well as the reflexes were normal.

Pre-treatment investigations showed, Hb: 10 g/dL,
MCV: 129.9fL (80-100), WBC: 7600 /mm3 with normal
differential count, platelet count: 140,000 /mm3, reticulo-
cyte count: 0.4%, blood picture: oval macrocytes and
hypersegmented neutrophils, ESR: 25 mm st hr, Na+:135
mmol/L, K+: 4.6 mmol/L,  Ca++: 1.19 mmol/L (1.12-1.32),
Magnesium: 2.5/dL (1.7-2.7), FBS: 88 mg/dl, serum vitamin
B12 level was 235 pg/mL (223-925), VDRL: non-reactive,
antibody to HIV 1 and 2: negative.

MRI and CT scans of the brain, EEG, and cere-

brospinal fluid analyses were normal, as were renal and
liver functions tests.

Assessment of memory

His memory was assessed with Lankan Verbal
Learning Test (LVLT) and Modified Enhanced Cued Recall
Test (MECRT). LVLT is a list learning test in which the patient
was required to recall a list of 12 words drawn from 3
categories (spices, clothing items, and furniture) over 3
learning trials. Following a 20-minute filled delay,
memory for the words was tested by means of free recall
and recognition memory methods. MECRT comprises 4
cards, each showing 4 line-drawings of common items3.
The test is administered by showing one card at a time,
instructing the patient to name each item in response to
a semantic cue (e.g. “One of these is a vegetable. What is
its name?”). Once the patient had named the 4 items on a
card, the examiner removed it and asked him to recall
them. The patient was asked to recall all the items soon
after the administration of the 4 cards (immediate recall)
and then following a 20-minute delay (delayed recall).
Thus, in the latter test the examiner provided more support
for learning than in the former. While patients with
Alzheimer’s disease do not benefit from such support4,
those with memory problems due to attentional issues
are known to benefit from it.  Accordingly, the two memory
tests allowed assessing memory as a function of the level
of learning support.

Results of the memory tests

Based on norms established for Sri Lankan older
persons, the patient's raw scores were converted to T
scores, which have a mean of 50 and standard deviation
of 10. As shown in Table 1, the patient performed in
markedly impaired range at baseline on the LVLT which
provided low-level support. However, performance on this
test significantly improved and maintained after B12
supplementation.
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aurally-presented list of 12 items, he learned with relative
ease a list of 16 items when they were presented through
multiple modalities (e.g. visual and aural). This pattern of
results stands in stark contrast to that seen in Alzheimer’s
disease with failure to encode new information despite
receiving memory support5. It appears that attentional
deficits and confusion cause disruption in learning in
patients with B12 induced dementia. This finding is
consistent with the observation that patients with B12
deficiency show a pattern of neuropsychological deficits
similar to that seen in frontotemporal dementia1.
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Cognitive tests Baseline 2-month 7-month 12-month

Low-level support

LVLT

Free recall total (3 trials) (T score) 30 63 53 59

Delayed free recall (T score) <20 54 69 61

Recognition memory (T score) <20 61 61 61

High-level support

MECRT

Immediate free recall (T score) 42 51 70 70

Semantic cue (raw score) 7/9 9/9 3/3 3/3

Delayed free recall (T score) 44 48 57 62

Semantic cue (raw score) 6/8 9/9 5/5 4/4

Table 1.  Memory as a function of low and high-levels of cognitive support

In sharp contrast, the patient did not show learning
deficits at baseline on the MECRT which provided high-
level memory support. On this test, he recalled the items
on the free recall trial when semantic cues were given,
showing that he had encoded all the items.

He was treated with Cyanocobalamin 1000ђg/
intramuscularly daily for five days followed by monthly
injections. Follow-up neuropsychological assessments
were performed at 2, 7, and 12 months after the initiation
of treatment. Serum B12 level at 12 month follow up was
within the normal range (510.7 pg/ml). Having fully
recovered the patient has returned to work at the time of
writing and continue to take regular B12 injections and
when not available oral B12 supplements.

Discussion
Our patient had clinical and haematological

features characteristic of B12 deficiency with borderline
low B12 levels. Ideally in such cases the raised levels of
Methyl malonic acid (MMA) and homocysteine should
be demonstrated. However we could not do these levels
as patient could not afford. Together with clinical
features, dramatic improvement with intramuscular B12
is strongly supportive of the diagnosis of B12 deficiency.
He had neurological features known to be associated
with Vitamin B12 deficiency like, tremor and an obsessive
compulsive disorder. He showed a distinct pattern of
memory abnormality due to Vitamin B12 deficiency.
While the patient had great difficulty in learning an
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Introduction

Wasp bites are common encounters in general
medical wards in especially in rural areas of Sri Lanka1.
Wasps are categorised under the insect order Hymenop-
tera which comes under phylum Arthropoda.  They are
the third largest of all insect orders and useful as
pollinators of wild and cultivated flowering plants2.
Wasp sting though a minor injury may lead to serious
medical complications. It can vary from simple local
reactions to life threatening systemic complications
including anaphylaxis and arterial thrombosis. Vascular
thrombosis is a rare manifestation of wasp venom and
only few cases have been reported in the literature3. The
pathophysiology of vascular thrombosis may include
vasoactive inflammatory and thrombogenic properties
of venom as well as vasospasm caused by the venom.

Case report

A 40-year-old previously healthy woman from
Anuradhapura, Sri Lanka presented to accident and
emergency department with multiple wasp bites on face.
She was haemodynamically stable and clinical exami-
nation was unremarkable other than facial swelling
secondary to wasp bites. She was later transferred to

Abstract

Wasp bite can give rise to variety of clinical
symptoms from local reactions to systemic effects
such as anaphylaxis and vascular thrombosis.
Neurological manifestations like strokes are rare
in wasp bites. Pathophysiology of vascular
involvement following wasp bite is yet not well
known but presumed to be multifactorial.

A 40-year-old previously healthy woman pre-
sented with multiple wasp bites on face. On
admission she was stable without any haemo-
dynamic instability or neurological deficit. Next
day she developed a left temporoparietal infarc-
tion. Screening for other contributory factors were
negative.

general medical ward for observation. Following morning,
she was found to be confused. Neurological examination
revealed left-right disorientation with hemi sensory and
visual neglect. Her cranial nerves, motor examination of
the limbs, and other system examination were normal.
Urgent non contrast CT scan of the brain revealed an
infarction in left temporo-parietal region. Her blood
pressure, pulse rate, respiratory rate and oxygen satura-
tion were within normal limits. She was started on
antiplatelet drugs and statins.

Her full blood count, blood picture, liver and renal
function tests, fasting blood sugar, lipid profile, electro-
cardiogram, transthoracic echocardiogram and transo-
esophageal echocardiogram with bubble contrast to
exclude right to left shunts, carotid doppler, 24-hour
Holter monitoring were normal. Thrombophilia screening
tests including diluted russel viper venom test, kaolin
clotting time, anticardiolipin antibodies, anti-beta-2
glycoprotein I antibodies, genetic thrombophilia scree-
ning tests (Factor V Leiden, Prothrombin 20210G>A, MTHFR
677C>T), Ham's test, serum homocysteine level did not
reveal any abnormality. A CT angiogram of brain and
neck vessels which was done on the third day of stroke
was normal. She made a marked recovery in three months
with mild deficits in episodic memory on cognitive
assessment.

Figure 1. Axial image of non- contrast CT  scan of the brain
showing infarction in left temporo-parietal region.
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With the temporal association of events in this
previously healthy woman without other risk factors for
ischaemic stroke, it was concluded that the stroke was
associated with the wasp bites.

Discussion

Wasp bites commonly cause simple allergic
reactions whereas systemic complications including
arterial thrombosis and anaphylaxis are rare1,6. Other
reported systemic complications of wasp bite include
myasthenia gravis, peripheral neuritis, Guillain-Barré
syndrome, diffuse alveolar haemorrhage, acute renal
failure, thrombocytopenic purpura and vasculitis4.

Wasp venom contains mainly three categories of
compounds.

A) High molecular weight proteins including phos-
pholipases, hyaluronidase and antigen V. These
molecules even in smaller amounts can cause allergic
reactions and anaphylaxis.

B) Low-molecular-weight peptides including masto-
parans, wasp kinin and chemotactic peptides which
should present in larger quantities to cause
complications such as anaphylaxis and other forms
of systemic reactions.

C) Bioactive molecules including histamine, serotonin,
catecholamines, acetylcholine and tyramine which
cause vascular spasm, vascular inflammation and
thrombosis2.

Left middle cerebral artery territory infarction
following multiple wasp bites5, left cerebral infarction
following three wasp bites6 and cerebellar haemorrhagic
infarction following multiple bee stings7 have been
reported. Few reports are available from Sri Lanka of
cortical infarcts following multiple wasp and bee sting
bites8,9. In our case we presume ischaemic stroke was
potentiated by multiple wasp bites.

Exact pathophysiology of wasp venom induced
arterial thrombosis is yet to be described. It may be
multifactorial. Ischaemia due to hypotension following
anaphylaxis is a possibility though we did not observe
this in our case. Leukotrienes and thromboxane in venom
can cause platelet aggregation and thrombosis whereas
phospholipases trigger an IgE mediated reaction cascade
leading to mast cell activation and synthesis of number
of inflammatory mediators. Direct toxic effect of wasp

venom compounds and vascular inflammation may also
play a role8 Vasospasm and blood cell aggregation
followed by thrombosis is another possible mechanism9.
It is most likely that cerebral infarction in this patient
was a result of combined effects of above mentioned
mechanisms.

Conclusion

Physicians in rural medical practice encounter large
number of wasp bites. Stroke is a rare but serious
complication of hymenoptera envenomation. Awareness
of these complications may prevent unnecessary
investigations and delays in treatment.
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Case report

A 32-year-old male presented with bilateral upper
and lower limb numbness followed by progressive
ascending type weakness and a preceding history of
recent diarrheal illness.

On examination there was bilateral symmetrical
proximal predominant weakness with areflexia. His vital
capacity (VC) declined from the 4th day of weakness and
his blood pressure fluctuated with intermittent high
values. On the 6th day of weakness, he was intubated.
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Abstract

Background: Management of some of the patients
with Guillain-Barre syndrome is challenging,
requiring weeks to months of intensive care and
prolonged institutional care.
Case report: We report a 32-year-old male with
acute inflammatory demyelinating polyneuro-
pathy (AIDP) with markedly delayed recovery. He
was ventilator dependent and multiple therapeutic
interventions were attempted.
Other possible contributing factors for delayed
recovery were looked into. Co-existing critical
illness myopathy and polyneuropathy with low
level of serum testosterone were detected.
Following replacement of testosterone, he was
weaned off from the ventilator within a short
period of time after eleven weeks of ventilator
dependency and slow recovery of neurological
weakness had been achieved resulting in total
independency and normal working capacity.
Conclusion: Delayed recovery in GBS could be
multifactorial. The effects of neuroendocrine
changes in a critical illness could alter the
expected recovery process. Thus, the role of
testosterone in recovery from peripheral nerve
injury, as well as in critical illness myopathy needs
to be looked into.

Key words: Guillain-Barre syndrome, delayed recovery,
critical illness myopathy, testosterone

The nerve conduction study showed an acute inflam-
matory demyelinating polyneuropathy (AIDP) pattern and
the CSF showed cyto-protein dissociation compatible
with Guillain-Barre syndrome. He was treated with IV
immunoglobulin 0.4 g/kg for 5 days.

The recovery was very slow, and he underwent
tracheostomy following prolonged intubation on the 12th

day. He received a second cycle of IV immunoglobulin on
15th day of weakness. Due to poor recovery and depen-
dency on a ventilator, in the absence of an alternative
treatment strategy and with limited evidence in literature,
therapeutic plasma exchange (PEX) was commenced on
the 31st day of the illness. Only four out of five cycles
could be performed as he developed gram negative
septicemia. However, there was no clinical improvement.
As he had a very long intensive care unit (ICU) stay with
poor recovery, a second course of plasma exchange was
commenced on the Day 51. In fact, his recovery was poor
and was ventilator dependent.

The long illness was complicated with syndrome of
inappropriate ADH release leading to hyponatremia
(SIADH) which was managed successfully with fluid
restriction. He suffered from a few episodes of febrile
illnesses while in the ICU where there was culture posi-
tivity with gram negative bacteria on two occasions which
were managed successfully with antibiotics. Repeat nerve
conduction study on Day 71 showed absent sensory
motor responses in the limbs indicating advanced
secondary axonal loss following acute neuropathy. The
Electromyogram (EMG) showed mixed neurogenic and
myopathic changes suggestive of additional myopathic
dysfunction secondary to prolonged critical illness. At
the same time his serum testosterone level was low,
although the serum dehydroepiandrosterone (DHEA) level
was normal.

On anecdotal evidence it was decided to give him
intra muscular testosterone 300 microgram weekly for
three weeks, which was started on day 74 and completed
on day 87. Within the first week, there was a marked
increase in the vital capacity, and he was weaned off
from the ventilator by day 83. The improvement of limb
power was gradual and did not show such a dramatic
response.
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Repeat nerve conduction study and electro-
myography was done on day 101 and showed recovering
neurogenic changes and absence of myopathic changes
previously noted on day 71. Furthermore, sensory and
motor responses were not yet evocable in the lower and

Investigations

CSF – Protein 190 g/L, cells L- 5, RBC – 8 Polymorphs – nil, Glucose 5.4 mol/l, RBS – 9.3 mol/L

upper limbs. This suggests established axonal degene-
ration following acute neuropathy. By day 180 the patient
showed significant clinical recovery as he could walk
without support and went back to his profession as a
doctor by day 250 of the illness.

Motor nerve conduction

Right ulnar Wrist 3.17 mV
Wrist-elbow 2.99 mV (5.5 ± 2.0 (2.7)) 50.8 m/S

[58.7 ± 5.1 (49)]

Left ulnar ADM 1.95 mV

Wrist-elbow 1.88 mV (5.5 ± 2.0 (2.7)) 45.2 m/S
[58.7 ± 5.1 (49)]

Left ulnar FDI 2.54 mV

Wrist-elbow 1.33 mV
Conduction Block 46.4 m/S

[58.7 ± 5.1 (49)]

Right peroneal Ankle 720 µV

Ankle-fibula 720 µV [5.1 ± 2.3 (2.5)] 38.3 m/S [48.3 ± 3.9 (40)]

Right tibial Ankle 2.55 mV [5.8 ± 1.9 (2.9)]

Left peroneal Ankle 850 µV (5.1 ± 2.3 (2.5))

Head of fibula 739 µV 40.3 m/S [48.3 ± 3.9 (40)]

Left tibial Ankle 5.42 mV (5.8 ± 1.9 (2.9))

Sensory nerve conduction

Right ulnar Wrist 3 µV (35.0 ± 14.7 (18))

Left ulnar Wrist 3.5 µV (35.0 ± 14.7 (18))

Right sural Sural 35.3 µV (20.9 ± 8.0)

Left sural Sural 38.8 µV (20.9 ± 8.0)

EMG – Neurogenic
changes only

First nerve conduction study on day 3

Nerve Segment Amplitude Conduction
Velocity [normal range]
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Right Median Wrist NR

Wrist-elbow

Elbow-axilla

Right Ulnar Wrist NR
Wrist-elbow

Right Peroneal Ankle

Head of fibula NR

Second nerve conduction study on day 71

Motor nerve conduction

Right Median NR

Right Ulnar NR

Right Peroneal NR

Sensory nerve conduction

Right Ulnar NR

Right Sural NR

Right Radial 3 µV

EMG

Right Rectus Femoris Poor activation

Bursts of large MUPs

Right Biceps Large MUPs

Reduced interference

Previously noted myopathic
changes are not seen and
only recovering neurogenic
changes are noted

Third nerve conduction study on day 102

Motor nerve conduction

Sensory nerve conduction

Right Ulnar NR

Right Sural NR

Right Radial NR

EMG – Mixed neurogenic
and myopathic changes

Left Biceps Poor activation, small
polyphasic unstable
units

Right Biceps Poor activation and
small units

Right rectus femoris No MUP activity

Right Extensor Digitorum Fibrillation
Positive Sharp Waves
Occasional small MUP
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Day of illness 6 59 87 94

Hemoglobin – g/dl 14.8 12 11 13.7

S. Protein – g/L 80 52 61

S. Albumin – g/L 36 30 30

CRP 12 95 48 13

Testosterone 144 302

S. DHEA 5.8 5.9

Day of illness VC/ Neck UL UL LL LL
Cc power Proximal distal proximal distal

8 1000 2 2 3 2 2

15 - 2nd cycle of IV IG 2 0 0 0 0

27 2 0 0 0 0

31 - PEX commenced

51 - Second round of
PEX

58 3 1 0 0 0

70 3 2 1 0 0

74 (1st dose of
Testosterone 350 3 2 1 0 0
IM 300 mg

76 850 4 2 1 0 0

78 1200

80 1100

83 off ventilator 4 2 2 2 0

85 4 2 2 2 0

87 4 3 2 3 0

91 4+ 4 4- 3 3

107 1700 5 4 4 3 3

Patient was
transferred to
ward

Therapeutic plasma exchange (PEX), Intra venous immunoglobulin (IV IG)

Normal values – S. DHEA – 3.8-13.1 ђmol/L, Serum testosterone – 241-827 ng/dL

Clinical progression of the disease with muscle power in MRC grading

Other investigations
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Discussion
This case highlights the management challenges in

a patient with poor recovery in GBS on the background of
limited evidence based treatment options. In fact, this
has become a challenging situation worldwide, where
some patients with poor recovery are kept in intensive
care units for many months due to ventilator dependency,
often being bed bound with a tracheostomy tube and
permanent disability. About 50-70% recover without
symptoms or with minor deficits that does not affect their
day to day activities1. This patient did not show signs of
recovery up to 8 weeks into the illness and he was
ventilator dependent with remote expectations of recovery
facing complications related to ICU stay.

Factors affecting delayed recovery in GBS

There are several factors affecting delayed recovery
in GBS. Old age, history of diarrhea preceding the
weakness, and a low medical research council sum score
(MRC-SS) at the time of hospital admission and after 1
week, were associated with inability to walk in the next
few weeks to 6 months2.

A significant proportion of GBS patients require
intensive care support. Neuroendocrine changes during
a long-lasting critical illness are different from changes
during the acute phase. In the acute phase, the anterior
pituitary actively secretes and there is peripheral
inactivation of anabolic hormones. Whereas, prolonged
critical illness is characterized by diminished neuro-
endocrine stimulation of the pituitary. Therefore, acute
and prolonged critical illness are likely to be two different
neuroendocrine paradigms. In acute stress, turning off
the anabolic effects of adrenal androgens may be an
appropriate response in order to redirect the utilization
of energy. But, when a severe stressful condition last for
a long time, hypogonadotropism can result3.

This patient, who was a healthy young adult who
was a father of a 5 months old child, was found to have
a low level of serum testosterone (144 ng/dL) in the 8th

week of illness. The normal range for his age is 241-827
ng/dL. His clinical course drastically changed following
replacement of testosterone.

Role of testosterone in nervous system

Testosterone act on several sites of the nervous
system by several mechanisms. It could affect, the myelin
sheath, the axons and the myocytes. In this patient,
following the acute inflammatory demyelinating peri-
pheral neuropathy, there was secondary axonal
degeneration and coexisting critical illness myopathy.
However, following therapy with testosterone his
respiratory functions improved rapidly with slow
recovery of limb power. Objectively the EMG study

following therapy showed marked improvement of the
myopathy with recovering neurogenic changes. However,
on the nerve conduction study, the neurons were still not
evocable as neurophysiological recovery lags markedly
behind the clinical recovery.

The effects of testosterone on myelin had been
demonstrated by several groups experimentally. Rashad
Hussain et al demonstrated that treatment with testo-
sterone could efficiently stimulate the formation of new
myelin and could reverse the myelin damage in chronic
demyelinating brain lesions caused by a toxin, cuprizone,
which is toxic for oligodendrocytes. They also have
identified the androgen receptor as a novel therapeutic
target for myelin recovery4. This was reinforced by several
other in vitro studies5,6.

In peripheral nervous system, Schwan cell is
responsible for myelination and Melcangi RC et al brings
out experimental evidence of effects of testosterone and
other sex steroids on gene expression on two peripheral
myelin proteins, the glycoprotein Po and peripheral
myelin protein 22 (PMP22) which play a vital role in the
rebuilding of myelin. There is growing evidence of
importance of androgen receptor with regard to its role
in peripheral nervous system disorders and as a potential
target for therapeutic intervention in demyelinating
disorders of peripheral nervous system7,8.

The role of testosterone in axonal regeneration of
motor neurons and dendrites had been recognised. It
plays an important role in the development of central
nervous system. Androgens alter the morphology, survival
and axonal regeneration of motor neurons. Androgen
treatment enhances the ability of motor-neurons to
recover from regressive changes and regenerate both
axons and dendrites, restoring normal neuromuscular
function through a variety of molecular pathways9,10.
There are many important effects of testosterone on
myocytes. Enhanced contractile protein synthesis is an
important mechanism by which testosterone can enhance
the size of muscle fibers. Testosterone induces the
hypertrophy of both type I and type II muscle fibers. By
several mechanisms it stimulates precursor cell
proliferation and myogenic lineage in order to regenerate
muscle cells11,12.

On the other hand, when considering the effect of
androgen deprivation, for instance in patients with
prostate carcinoma, who were treated with androgen
deprivation therapy (ADT), several neuromuscular effects
could be observed. Those include decreased neuro-
muscular performance due to reduced motor unit recruit-
ment, reduced fiber innervation and reduced acetyl-
choline release. Reduced androgens in serum also inhibit
the motor growth and repair in muscle and cause atrophy
of muscles13. All these suggest an important role for
androgens and androgen receptor on nervous system.
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Conclusion
Delayed recovery in Guillain-Barre syndrome could

be multifactorial. The unnoticeable neuroendocrine
changes that take place in critical illness could alter the
expected recovery process. Testosterone as an androgen
has a wide spectrum of action on central and peripheral
nervous system. There was significant objective improve-
ment following replacement of testosterone in this
patient. The therapeutic role of testosterone and the
androgen receptor in recovery from nerve injury and
critical illness myopathy need to be looked into.
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Ophelia syndrome is the association of Hodgkin
lymphoma (HL) with an autoimmune limbic encepha-
litis. This syndrome is named after Ophelia, the tragic
heroine of Shakespeare’s play Hamlet. In contrast to
Gertrude (Hamlet’s mother), who is a psychologically
nuanced and fleshed out character, Ophelia is
considered by many to be rather one dimensional. She
is, more or less, a tool to be exploited by her father
(Polonius), brother (Laertes), and lover (Hamlet). As
the play progresses, she transforms from a dutiful
daughter to a bawdy seducer until finally, she can no
longer tolerate the cognitive dissonance within her
and descends into madness and ultimately dies as a
result of drowning. It was first described by Dr. Ian

Neurology and art

Ophelia syndrome
Saman B. Gunatilake

Sri Lanka Journal of Neurology, 2020, 7, 28-29

Alexandre Cabanel’s Ophelia

Carr whose daughter, at the age of 15, developed
progressive loss of memory, depression, hallucina-
tions, and bizarre behaviour (Lancet 1982). These
symptoms aptly describe Ophelia’s deluded and
obsessional attraction to the equally deluded and
murderous Hamlet. Ophelia syndrome is a relatively
mild disease without the Shakespearean tragic ending
because it has a good outcome if recognised and
treated.

Ophelia syndrome is the association of Hodgkin
lymphoma (HL) with an autoimmune limbic ence-
phalitis (LE), as a result of anti-metabotropic glutamate
receptor 5 antibodies (mGluR5), which are found on post-

Alexandre Cabanel (French; 28 September 1823 – 23 January 1889) was a French painter. He
painted historical, classical and religious subjects in the academic style. Cabanel shows Ophelia
slipping very gracefully from the broken limb of a crooked willow. She doesn’t seem too perturbed
by the fact that she is about to land in the water. Cabanel has given his Ophelia the look of a
medieval princess. She is very blonde and pretty, and her flowers have already dropped into the
brook.
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synaptic terminals of neurons and microglia and is
expressed primarily in the hippocampus and amygdala.
The syndrome frequently resolves following treatment
of the underlying lymphoma. It is supposed that mGluR5
antibodies are pathogenic and that reduction in tumor
burden leads to reduction in their circulating level.

The fairly well-recognised ‘conventional’ anti-
bodies are those against VGKC (Caspr 2 and LGI1),
NMDA, and AMPA. There is however an almost endless
list of less familiar antibodies such as those against
glycine, adenylate kinase 5, thyroid, GABA-A receptors,
!-enolase, neurexin-3!, dipeptidyl-peptidase-like
protein 6 (DPPX), and myelin oligodendrocyte glyco-
protein (MOG). The group of disorders caused by

antibodies to metabotropic receptors are another
exciting area in autoimmune encephalopathies. The
main antibody in this group targets the metabotropic
glutamate receptor 5 (mGluR5) and at least five auto-
antibodies have been reported in patients with
Ophelia’s syndrome: anti-mGluR56-8; anti-Hu9, 10; anti-
NMDAr11; anti-SOX1 and anti-PCA212, however in
many other reports autoantibodies have been absent.

There is another constellation of signs and
symptoms named after Ophelia, known as the Ophelia
complex (and not Ophelia syndrome), in psychiatry. It
is characterized by low self esteem, anxiety, inability
to take decisions and increased risk for depression –
especially in young females in the peripubertal period.
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(Compiled by Saman B. Gunatilake)

1. In which stroke syndrome is the heart sign seen in DW and FLAIR MRI?

a) Lateral medullary syndrome

b) Anterior spinal artery thrombosis

c) Bilateral medial medullary syndrome

d) Top of the basilar syndrome

e) Artery of percheron thrombosis

2. Neurological worsening after a stroke in sleep apnoea

a) Reversed Robin Hood syndrome

b) Pickwickian syndrome

c) Capgras syndrome

d) Moya Moya disease

e) Takayasu disease

3. A 26 year-old female presents with ataxia, diplopia and headache

What is the diagnosis?

a) Cogan’s syndrome

b) Vogt-Koyanagi-Harada syndrome

c) Susac syndrome

d) Sarcoidosis

e) Multiple sclerosis
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4. In Fabry’s disease all of the following are true except

a) Decreased serum a-galactosidase A (GLA) activity

b) Vertebrobasilar dolichoectasia

c) Angiokeratoma

d) Pulvinar hyperintensities in MRI

e) Autosomal recessive

5. What is the diagnosis?

a) MELAS

b) CARASIL

c) Cerebro retinal vasculopathy (RVCL)

d) Hereditary endotheliopathy, retinopathy, nephropathy, and stroke (HERNS)

e) CADASIL
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6. A 33-year-old, right-handed male with a left occipital hemangiopericytoma treated with resection/radiation
(60 Gy) with resultant focal epilepsy, presented with severe left-sided headache, expressive aphasia/right
homonymous hemianopsia and right-sided hemisensory deficits. The EEG was unremarkable. Initial MRI brain
scans are shown in Figures A and B. He improved with analgesics and returned to his baseline in two weeks. The MRI
was repeated after 16 days (Figure C).

What is the diagnosis?

a) MELAS

b) Tumour recurrence

c) SMART syndrome

d) Sturge Weber syndrome

e) PRES

(Answers on page 36)
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drugs, should also be listed.

5. Name, address, e-mail and telephone number of
author responsible for correspondence.

6. The number of words in the manuscript, exclusive
of the abstract, references, tables, figures, and
figure legends.

Abstract
Abstracts for articles are limited to 250 words; those

for Brief Reports, to 150 words. Authors of original
research articles are asked to submit a structured abstract
organised into the following categories (where relevant):
Objective(s)
Design setting
Patients Intervention (if any)
Measurements
Results
Interpretation

Authors are asked to see papers in any recent issue
of the British Medical Journal or Annals of Internal Medicine
for guidance on structuring the abstract.

Headings in text
Use only three levels of headings in the text. Clearly

indicate the levels of headings by using different
typographic conventions (such as all capital letters or
bold type) or by positioning (flush to margin, indented).
Keep headings short (three or four words).

Style
The British Medical Journal, Lancet and Annals of Internal

Medicine are recommended to authors as guides to style,
clarity of presentation and conciseness.

Units
Use SI units throughout [2], except for systemic

arterial blood pressure and haemoglobin content. Other
units may be given in parentheses. Use only arabic
numbers.

Name of drugs and instruments
Generic names must be used for all drugs. Include

the proprietary name only if it is needed for a specific
purpose. Instruments may be referred to by proprietary
name, giving the name and location of the manufacturer
in the text in parentheses.



35

Vol. 7, No. 1, 2020

Guidelines to Authors

References
Number references in the order in which they are

first cited in the text. Use superscripted arabic numerals
in the text.. Note that the SLJN requires the COMPLETE
name of journal (and not its abbreviation), year, volume
and first and last page numbers.

The reference list should not include unpublished
material. Symposium papers may be cited from published
proceedings; oral presentation of a paper at a meeting
does not constitute publication. References to articles
or books accepted for publication but not yet published
must include the title of the journal (or name of the
publisher) and the year of expected publication. Unpub-
lished work (personal communication, papers in pre-
paration) may be cited by inserting a reference within
parentheses in the text; authors must submit a letter of
permission from the cited persons to cite such com-
munications.

Sample references below are in the style required
by the SLJN.

Journals: List all authors when 4 or fewer; when 5 or more,
list only the first 3 and add et al.

1. Standard article.
Bernstein H, Gold H. Sodium diphenylhydantoin
in the treatment of recurrent arrhythmias. Journal
of the American Medical Association 1965; 191: 695-9.

2. Corporate author.
The Royal Marsden Hospital Bone Marrow Trans-
plantation Team. Failure of syngeneic bone marrow
graft without preconditioning in posthepatitis
marrow aplasia. Lancet 1977; 2: 242-4.

3. Special format.
Cahal DA. Methyldopa and haemolytic anaemia
(Letter). Lancet 1975; 1: 201.

Books: List all authors or editors when 4 or fewer; when 5
or more, list only the first 3 and add et al.

1. Author.
Eisen HN. Immunology: An introduction to molecular
and Cellular Principles of the Immune Response. 5th
ed. New York: Harper and Row,1974.

2. Editors.
Dausset J. Colombani J, eds. Histocompatibility
Testing 1972. Copenhagen: Munksgaard, 1973.

3. Chapter in a book.
Hellstrom I, Helstrom KE. Lymphocyte-mediated
cytotoxic reactions and blocking serum factors in
tumor-bearing individuals. In: Brent L, Holbrow J,
eds. Progress in immunology II. v. 5. New York:
American Elsevier, 1974: 147-57.

Other citations in Reference List:
1. In press (must have journal title).

Dienstage JL. Experimental infection in chimpanzees
with hepatitis A virus. Journal of Infectious Diseases
1975. In press.

2. Magazine article.

Roueche B. Annals of medicine: the Santa Claus
culture. The New Yorker 1971. Sep 4: 66-81.

In-text citations of unpublished material (to be placed
within parentheses):

1. Personal communication.
(Strott CA, Nugent CA. Personal communication).

2. Unpublished papers.
(Lerner RA, Dixon FJ. The induction of acute
glomerulonephritis in rats. In preparation). (Smith
J. New agents for cancer chemotherapy. Presented
at the Third Annual Meeting of the American Cancer
Society, June 13, 1983, New York).

Tables
All tables must be typed double-spaced. Tables should
be numbered with arabic numerals, in the order in which
they are cited in the text. A table title should describe
concisely the content of the table.

Figures
Figures should be professionally drawn or prepared using
a computer and high-resolution printer. Lettering should
be uniform in style. Free hand or typewritten lettering is
not acceptable. Number the figures in the order in which
they are cited in the text. Photomicrographs should have
scale markers that indicate the degree of magnification.
Submit three glossy prints of each figure. Indicate on a
label the name of the first author of the paper, the figure
number, and the top of the figure: then paste the label
on the back of the figure. Do not mount figures on backing
board.

Colour figures may be submitted and will be
published if essential.

Legends for figures
Reduce the length of legends by using partial

sentences. Explain all abbreviations and symbols on the
figure, even if they are explained in the text. Stain and
magnification should be given at the end of the legend
for each part of the figure. If there is no scale marker on
the figure, the original magnification used during the
observation should be given, not that of the photographic
print.
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Answer  1

C) Bilateral medial medullary syndrome

Bilateral medial medullary infarction (bilateral MMI) is an extremely rare cerebrovascular accident presenting with
quadriplegia as the initial symptom and resulting in poor functional prognosis. Diagnosis of bilateral MMI has
become possible based on brain MRI findings. In the early stage, bilateral MMI is sometimes misdiagnosed as
Guillain-Barré syndrome. The medulla oblongata is divided into anterior-medial territory, anterior-lateral territory,
lateral territory, and posterior territory, according to vascular supply. It is considered that blood is supplied to these
areas by the vertebral artery and the anterior spinal artery, but it is often difficult to identify the occluded blood vessel
because of the vastly complex network formed by these blood vessels. The “heart appearance” sign is considered to
appear when the infarct occurs in the former two regions (anteriormedial territory, anterior-lateral territory). For an
early diagnosis of bilateral MMI, it is essential to bear in mind that characteristic findings may be obtained by
diffusion-weighted MRI.

Heart shaped sign

Answer  2

a) Reversed Robin Hood syndrome

Reversed Robin Hood syndrome (RRHS) has recently been identified as one of the mechanisms of early neurologic
deterioration in acute ischemic stroke (AIS) patients related to arterial blood flow steal from ischemic to nonaffected
brain.

One of the mechanisms related to infarct expansion, leading to neurologic deterioration in the setting of acute
cerebral ischemia, is an intracranial arterial blood flow steal phenomenon in patients with proximal arterial occlu-
sions. Auto regulation of blood vessels is lost in the infarcted area and as result vasodilatation that occurs normally
with hypercapnia does not occur. More specifically, with hypercapnia, flow velocities paradoxically decrease in the
vessels supplying ischemic tissues at the time of velocity increase in the normal arteries, which are able to respond to
the carbon dioxide stimulus with a more effective vasodilation. This results in an intracranial steal phenomenon. If
this steal phenomenon leads to neurologic deterioration, the reversed Robin Hood syndrome (RRHS) is diagnosed.
Robin Hood is known to have robbed the rich to give the poor, but as seen here when blood is robbed from the ischaemic
region the term reversed Robin Hood syndrome is used.
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Answer  3

c) Susac syndrome

Susac syndrome (SS), also known as SICRET syndrome (small infarctions of cochlear, retinal and encephalic tissue), is
a rare syndrome typically affecting young to middle-age women that is clinically characterized by the triad of acute or
subacute encephalopathy, bilateral sensorineural hearing loss, and branch retinal arterial occlusions. Symptoms
include episodes with headache, encephalopathic symptoms, focal neurologic deficits, sudden hearing loss for middle
and low frequencies, and scintillating scotomata. Individuals with an encephalopathic course experience acute or
subacute episodes of cognitive deficits, vigilance or mood changes, psychiatric symptoms (eg, psychosis or depres-
sion), fatigue, focal neurologic deficits, and, less frequently, seizures.

Characteristic MRI features are present even if all components of the clinical triad have not yet manifested. There tend
to be multiple, small white matter lesions which have a predilection for the corpus callosum. Callosal lesions are
considered almost pathognomonic and have many important characteristic features: typically involve the central
fibers of the callosal body and splenium without abutting the callosal undersurface (with relative sparing of the
periphery) – black holes in T1.

Answer  4

e) Autosomal recessive

Fabry’s disease is a rare X linked recessive inherited lysosomal storage disorder. In young adult stroke Fabry’s is the
cause of stroke in about 5% of males and 3% of females labelled as ‘cryptogenic stroke’ [Fellgiebel A et al 2006]. Both
males and females should be screened for this XLR inherited disease when investigating young adult cryptogenic
stroke. Peripheral neuropathy: Patients complain of neuropathic pain with burning pains in the limbs “acroparaesthesia”
which starts in adolescence or before aggravated by exercise. Skin: Cutaneous purplish angiokeratomas on the
abdomen, umbilicus and genital areas Eyes: Corneal dystrophy. Corneal verticillata detectable by slit lamp exami-
nation. Cardiac: LV hypertrophy and conduction abnormalities. Hypertrophic cardiomyopathy may be seen. Renal:
Progressive renal disease and eventual chronic kidney disease. CNS: small vessel stroke disease is significant.
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Answer  5

b) CARASIL

CADASIL and CARASIL are hereditary small vessel diseases leading to vascular dementia. CADASIL commonly begins
with migraine followed by minor strokes in mid-adulthood. Dominantly inherited CADASIL is caused by mutations
(n > 230) in NOTCH3 gene, which encodes Notch3 receptor expressed in vascular smooth muscle cells (VSMC).

Cerebral autosomal recessive arteriopathy with subcortical infarcts and leukoencephalopathy (CARASIL), is disease
of the arteries in the brain, which causes tissue loss in the subcortical region of the brain and the destruction of myelin
in the CNS. CARASIL is characterized by symptoms such as gait disturbances, hair loss, low back pain, dementia, and
stroke. In rare, recessively inherited CARASIL the clinical picture and white matter changes are similar as in CADASIL,
but cognitive decline begins earlier. In addition, gait disturbance, low back pain and alopecia are characteristic
features. Individuals with CARASIL may experience spondylosis and alopecia beginning in their teens, although alope-
cia is not seen in all patients.

T2 fluid-attenuated inversion recovery (FLAIR) hyperintensities involving the white matter of the anterior temporal
poles (the O’Sullivan sign) seen in 90% of patients of CADASIL is not seen in CARASIL.

Answer  6

c) SMART syndrome

Stroke-like migraine attacks after radiation therapy (SMART) syndrome is a rare condition that involves complex
migraines with focal neurologic findings in patients following cranial irradiation for central nervous system
malignancies. Patients usually present years after radiation therapy (6-30 years in a case series) with seizures and
subacute stroke-like episodes with symptoms such as hemiplegia, aphasia, and hemianopia. These episodes have
been associated with headaches and are often preceded by a migraine-like aura. The hallmark of SMART syndrome is
prominent unilateral gyral enhancement with mild mass effect, usually in an area included in the radiation ports. It is
also observed as cortical thickening (hyperintense in T2 and FLAIR) with or without diffusion restriction. Typically, the
condition is self-limiting and gradually resolves over the course of several weeks. Little is known about the mechanisms
behind the disorder, making successful treatment challenging.

Differential diagnosis includes tumor recurrence, leptomeningeal carcinomatosis, infection, vascular disorders,
mitochondrial encephalomyopathy with lactic acidosis and stroke, hemiplegic migraine, posterior reversible
encephalopathy and post-ictal MRI changes.


