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Preface

This book is an extract of the online database,
Neurochecklists, which currently consists of almost 3,500
checklists covering all aspects of neurology and its allied
specialties. The 700 checklists included in this book, just
under a fifth of the online database, were specifically
selected for having the most general practical application.
They focus on the diverse range of neurological manage-
ment - history, clinical examination, investigations, and
treatment, and they provide details of aetiology, epidemi-
ology, genetics, and pathology as relevant to the topic.

The topics covered in the book, and on the online data-
base, cover the diversity of neurological subspecialty areas
such as cognitive neurology, disorders of consciousness,
epilepsy, sleep disorders, movement disorders, headache,
stroke, neurological infections, neuromuscular diseases,
neuro-inflammation, nervous system tumours, obstetric
and functional neurology. The content also provides prac-
tical information on the disorders that cross the bound-
aries of neurology and its allied specialties, for example
neuro-ophthalmology, neurotology, psychiatry, neuro-
surgery, neuroradiology, and pain management. It is also
relevant that many of the checklists in the book cover
the intersection of neurology and general medicine, with
topics on cardiovascular, respiratory, nutritional, endo-
crine, renal, rheumatological, haematological and gastro-
intestinal disorders. Other practical checklists apply to the
neurological complications of operative procedures, such
as cardiac and transplant surgery.

The major sources of the information in the checklists
include widely regarded neurology journals such as the
Annals of Neurology, Brain, the European Journal
of Neurology, the Journal of Neurology, the Journal
of Neurology, Neurosurgery and Psychiatry, Lancet
Neurology, and Practical Neurology. Many standard
neurology textbooks also provided valuable material.
The selection of contents for the book also had a strong
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emphasis on evidence-based guidelines, review articles,
ground-breaking studies, and relevant case reports. All the
checklists on the online database are fully referenced and
hyperlinked to source.

The information in this book, and the online data-
base, is expected to be appropriate not just to neurologists
and neurology trainees, but to all medical professionals
requiring relevant, practical, and timely information
about neurology. I therefore expect that specialists such
as psychiatrists, neurosurgeons, paediatricians, general
physicians, obstetricians, ophthalmologists, and specialist
nurses, will find the checklists useful. Other health care
professionals may also find areas of interest such as gen-
eral nurses, speech therapists, physiotherapists, and occu-
pational therapists. Medical students and researchers who
also require vast amounts of neurological information,
often within restricted time frames, may find many of the
topics covered in the book useful. Whilst the database is
not primarily intended for the non-medically trained gen-
eral public, the simple and clear format may be helpful
for patients who are active in the co-management of their
neurological conditions, and in discussions with their
physicians.

To keep the volume of the book manageable, I have not
included the references, but these are freely available on
the Neurochecklists website. I have also listed all the topics
in the online database in the index. Purchase of this book
also comes with a one-year complimentary free access to
the full online database; to activate this, please email info@
neurochecklists.com with a copy of your receipt of purchase.

Like the famed Persian carpet makers who deliber-
ately inserted errors in their products, because only God’s
work can be flawless, this book is by no means perfect. But
unlike the legend, any mistakes in it are inadvertent for
which T take full responsibility, and for which I humbly
request eagle-eyed readers to point out to me.



Acknowledgements and dedication

I want to first acknowledge the constant support and selfless
encouragement of my wife, Zainab, without whom this book
would never have been. From conception about a decade
ago, to publication, she has been there by my side, nudging
and prompting, lifting me up and calming things down.

To my children Aminah, Safiyyah, Ja'far, and Maryam,
I want to thank you for your cheerleading and patience, and
for your wise counsel during the long road to this point.

I have only unstinting gratitude to Dr Hadi Manji to
whom I owe my whole career as a neurologist in the United
Kingdom. No words are sufficient to convey my eternal
gratitude for his help, support, mentoring, and guidance. If
this book is readable at all, it is to his invaluable advice to
prune and improve the fluency. And I am also indebted to
Dr Juzar Hooker for helpfully introducing me to Dr Maniji,
unsolicited and, as ever, considerate. And to Prof. Guy
Leschziner, my thanks for his review and comments that
went such a long way to make this book a reality.

There can’t be a better place to acknowledge my forma-
tive training in medicine and neurology at the University
College Hospital Ibadan, with special thanks to Prof. Ayodele
Falase for the foresight of nudging me towards neurology;
and to Prof. Adesola Ogunniyi and Dr OSA Oluwole for
grounding me in the specialty under difficult infrastructural

circumstances, and for guiding me towards the successful
defence of my neurology dissertations. In a similar way, my
appreciation goes to my trainers at the National Hospital for
Neurology and Neurosurgery where I did a diploma and
clinical attachment in neurology, and in the Yorkshire and
South West Peninsula neurology deanery’s where I retrained
as a neurologist, for introducing me to the highest quality of
UK neurology practice.

I must also thank Tobi Oludayomi and Stephen Bapaga
of Studio 14 for the inspired creation of the neurochecklists
website, and Peter Mellett for the enhancements that have
made it such a powerfully handy tool.

To Miranda Bromage, Samantha Cook, and Kyle Meyer
at Taylor and Francis, and to Ed Robinson at Newgen
Publishing go my heartfelt appreciation for the proactive
approach to getting this book published. I was expecting
a hair-tearing experience, but it has been a superb and
pain-free journey through which I felt supported all along
the way.

Finally, this book is dedicated to my mother, Hamra
Imam - the strongest influence on my development as a
person and a doctor; and to the memory of Kalli Imam - a
thorough gentleman and the best father anyone could ever
wish for.

XXiii

AL Grawany



Introduction

The concept of checklists in Medicine was championed
by the surgeon Atul Gawande whose work focused on
improving surgical patient safety. His research resulted
in the development, and almost universal implementa-
tion, of the World Health Organisation (WHO) Surgical
Safety Checklist, a simple tool that has revolutionised
surgical operating procedures globally. Narrating his
personal experience of using the checklist in his book,
The Checklist Manifesto, Gawande said “I have yet to get
through a week in surgery without the checklists leading
us to catch something we would have missed”, adding that,
“with the checklist in place, we have caught unrecognized
drug allergies, equipment problems, confusion about
medications, mistakes on labels for biopsy specimens...”
and “we have made better plans and been better prepared
for patients”!

Importantly for medicine generally, Gawande noted
that checklists have potential applications “beyond the
operating room” when he said “..there are hundreds, per-
haps thousands, of things doctors do that are as dangerous
and prone to error as surgery”. He gave several examples of
these, such as the evaluation of headache, chest pain, lung
nodules and breast lumps. He also pointed to the treatment
of heart attacks, strokes, drug overdoses, pneumonias,
kidney failures, seizures, and headache. Gawande’s real-
isation that all medical activities involve risk, uncertainty,
and complexity led him to recommend that all aspects of
medicine be committed to checklists.

Gawande’s recommendation is one driver for
developing the neurology checklists in this book. Another
was the need to counter the compromising effect of cogni-
tive biases on neurological practice. These are the perva-
sive shortcuts or heuristics which enable quick judgments
especially when making decisions when time is limited,
and when facts are scarce. These heuristics and biases have
been adequately described by the psychologist Daniel
Kahneman in his research, and in hisbook, Thinking, Fast
and Slow.?> More specifically, the profoundly detrimental
impact of cognitive biases on neurological practice was
highlighted in a most revealing paper published in the
Annals of Neurology titled “How neurologists think: a
cognitive psychology perspective on missed diagnoses”?
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The authors of the article, leading neurologists, focused
on the impact on neurological practice by the biases of
framing, anchoring, availability, representativeness, and
obedience to authority. Another article on the same
theme, published in the journal Neurology, was aptly
titled “Recognising and reducing cognitive bias in clinical
and forensic neurology”; this noted the detrimental effect
of other biases such as confirmation, hindsight, base rate
neglect, and the ‘good old days’ bias.* It is relevant that
these human factors are all processes that are amenable to
mitigation by checklists.

Checklists have been developed in all spheres of life,
including in professions such as aviation and medicine, to
address the consequences of the human tendency to error.
The neurology checklists in this book were developed in
line with this spirit of minimising error and boosting clin-
ical safety in the care of neurological patients. They apply
to all aspects of neurology, a specialty noted for its size,
diversity, and complexity. It is the expectation that the use
of neurology checklists will enable the quick checking-up
of topics in the clinic and on ward rounds; the focused
reading of specific topics for relevant information; the
preparation of presentations and teachings; the revi-
sion for examinations; keeping up with the latest in the
diverse neurological subspecialties; and aiding research.
In essence, 700 Essential Neurology Checklists provides
handy practical, comprehensive, and evidence-based
information on every aspect of neurology.
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CHAPTER 1

Disorders of cognition and
consciousness
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Cognitive symptoms and signs

CORTICAL RELEASE PHENOMENA

CONFABULATION

Physiological types

O Palmomental: this is the earliest and most frequent release
phenomenon

O Corneomandibular: this usually occurs along with other
reflexes

O Snout

Pathological types

Asymmetrical tonic neck reflex
Corneomandibular reflex (Wartenberg’s sign)
Glabellar tap reflex

Grasping reflex

Head retraction

Jaw jerk

Mouth open finger spread reflex (MOEFS)
Nasopalpebral reflex
Nuchocephalic reflex

Palmar grasp

Palmar support

Palmomental reflex
Palmocervical reflex

Paratonia

Plantar grasp

Plantar support

Pollicomental reflex

Rooting

Snout

Sucking

Support

Utilisation behaviour

OO0o0Oo00o0o00o0o0ooooooooooooooo
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Alzheimer’s disease (AD)

Parkinson’s disease (PD)

Cerebrovascular disease

Vascular dementia

Frontotemporal dementia (FTD)

Normal pressure hydrocephalus (NPH)
Attention deficit hyperactivity disorder (ADHD)
Schizophrenia

Bipolar disorder

Major depression

oooooooooag

Clinical significance

Physiological release phenomena are present in 50% of adults
>3 release phenomena together are pathological

Higher number of release phenomena correlates with poorer
cognitive function

There is better correlation with subcortical than cortical
lesions

No pathological release phenomenon is disease specific
Snout and grasp reflexes are the best predictors of significant
disease

Suck and root reflexes are uncommon

O Ooo O ooog

Clinical features

O This is when false beliefs and memories are generated to fill
in gaps in memory

O Itis a result of deficits in memory retrieval

O It occurs involuntarily and unconsciously

O Some confabulations are partially true

Types

O Spontaneous (fantastic)
O Provoked (momentary)

Psychiatric causes

O Korsakoft’s syndrome

O Split-brain syndrome

O Anosognosia for hemiplegia
O Anton’s syndrome

O Capgras syndrome

O Schizophrenia

Neurological causes

O Alzheimer’s disease (AD)
O Traumatic brain injury
O Hydrocephalus

O Encephalitis

O Autism

O Multiple sclerosis (MS)
O Moyamoya disease

O Cerebral aneurysms
O Brain tumours

O Frontal lobe epilepsy
O Stroke

Physiological causes

O In healthy adults and young children
O Older age

O Hypnosis

Assessment tools

O The Confabulation Battery
O The Nijmegen-Venray Confabulation List (NVCL-20)

DOI: 10.1201/9781003221258-2
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Cognitive symptoms and signs 3

PATHOLOGICAL LAUGHTER

APHASIA: CLASSIFICATION

Clinical manifestations

O This is a pseudobulbar affect
O It occurs in response to non-specific stimuli
O There is no corresponding change in affect or mood

Neoplastic causes

Cerebellar ependymoma

Brain metastases from lung cancer

Meningioma

Heralding feature of glioblastoma

Brainstem gliomas: this causes gaze and light-induced
laughter

Trigeminal neuromas

Trigeminal schwannoma

Rathke cleft cyst

Oooo Ooooog

Neurological causes

Motor neurone disease (MND)

Parkinson’s disease (PD)

Alzheimer’s disease (AD)

Stroke: laughter may herald hemispheric stroke

Basilar artery dissection and pseudoaneurysm

Multiple sclerosis (MS): laughter occurs in 10% of cases
Brainstem clinically isolated syndrome (CIS)

Gelastic epilepsy: giggling or crying may precede seizures
von Economoss disease

Pontine tuberculoma: laughter may be a heralding sign
Angelman syndrome

Traumatic brain injury (TBI): this also causes pathological
crying

Tourette syndrome (TS)

Locked-in syndrome

00 OOoOoooooooood

Treatment

O Tricyclic antidepressants

O Selective serotonin reuptake inhibitors (SSRIs)

O Dextromethorphan/quinidine sulphate (DM/Q)

O Duloxetine: a dual serotonin-norepinephrine reuptake
inhibitor

[0 Mirtazapine: case reports

Broca's aphasia

O This is a non-fluent aphasia
O It is caused by lesions in the posterior inferior frontal lobe

Wernicke's aphasia

O This is a fluent aphasia with impaired comprehension

O Itis caused by lesions in the superior posterior temporal lobe

O It presents as jargon aphasia if the supramarginal gyrus is
involved

Transcortical aphasia

O Motor: this is caused by lesions in the supplementary speech
area

O Sensory: this is caused by lesions in the middle and posterior
cerebral artery watershed areas

Subcortical aphasia

O This is a striato-capsular aphasia
O Itis associated with white matter periventricular lesions

Conduction aphasia: lesion locations

O Left posterior lateral superior temporal gyrus
O Left supramarginal gyrus
O Left posterior superior temporal sulcus

Conduction aphasia: features

O Fluent aphasia

O Impaired repetition

O Impaired phonological short-term memory
O Impaired naming

Aphemia

O Impaired articulation

O Preserved comprehension

O Preserved writing

O Preserved oropharyngeal function

O Lesions are in the left inferior premotor cortex

Pure word deafness

O Inability to comprehend spoken words
[0 Hearing is intact
O Lesions are in the auditory receptive areas

Other aphasia types

O Anomic aphasia

O Semantic aphasia

O Crossed aphasia

O Global aphasia

O Foreign accent syndrome (FAS)
O Thalamic aphasia
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4 Disorders of cognition and consciousness

AKINETIC MUTISM

Pathology

O This is caused by disconnection of frontal-cingulate-limbic
subcortical circuits

O This disrupts the frontal neuronal systems involved with
executive functions

O It is usually associated with anterior cingulate lesions

Vascular causes: stroke

O Anterior cerebral artery territory

O Middle cerebral artery territory

O Posterior inferior cerebellar artery (PICA) territory
O Watershed infarction

O Paramedian thalamic stroke

O Bilateral substantia nigra stroke

Vascular causes: others

O Cerebral vein thrombosis (CVT)
O Subarachnoid haemorrhage (SAH)

Neoplastic causes

O 4th ventricle choroid plexus papilloma
O Astrocytoma infiltrating the fornix
[0 Pineal teratoma

Traumatic causes

O Frontal lobe damage
O Hypothalamic damage

Infective causes

O Sporadic Creutzfeldt-Jakob disease (CJD)
O Tuberculous anterior cerebral artery obliterative arteritis

Toxic and drug-induced

Delayed post-hypoxic leukoencephalopathy (DPHL)
Carbon monoxide poisoning

Radiation therapy induced

Baclofen

Ciclosporin

Muronomab

Tacrolimus

Nicotine withdrawal

Oooooooono

Other neurological causes

O Epilepsy

O Multiple sclerosis (MS)

O Obstructive hydrocephalus

O Wernicke-Korsakoff syndrome

Treatment

O Bromocriptine

O Levodopa

O Olanzapine

O Magnesium sulphate: case report of benefit with DPHL



Delirium (acute confusional state)

DELIRIUM: RISK FACTORS

DELIRIUM: CLINICAL FEATURES

Individual risk factors

[0 Males
O Smoking
O Social isolation

Medical risk factors

Dementia

Surgery

Infection

Myocardial infarction (MI)
Organ failure

Previous delirium

Hearing impairment
Visual impairment
Depression

Electrolyte imbalance
Dehydration
Nutritional/vitamin deficiency
Advanced cancer

Ooooooooooooao

Drug-induced risk factors

O Benzodiazepines
O Narcotics

O Anticholinergics
O Digoxin

O Theophylline

O Levodopa

O Steroids

DOI: 10.1201/9781003221258-3

Types of delirium

O Hyperactive
O Hypoactive
O Mixed

Cognitive and psychiatric features

Fluctuating attention and confusion
Clouding of consciousness
Impaired memory

Disorganised thinking

Easily distracted

Mlusions

Hallucinations: usually Lilliputian
Emotional disturbance

Ooooooooao

Neurological features

O Myoclonus

[0 Ataxia

[0 Autonomic

O Excessive sweating

O Flushing

O Dilated pupils

O Disturbed sleep-wake cycle
O Dysarthria

O Nystagmus

O Incoherent speech
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6 Disorders of cognition and consciousness

DELIRIUM: DIFFERENTIAL DIAGNOSIS

DELIRIUM: MANAGEMENT

Neurological differentials

Dementia

Stroke

Brain injury

Migraine

Hashimoto encephalopathy

Transient global amnesia (TGA)
Wernicke’s aphasia

Encephalitis

Meningitis

Non-convulsive status epilepsy (NCSE)

Ooooooooooono

Psychiatric differentials

O Charles Bonnet syndrome (CBS)
O Depression

Medical differentials

O Acute porphyria

O Hyperviscosity syndrome
Toxic differentials

O Delirium tremens

O Neuroleptic malignant syndrome (NMS)
O Serotonin syndrome

O Drug withdrawal

Non-drug treatments

O Reorientation

O Relaxation, e.g. massage

O Nursing in a quiet, low-lit room
Drug treatments

O Haloperidol
O Quetiapine
O Benzodiazepines

QOutcome

O C-reactive protein (CRP) predicts delirium and recovery



Dementia presentations

REVERSIBLE DEMENTIA

RAPIDLY PROGRESSIVE DEMENTIA

Neurological causes

O Cerebral vasculitis

O Delirium

Autoimmune encephalitis
Epilepsy

Hashimoto’s encephalopathy
Marchiafava-Bignami disease
Normal pressure hydrocephalus (NPH)
Pituitary insufficiency
Post-traumatic syndromes
Space occupying lesions (SOL)
Subdural hematoma (SDH)

Oooooooooao

Infectious causes

O Neurosyphilis

Meningitis

Tuberculous meningitis

Fungal meningitis

Whipple’s disease

Lyme neuroborreliosis

Intracranial empyema or abscess
Racemose neurocysticercosis

HIV infection

Herpes simplex virus (HSV) encephalitis

Oo0oo0ooooon

Metabolic causes

Alcohol abuse

Hypo and hyperthyroidism

Hypo and hyperparathyroidism

Addison’s disease

Cushing’s disease

Hypoglycaemia

Vitamin deficiencies: B1, B6, B12, and folate
O Organ failure

O Wilson’s disease

ooooooad

Other causes

O Depression

O Drugs and toxins

O Obstructive sleep apnoea (OSA)
O Sarcoidosis

O Systemic infections

O Phaeochromocytoma

DOI: 10.1201/9781003221258-4

Infective causes

[ Prion diseases

O Whipple’s disease

O Tuberculosis

O Fungi, e.g. cryptococcus
[ Bacteria

[ Viruses

Neurodegenerative causes

O Corticobasal degeneration (CBD)

O Frontotemporal dementia (FID)

O Dementia with Lewy bodies (DLB)

[ Alzheimer’s disease (AD)

O Progressive supranuclear palsy (PSP)

[0 Neuronal intranuclear inclusion disease (NIID)

Autoimmune and inflammatory causes

O Autoimmune limbic encephalitis
O Hashimoto encephalopathy

O Multiple sclerosis (MS)

O Neurosarcoidosis

Metabolic and toxic causes

O Methylmalonic academia
O Alcohol
O Methotrexate toxicity

Neoplastic causes

O Primary CNS lymphoma (PCNSL)
O Paraneoplastic

O Metastases (case report)

O Lymphomatosis cerebri

O Primary CNS lymphoma

Other causes

O Vascular
O Psychiatric
O Idiopathic: this accounts for 12% of cases
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8 Disorders of cognition and consciousness

YOUNG-ONSET DEMENTIA: CAUSES

SUBACUTE ENCEPHALOPATHY: CAUSES

Neurodegenerative

Alzheimer’s disease (AD)

Frontotemporal dementia (FTD)

Dementia with Lewy bodies (DLB)

Huntington’s disease (HD)

Pantethonate kinase associated neurodegeneration (PKAN)
Neuroacanthocytosis

Spinocerebellar ataxia (SCA)

Oooooooo

Infective

O Creutzfeldt Jakob disease (CJD)
O HIV

Neuroinflammatory

O Multiple sclerosis (MS)

O Progressive multifocal leukoencephalopathy (PML)
O Neuropsychiatric lupus

O Autoimmune encephalitis

Metabolic

[0 Metabolic

O Mitochondrial diseases
O Storage diseases

[0 Niemann-Pick C (NPC)
O Wilson’s disease

Vascular

[0 Vasculitis

O CADASIL

O Moyamoya disease

[0 Multi infarct dementia
O Amyloid

Toxic

[0 Manganese
O Alcohol

Other causes

O Normal pressure hydrocephalus (NPH)
[ Brain tumours
O Hepatic failure

Neurodegenerative

O Dementia with Lewy Bodies (DLB)
O Alzheimer’s disease (AD)

Infectious

O Creutzfeldt Jakob disease (CJD)
O Lyme neuroborreliosis
O HIV

Neuroinflammatory and autoimmune

O Multiple sclerosis (MS)

O Progressive multifocal leukoencephalopathy (PML)
O Sarcoidosis

O Systemic lupus erythematosus (SLE)

O Sjogren’s syndrome

O Behcet’s disease

O Autoimmune encephalopathy

O Vasculitis

Metabolic

O Hashimoto encephalopathy
O Vitamin Bl deficiency

O Vitamin B12 deficiency

O Uraemic encephalopathy
O Hepatic encephalopathy

O Hypo/hyperthyroidism

O Hypoglycaemia

O Hyponatraemia

O Hypercalcaemia

Malignancy-related

O Malignancies
O Malignant meningitis
O Paraneoplastic

Toxic and drug-induced

Chemotherapy, e.g. Methotrexate

Lithium toxicity

Chronic carbon monoxide (CO) poisoning
Alcohol

Wernicke-Korsakoff syndrome

Hydrogen sulphide exposure

Pregabalin

Levetiracetam

Ooooooooo

Other causes

O Radiation

O Systemic infections

[0 Cerebral vein thrombosis (CVT)

O Mitochondrial diseases

O Schizophrenia

O Severe depression

O Subacute encephalopathy and seizures in alcoholics (SESA)



Alzheimer's disease (AD)

ALZHEIMER'’S DISEASE (AD): RISK FACTORS

Non-modifiable risk factors

O Age

O Fewer years of education

O Apolipoprotein E epsilon4 allele
O GGA3 gene deletion or variants

Lifestyle risk factors

O Smoking
O Inactivity
O Possibly dietary sugar and sweeteners

Medical risk factors

Obesity

Diabetes mellitus

Hypertension

Vitamin D deficiency
Depression
Hyperhomocysteine

Rosacea

Proton pump inhibitors (PPIs)
Possibly polycystic kidney disease (APCKD)
Retinal nerve fiber degeneration
Hormone replacement therapy
Anaemia

Raised haemoglobin level
Insomnia

Cerebral microbleeds

OO00o0Oo0Oo0o0ooooooooon

Proposed microbial risk factors

Escherichia Coli K99

Fungal infections: several fungal species
Cytomegalovirus

Helicobacter pylori

Herpes simplex virus type 1 (HSV1)
Bordetalla pertussis

Periodontitis

Treponema pallidum

Chlamydia pneumoniae

Lyme neuroborreliosis

oooooooooag

Risk factors for accelerated cognitive decline

O Increased cortical iron

Unlikely risk factors
O Traumatic brain injury (TBI)

DOI: 10.1201/9781003221258-5

ALZHEIMER'’S DISEASE (AD):
CLINICAL FEATURES

Pre-clinical features

O Difficulty learning new routes

O Forgetting where items were placed

O Forgetting new names or faces

O Language and visuospatial difficulties
O Temporal and parietal cortical thinning

Cognitive features

O Impaired naming

O Impaired praxis

O Impaired calculation

O Visuospatial dysfunction: with right parietal pathology
O Fine hand myoclonus: in familial AD

Non-cognitive features

O Seizures

[0 Aggression

O Delusions

O Hallucinations

O Depression

O Apathy

O Euphoria

O Anxiety

O Purposeless activities

Features of young onset AD

O More rapid brain volume loss

O Worse and more frequent electroencephalogram (EEG)
changes

O More frequent non-amnestic onset

O More involvement of posterior cortical association area

O Less medial temporal involvement
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ALZHEIMER'S DISEASE (AD): PREVENTATIVE
MEASURES

ALZHEIMER'S DISEASE (AD): NON-DRUG
TREATMENTS

Measures with very strong evidence

Ooooooo oOoooo

Education

Cognitive activity

Reduction of high body mass index in late life
Treatment of hyperhomocysteinaemia: with folic acid,
vitamin B12 and vitamin B6

Treatment of depression

Stress reduction

Treatment of diabetes

Prevention of head trauma

Controlling mid-life hypertension

Treatment of orthostatic hypotension

Measures with weaker evidence

oooooooag

Physical activity

Treatment of mid-life obesity
Smoking cessation

Healthy sleeping

Controlling cerebrovascular disease
Improving frailty

Controlling atrial fibrillation
Vitamin C supplementation

Measures of uncertain benefit

oooooooag

Controlling diastolic blood pressure

Use of non-steroidal anti-inflammatory drugs (NSAIDs)
Better social activity

Treatment of osteoporosis

Preventing pesticide exposure

Preventing exposure to silicon in drinking water
Mediterranean diet

Neurostimulation

Measures not recommended

O

O

Oestrogen replacement therapy: this increases the risk of
dementia
Acetylcholinesterase inhibitors

Give written information on clinical and social
issues

O Signs and symptoms of the disease

O Course and prognosis of the disease

O Available local care and support services
O Available support groups

O Sources of financial and legal advice

O Sources for advocacy

O Medicolegal issues including driving

Discuss advanced directives

O Assess capacity for decision making
O Establish personal directives

O Discuss will

O Arrange lasting power of attorney

O Establish preferred place of care plan

Assess functional impairments

O Ability to maintain hobbies
O Ability to handle complex financial affairs
O Ability to use new equipment and tools

Non-drug interventions

O Cognitive stimulation

O Reality orientation therapy (ROT): to improve disorientation

O Recreational activities: to enhance well-being



Alzheimer’s disease (AD) 11

ALZHEIMER'S DISEASE (AD): DRUG TREATMENTS

Acetylcholinesterase inhibitors (AChel): indications

[ This is indicated for mild to moderate AD
O Itis also indicated for AD-associated symptoms

Acetylcholinesterase inhibitors (AChel): types

O Donepezil 5 mg nocte: consider increasing to 10mg
O Galantamine 8mg daily

O Double the dose in 4 weeks

O Maintenance dose 16-24 mg daily
O Rivastigmine 1.5 mg bid: maximum 6mg bid

Memantine

[0 This is indicated for severe AD

[0 Itis also indicated for moderate AD if intolerant of AChel
O The dose is 5mg daily: maximum is 20mg daily

O It may be combined with AChel

Other drug treatments

O Antidepressants
O Conventional antipsychotics with caution

Investigational drug treatments
[0 Masitinib

O Aducanumab

O Crenezumab

O Active AD (AADvacl) vaccine: this is against the tau protein
O Intranasal insulin
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Frontotemporal dementia (FTD)

BEHAVIOURAL VARIANT FRONTOTEMPORAL
DEMENTIA (BVFTLD): CLINICAL FEATURES

PRIMARY PROGRESSIVE APHASIA (PPA):
NON-FLUENT VARIANT (NFVPPA)

Features of disinhibition

Inappropriate or offensive speech
Public urination and masturbation
Restlessness, impulsivity, and irritability
Pressured speech

Aggressiveness

Violent outbursts

Excessive sentimentality

Theft and assault

oooooooao

Other behavioural abnormalities

Alerted food preference/gluttony

Change in beliefs

Change in personality

Hyperorality

Wandering/pacing

Loss of personal hygiene

Diogenes syndrome: self-neglect and hoarding behaviour

Oooooooo

Motor stereotypy and repetitive activities

O Rubbing

O Picking

O Pacing

O Cleaning

O Organising objects into groups
O Counting

Features associated with C9orf72 gene mutation

O Familial motor neurone disease (MND): onset is usually
within 12 months of FTD diagnosis

O Familial left-hand dystonia

O Bullous pemphigoid

Neuropsychiatric features

Lack of empathy or concern

Emotional blunting/apathy

Delusions: somatic, religious, and bizarre forms
Executive dysfunction

Poor insight

Decreased concern about family and friends
Impaired theory of mind

High suicide risk

oooooooag

Other features

O Reduced pain response

O Self-centeredness

O Olfactory dysfunction

O Low cancer prevalence

O Food aversion: case report

Poor prognostic factors

O Neurofilament light chain (NfL): in serum and cerebrospinal

fluid (CSF)

12

Diagnostic criteria

O Language impairment

O Cognitive features

O Behavioural and psychiatric features
O Motor disturbances

Language features: relevance

O These are the most prominent features

O They are usually the only abnormalities in the first two years

O They are the main causes of impaired daily activity

Language features: manifestations

O Difficulty initiating speech

Agrammatism

Effortful and halting speech

Short phrases

Slow speech (speech apraxia)

Impairment of naming and syntax

Poor comprehension

Impaired hearing

Daily activities are normal except when on the telephone

Oooooooono

Cognitive features

O Memory impairment
O Visuospatial difficulties
O Dyscalculia

O Disinhibition

O Constructional deficits

Behavioural and psychiatric features

O Apathy

O Depression

O Altered food preferences
O Irritability

O Stereotypic behaviour

O Disinhibition

O Reduced social awareness

Motor impairment

O Mild limb and buccofacial apraxia
O Difficulty with fine finger movements

Progression to other syndromes

O Corticobasal degeneration (CBD)
O Progressive supranuclear palsy (PSP)

Synonym

[0 Agrammatic variant
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PRIMARY PROGRESSIVE APHASIA (PPA):
LOGOPENIC VARIANT (LVPPA)

Pathological sites

O Left posterior superior temporal gyri
O Left middle temporal gyri
O Left inferior parietal lobule

Genetic mutations

O Progranulin (GRN)
O Microtubule-associated protein tau (MAPT)

Clinical features

Reduced verbal output

Low speech rate

Word finding difficulty

Word retrieval deficits
Frequent pauses

Impaired repetition

Speech errors

Impaired comprehension
Impaired reading: phonological alexia
Irritability

Anxiety and depression

Rapid progression to dementia

Ooooooooooooag

Relatively spared speech functions

[0 Grammar
O Single-word comprehension
[0 Nonverbal semantic association

Diagnostic criteria: core features

O Impaired single-word retrieval in spontaneous speech
O Impaired repetition of sentences and phrases

Diagnostic criteria: supportive features

O Phonological speech errors

O Spared single-word comprehension and object knowledge
O Preserved motor speech

[0 Absent agrammatic speech

Differentiating features from other PPA variants

O There are no speech-sound distortions

O There are no frank syntactic errors

O Calculation is worse affected

O The speech rate is faster than in non-fluent variant PPA
O The speech rate is slower than in semantic variant PPA

Other differentials
O Early onset Alzheimer’s disease (AD)
Synonyms

O Logopenic progressive aphasia (LPA)
O Phonological variant
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Amnestic syndromes

ACUTE AMNESTIC SYNDROMES

Transient amnestic syndromes

Transient global amnesia (TGA)
Transient epileptic amnesia (TEA)
Transient topographical amnesia (TTA)
Focal retrograde amnesia

Transient semantic amnesia

Transient autobiographical amnesia
Transient procedural amnesia
Transient verbal amnesia

oooooooag

Vascular acute amnestic syndromes

[0 Transient ischaemic amnesia
O Bilateral fornix stroke: subcallosal artery
O This manifests as goblet or watch-out sign on MRI
O Bilateral hippocampal stroke
O Paramedian thalamic stroke: artery of Percheron
O Genu of internal capsule stroke
[ Cerebral vein thrombosis (CVT)

Other acute amnestic syndromes

O Psychogenic amnesia

O Traumatic brain injuries (TBI): post-traumatic amnesia
(PTA)

Multiple sclerosis (MS)

Autoimmune encephalitis

Acute toxic metabolic disorders

Influenza virus infection

Opioids: especially fentanyl

MDMA (ecstasy)

Lorazepam

Oooooooo

14

SUBACUTE AND CHRONIC AMNESTIC
SYNDROMES

Neurological causes

O Korsakoff’s psychosis

O Alzheimer’s disease (AD)

Spontaneous intracranial hypotension (SIH)
Benign senescent forgetfulness

Depression (pseudo-dementia)

Fugue state

Frontotemporal dementia (FTD)

Herpes simplex virus (HSV) encephalitis
Space occupying lesions

Obstructive hydrocephalus

Ooooooooao

Systemic syndromes

Alcohol excess

Hashimoto’s encephalopathy
Cardiopulmonary arrest
Acute respiratory failure
Anaesthetic accidents
Carbon monoxide poisoning
Drowning

Strangulation

Ooooooooao
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TRANSIENT GLOBAL AMNESIA (TGA): RISK
FACTORS AND TRIGGERS

TRANSIENT GLOBAL AMNESIA (TGA): CLINICAL
FEATURES

Risk factors

O Middle or old age

[0 Migraine

[ Cerebral vein thrombosis (CVT)
O Internal jugular vein incompetence
O Positive family history

O Stress liability personality

Triggers: medical procedures

Cerebral angiography

Coronary angiography

General anaesthesia

Spinal anaesthesia

Gastroscopy

Trans-oesophageal echocardiogram (TOE)
Dobutamine stress echocardiogram
Cardiac catheterisation

Cardiac ablation therapy

Photodynamic therapy

Exercise testing on cycle ergometer
Intracarotid amobarbital procedure
DMSO-cryopreserved autologous peripheral blood stem
cells transfusion

Ooooooooooooad

Triggers: others

O Stressful emotional events

O Stressful physical events

[0 Water contact

O Exhaustion

O Cold

O Orgasm: this may present as recurrent coital amnesia
O CNS lymphoma: case report

Clinical features

This is characterised by an episode of abrupt onset amnesia
The duration is usually 1-24 hours but 3% of cases last

<1 hour

The onset is usually in the morning but not on awakening
Amnesia is anterograde and retrograde

The period of retrograde amnesia shrinks with recovery
There is a permanent amnesia for the event

Repetitive questioning is a typical feature

There is disorientation in time and place

Personal identity is retained

Family knowledge is retained

Migraine may be comorbid

TGA is recurrent in 6-30% of cases

Oooooooooo 00

Associated features

O Headache

O Nausea

O Vomiting

O Myocardial injury: this manifests with increased cardiac
troponin level

Exclusion criteria for TGA

O Clouding of consciousness

O Loss of personal identity

O Other neurological deficits

O Focal neurological signs during or after the event
O Lack of resolution within 24 hours

Possible predictors of recurrent TGA

O Migraine
O Reversible MRI DWI abnormalities
[0 Familial cases

Magnetic resonance imaging (MRI) features

O MRI or diffusion weighted imaging (DWTI) may show
ischaemic lesions

O These are in the temporal lobes/hippocampus

[0 DWI lesions are most evident within 12-24 hours of onset

O The lesions may be visible up to 6 days after onset

O The MRI is however usually normal
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TRANSIENT GLOBAL AMNESIA (TGA):
DIFFERENTIAL DIAGNOSIS

Neurological

O Concussion

[0 Seizures

[0 Transient ischaemic attacks (TTAs)
[0 Migraine

O Head injury

[0 Pituitary tumours

[ Brain tumours

[0 Benzodiazepines
O Zolpidem
O Alcoholic blackouts

Psychiatric

O Hysterical fugue
O Electroconvulsive therapy (ECT)



Encephalopathy

WERNICKE'S ENCEPHALOPATHY: CLINICAL

FEATURES

WERNICKE'S ENCEPHALOPATHY:
MRI FEATURES

Nutritional risk factors

Gastrointestinal disease and surgery
Hyperemesis gravidarum

Fasting

Starvation

Malnutrition

Poorly balanced diet

Bariatric surgery

Parenteral nutrition

Diarrhoea and vomiting

Ooooooooooao

Medical risk factors

O Infections
O Malignancy
O AIDS

Metabolic risk factors

O Renal disease

O Dialysis

O Hypoxic encephalopathy

O Thyroid disease

O Stem cell transplantation

O Bone marrow transplantation

Neurological risk factors

O Third ventricle tumours

O Herpes simplex (HSV) encephalitis
O Delirium tremens

O Peripheral neuropathy (PN)

Other risk factors

O Psychiatric diseases
O Iatrogenic
O Intravenous (IV) glucose

Clinical features

Confusion

Confabulation

Ophthalmoparesis

Nystagmus: vertical and horizontal
Bilateral lateral rectus weakness
Conjugate gaze paralysis

Cerebellar ataxia
Peripheral neuropathy (PN)
Postural hypotension
Impaired olfaction

Dietary deficiency

Oooooooooooooag
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Alcoholism: alcohol intake >20 units a day

Retrograde and anterograde amnesia
Recent memory is worse affected (Ribot’s law)

Typical location of lesions

O Medial thalami

O Periventricular region
O Periaqueductal area
O Mamillary bodies

O Tectal plate

Unusual location of lesions in non-alcoholics

Cerebellum

Cranial nerve nuclei
Caudate nuclei

Splenium of corpus callosum
Red nuclei

Dentate nuclei

Cerebral cortex

Oooooooao

Diffusion weighted imaging (DWI) changes:
locations

O Mammillary bodies

O Periaqueductal gray matter
O Hypothalamus

O Dorsal medial thalamus

Other MRI features

O Contrast enhancement of thalamus and mamillary bodies
O Cortical laminar necrosis and haemorrhage: on susceptibility
weighted MRI

17
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KORSAKOFF SYNDROME

Risk factors

Thiamine deficiency

Chronic alcohol misuse

Possible genetic predisposition
Non-alcoholic cases of thiamine deficiency
Carbon monoxide (CO) poisoning

Lead poisoning

Arsenic poisoning

Diabetes mellitus

Infections

Oooooooooono

Clinical features

O Impaired memory and learning
O Implicit memory is preserved
O Alert and responsive
O Repeatedly asking the same questions
O Reading the same page for hours
O Inability to recognize recently met people
O Itis often not preceded by Wernicke encephalopathy

Magnetic resonance imaging (MRI) lesions:
locations
O Mammillary bodies

O Mammillothalamic tract
O Anterior thalamus

POSTERIOR REVERSIBLE ENCEPHALOPATHY
SYNDROME (PRES): CLINICAL FEATURES

Typical PRES triad

O Seizures
O Visual disturbance
[0 Headache

Neurological features

O Headache

O Encephalopathy

O Seizures: including status epilepticus
O Myelopathy

Visual features

O Visual loss

O Hemianopia

O Visual neglect

O Visual hallucinations
O Cortical blindness

Blood pressure in PRES

O Blood pressure is usually normal
O Itis mildly increased in 30% of cases: this is possibly reactive

Recurrent PRES

[ PRES recurs in 4-14% of cases
O This is probably associated with primary hypertension

Possible PRES variants

O Generalised reversible encephalopathy syndrome
O Reversible hypertensive encephalomyelopathy

O Spinal variant

[0 Brainstem and cerebellar variant

Poor prognostic features

O Encephalitis

O Altered mental state

O Subarachnoid haemorrhage (SAH)
O Raised C-reactive protein (CRP)
O Impaired coagulation
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POSTERIOR REVERSIBLE ENCEPHALOPATHY
SYNDROME (PRES): RISK FACTORS

POSTERIOR REVERSIBLE ENCEPHALOPATHY
SYNDROME (PRES): DIFFERENTIALS

Vascular disorders

[0 Hypertension
[0 Pre-eclampsia
O Eclampsia

Autoimmune disorders

O Systemic lupus erythematosus (SLE)
O Systemic sclerosis (SS)

O Wegener’s granulomatosis

O Polyarteritis nodosa (PAN)

Medical disorders

Tertiary hyperparathyroidism
Hypomagnesaemia
Hypercalcaemia

Malignancies

Sepsis

Tumour lysis syndrome
Hypocholesterolaemia

HIV infection

Ephedra overdose
Guillain-Barre syndrome (GBS)

oooooooooag

Immunosuppressant therapy

O Ciclosporin
O Tacrolimus
O Cytarabine
O Cisplatin

O Gemcitabine
O Tiazofurin
[0 Bevacizumab

Other medical interventions

O Blood transfusion

O Red blood cell transfusion

O Erythropoietin

O Intravenous immunoglobulins (IVIg)
O Dialysis

O Dimethylsulphoxide stem cells

O Triple H therapy

Encephalitic

O Infectious
O Paraneoplastic
[0 Autoimmune

Vascular

O Reversible cerebral vasoconstriction syndrome (RCVYS)
O Primary angiitis of the central nervous system (PACNS)
O Posterior circulation stroke

O Subcortical leukoaraiosis

Demyelinating

O Progressive multifocal leukoencephalopathy (PML)
O Osmotic demyelination disorders (ODD)
O Acute disseminated encephalomyelitis (ADEM)

Other differentials

O Toxic leukoencephalopathy
[0 Brain tumours
O Status epilepticus
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POSTERIOR REVERSIBLE ENCEPHALOPATHY
SYNDROME (PRES): MANAGEMENT

OSMOTIC DEMYELINATION DISORDERS (ODD):
CAUSES

Magnetic resonance imaging (MRI):
FLAIR hyperintensities
O There are FLAIR hyperintensities in almost all cases

O These are mainly parieto-occipital in location
O Other brain areas and the cortex may also be affected

Magnetic resonance imaging (MRI): haemorrhage
types
O Parenchymal hematoma

O Small haemorrhages
O Subarachnoid haemorrhage (SAH)

Magnetic resonance imaging (MRI): other features

O Symmetric vasogenic oedema
O Hydrocephalus
O Focal areas of restricted diffusion

Cerebrospinal fluid (CSF) features

O Albumino-cytologic dissociation

O Raised protein with very little increase in cell count
Treatment

O Stop provoking drugs

O Treat underlying disorders

O Treat hypertension: reduce blood pressure by 25% in the first
few hours

Metabolic causes

O Rapid correction of hyponatraemia: but it may also occur
with slow correction

O Hyponatremia

O Hypophosphatemia

Drug-withdrawal

O Desmopressin

O Carbamazepine

[0 Thiazide diuretics

O Selective serotonin reuptake inhibitors (SSRIs)

Gastrointestinal causes

O Liver transplantation
O Liver failure
O Acute haemorrhagic pancreatitis

Nutritional causes

[0 Malnutrition

O Dehydration

[0 Water intoxication
O Acute hypoglycaemia
O Eating disorders

Other causes

O Alcoholism

O Peritoneal dialysis
O Malignancies

O Heat stroke

O HIV infection
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OSMOTIC DEMYELINATION DISORDERS (ODD):
CLINICAL FEATURES

OSMOTIC DEMYELINATION DISORDERS (ODD):
MANAGEMENT

Types of ODD

O Central pontine myelinolysis (CPM): in central basis pontis
O Extrapontine myelinolysis: in the thalamus, basal ganglia,
cerebellum, and spinal cord

Neurological features

Lethargy

Impaired consciousness
Pseudobulbar palsy

Dysarthria

Dysphagia

Flaccid quadriparesis

Locked-in syndrome

Cranial nerve palsies

Cognitive dysfunction: subcortical/frontal
Headache

Seizures

Man-in-the-barrel syndrome
Bilateral vocal fold immobility (BVFI)

Ooooooooooooad

Movement disorders

O Cerebellar ataxia: especially with alcoholism
O Myoclonus

O Tremor

O Corticobasal syndrome (CBS)

O Parkinsonism

O Multiple system atrophy (MSA)

Psychiatric features

[0 Catatonia
[0 Mania

Magnetic resonance imaging (MRI) brain

O This demonstrates the Omega (trident) sign

O This is a symmetrical central area of triangular pontine
demyelination

O It is hyperintense on T2 and hypointense on T1 sequences

O The outer pontine rim is normal

Treatment of hyponatraemia

O Correct hyponatraemia slowly

O This is usually done at a rate of <6-8 mmol/L per
24-hour period

O A slower rate of 4-6 mmol/L in 24 hours is indicated in high
risk individuals

Potentially beneficial treatments

O Thiamine and multivitamins: in at-risk subjects (alcoholism
and malnutrition)

[0 Steroids

O Intravenous immunoglobulin (IVIg)

O Thyrotropin releasing hormone (TRH)

O Plasma exchange (PE)
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Transient loss of consciousness (TLOC)

TRANSIENT LOSS OF CONSCIOUSNESS (TLOC):
CAUSES

TRANSIENT LOSS OF CONSCIOUSNESS (TLOC):
CLINICAL FEATURES

Cardiac causes

Hypertrophic cardiomyopathy
Arrhythmogenic right ventricular dysplasia
Severe ischemic left ventricular dysfunction
Congenital heart defect

Left atrial myxoma

Pulmonary embolism

Cardiac arrhythmias

oooooog

Reflex causes

O Vasovagal
O Carotid sinus hypersensitivity
O Situational, e.g. cough and micturition

Other causes

O Traumatic brain injury (TBI)

O Orthostatic hypotension

O Postural tachycardia syndrome (POTS)
O Psychogenic

Causes of nocturnal TLOC

O Epilepsy

O Sleep disorders

O Hyperventilation attacks
O Hypoglycaemia

O Vasovagal syncope

O Cardiac arrhythmias

22

Features suggestive of syncope

O Upright posture

O Prodrome of nausea or sweating: these are very unlikely in
seizures

O Occurrence in syncope-provoking circumstances

O Pale appearance

O Brief duration

Features suggestive of seizures

[0 Age <45 years

Prodromal deja vu/jamais vu

Head turning to one side

Frothing at the mouth

Facial cyanosis: this is also seen with cardiac syncope
Long duration of unconsciousness

Hemi-weakness on recovery

Lateral tongue biting

Amnesia for event

Unusual posturing

Prolonged limb jerking

Postictal disorientation or confusion: this is the best
predictor of seizures

Ooooooooooo

Features suggestive of cardiac TLOC

O Age >65 years

O Family history of sudden cardiac death under the age of 40
years

Family history of inherited cardiac conditions

Exertional TLOC

Absence of prodromal symptoms

New or unexplained breathlessness

Heart failure

Heart murmur

Abnormal electrocardiogram (ECG)

Ooooooono

Non-discriminatory features

O Injury
O Incontinence
O Eyewitness accounts: these are often mistaken
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TRANSIENT LOSS OF CONSCIOUSNESS (TLOC):
DIFFERENTIALS

Neurological differentials

Carotid TIA

Vertebrobasilar TIA

Coma

Intracerebral haemorrhage (ICH)
Subarachnoid haemorrhage (SAH)
Cataplexy

Pseudocoma

Falls without loss of consciousness

Oooooooono

Medical differentials

O Hypoglycaemia

[0 Hypoxia

O Hyperventilation with hypocapnia
O Intoxication

Cardiovascular differentials

O Cardiac arrest
O Subclavian steal syndrome
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CHAPTER 2

Epilepsy




Seizure risk factors

SEIZURES: MEDICAL RISK FACTORS

SEIZURES: DRUG-INDUCED

Neurological infections

O Encephalitis
O Meningitis

Human herpes virus (HHV)

O HHYV predisposes to mesial temporal lobe epilepsy

O This is most frequent with HHV6B and HHV 8

O HHV6B and HHV?7 are associated with febrile status
epilepticus (FSE)

Vascular

O Subdural haematoma (SDH)

O Brain tumours

O Ischaemic stroke

O Intracerebral haemorrhage (ICH)

Neurological disorders

O Multiple sclerosis (MS)
O Autoimmune diseases
O Cerebral dysgenesis

Traumatic

O Traumatic brain injury (TBI)
O Perinatal brain injury
O Intracranial surgery

Autoimmune

O Systemic lupus erythematosus (SLE)
O Bullous pemphigoid
O Coeliac disease

Metabolic

Electrolyte abnormalities
Inborn errors of metabolism
Organ failure

Pyridoxine deficiency
Hypoglycaemia

Fever

Anoxic encephalopathy
Eclampsia

Alcohol use and withdrawal

ooooooooao
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Antibiotics

O Cephalosporins

O Imipenem

O Ciprofloxacin

O Isoniazid

O Probably not Fluoroquinolones

Antidepressants and antipsychotics

O Citalopram
O Tricyclics
O Venlafaxine
O Bupropion
O Clozapine

Anti-epileptic drugs (AEDs)

O Carbamazepine
O Lamotrigine
O Tiagabine

Chemotherapy

[0 Amsacrine
Asparaginase
Busulfan
Carmustine
Cisplatin
Cytarabine
Cyclosporine
Dacarbazine
Etoposide

5 fluorouracil (5FU)
Fludarabine
Gemcitabine
Ifosfomide
Interferona
Intrathecal chemotherapy
Methotrexate
Nelarabine

O Paclitaxel

[0 Vincristine

OO00O0O0000O0O0O0oO0o0o0on

Abuse drugs

O Amphetamines
O Cocaine

Other drugs

O Tramadol

O Diphenhydramine

[0 Mefanemic acid

O Theophylline

[0 Baclofen

O Eucalyptus oil inhalation
O Ranolazine

25
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SEIZURES: RISKS FOR RECURRENCE

Recurrence risk after first seizure

O The risk is <20% at 6 months
O The risk increases to 40-50% at 2 years
O Seizure recurrence after 24 hours indicates epilepsy

Subject-related risk factors

[0 Age =16 years
O Generalised anxiety
O Lifetime mood disorder

Seizure-related risk factors

Seizures after starting AEDs
Generalised tonic-clonic seizure
Myoclonic seizure

Status seizure

Febrile seizure

Sleep seizure at onset

Number of all seizures at presentation

oooooog

Pathology-related risk factors

O Primary neurological disorder
O Focal symptomatic cause
O Abnormal electroencephalogram (EEG)

Environmental risk factors

D Low atmospheric pressure

O High humidity

Treatment-related risk factors

[ Deferred treatment of first seizure (FIRST and MESS trials)
O Requirement of >1 antiepileptic drug (AED)

Risk factors for poor seizure control at 5 years

O High number of seizures

O Poor treatment history

O History of neurological insult

O History of epilepsy in a first-degree relative
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SEIZURES: TYPICAL FEATURES

SEIZURES: DIFFERENTIAL DIAGNOSIS

Seizure prodrome

O Premonitory symptoms occur in 17-41% of patients

O They are more likely in older subjects
O They precede seizures by 6-12 hours

Seizure markers

Rapid onset

Brief duration
Altered complexion
Auras

Absences
Myoclonus
Convulsions

Open eyes
Incontinence
Lateral tongue bite
Impaired breathing
Post ictal confusion
Delayed recovery
Self-injury

Oooooooooooooao

Inter-ictal non-seizure features

Aggression

Apathy

Depression

Dysphoria

Fatigue

Generalised anxiety disorder
Insomnia

Irritability
Obsessive-compulsive symptoms
Perceived stress

Ooooooooooo
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Transient neurological events

O Transient ischaemic attack (TTA)
O Migraine

O Transient global amnesia (TGA)
O Non-epileptic myoclonus

Sleep disorders

O Hypnic jerks

O Narcolepsy

[0 Parasomnias

O REM sleep behaviour disorder (RBD)

O Periodic leg movements of sleep (PLMS)

Psychiatric disorders

O Psychogenic seizures
O Panic attacks

Medical disorders

O Hypoglycaemia
O Syncope

Hyperkinetic disorders

O Hemifacial spasm
O Tics
O Paroxysmal non kinesigenic dyskinesia (PNKD)

Paediatric differential diagnosis

O Staring spells

O Shuddering attacks
[0 Mannerisms

O Breath holding spells
O Reflux

O Spasmus nutans

O Hyperekplexia

O Sandifer syndrome

AL Grawany
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FEBRILE SEIZURES (FS): CLINICAL FEATURES

TRANSIENT EPILEPTIC AMNESIA (TEA)

Risk factors

Dravet syndrome

Genetic epilepsy with febrile seizures + (GEFS+)
Conjugated pneumococcal vaccine

Iron deficiency anaemia

Male sex

Preterm birth

Perinatal brain injury

Infections

Low magnesium

Oooooooooono

Diagnostic criteria

O Generalised seizures

[0 Fever 2100.4°F (38°C)

[0 Age between 6 month and 5 years

[0 Duration <15 minutes

O Absence of neurological deficits

O No associated acute nervous system disease
O No previous afebrile seizures

Types

O Simple ES
O Complex FS: criteria
O Episodes associated with focal post-ictal features, e.g.
Todd’s paralysis
O Prolonged episodes
O Episodes that recur within 24 hours in the same febrile
illness
[0 Febrile status epilepticus (FSE): FS associated with
hippocampal pathology

Recurrence: epidemiology

[0 Recurrence occurs in about a third of cases
O 75% of these recur within 12 months
O The age at recurrence is usually <15 months

Recurrence: risk factors

O Family history of epilepsy or febrile seizures

O Frequent febrile illnesses

O Loy body temperature at onset

O Attendance at a day nursery

O Abnormal electroencephalogram (EEG): especially pseudo-
petit mal discharge (PPMD)

Risk factors for progression to epilepsy

Male sex

Preterm birth

Brain injury at birth

Bacterial infections

Complex febrile seizures

Onset of febrile seizures after the third year of life
Family history of epilepsy

Multiple episodes of febrile seizures

Focal features in the first two episodes of recurrence

Oooooooooo

Epidemiology

This is a syndrome of mesial temporal lobe epilepsy

Males account for a half to two-thirds of cases

The mean onset age is 57-62 years

It is the most salient feature of epilepsy in most cases

It is the only feature of epilepsy in a third of cases

There are frequent episodes: median of 12 annually

It may develop after years of focal retrograde amnesia (FRA)

Ooooooono

Amnesia: features

O The amnestic episodes are recurrent

O They usually last 30-60 minutes: TGA episodes last 4-12
hours
O The episodes may however last several hours

O Amnesia is often on awakening: unlike in TGA

O There is retrograde and often partial anterograde amnesia
O Patients may remember not having been able to

remember
O The period of amnesia may cover days to years
O Repetitive questioning occurs in about a half of cases

Accelerated long term forgetting (ALF)

O This occurs in about half of cases

O There is rapid loss of adequately laid memories

O There is long-term forgetting of verbal material

O There is no recall after 6 weeks

O Interictal memory impairment occurs in about 80% of cases

Seizures: types

O Brief loss of responsiveness

O Complex partial

O Tonic-clonic

O Olfactory hallucinations: these occur in >50% of cases
[0 Automatisms

Compulsive versifying

O This is a form of hypergraphia
O It develops after treatment with Lamotrigine
O Subjects read multiple rhyming poems

Other reported features

O Loss of remote autobiographical memory for up to 40 years
O Olfactory impairment
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POST-ICTAL PSYCHOSIS OF EPILEPSY

Demographic features

O The incidence is about 6%
O Itis usually in people with chronic epilepsy

Onset and course

O It usually starts with a cluster of generalised tonic clonic
seizures

O There is a lucid interval of 8-72 hours before onset of
psychosis
O The interval may be up to a week

O Psychosis lasts a mean duration of 83 hours

O There is a tendency for psychosis to recur

Psychiatric features

O Delusions

O Hallucinations

O Strong affective features
O Preserved insight

[ Increased risk of suicide

Neurological features

O Mild confusion

O Delirium

O Clouding of consciousness
[0 Amnesia for the event

O Increased mortality

Electroencephalogram (EEG) features

O There is usually an extra-temporal seizure focus on EEG
O There may be bilateral interictal epileptiform discharges

Treatment

O Optimise anti-epileptic drug (AED) treatment

O Antipsychotics

O Benzodiazepines for ictal and post-ictal psychosis
O Epilepsy surgery
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Myoclonus

MYOCLONUS: CLASSIFICATIONS AND
DIFFERENTIALS

MYOCLONUS: NEUROLOGICAL CAUSES

Physiological myoclonus

O Hiccups

O Nocturnal myoclonus (hypnic jerks)
O Sleep transition myclonus

O Fear-associated myoclonus

Epileptic myoclonus

O Juvenile myoclonic epilepsy (JME)
O Progressive myoclonic epilepsy (PME)

Pathological myoclonus

O Essential myoclonus

O Symptomatic myoclonus

O Psychogenic myoclonus

O Negative myoclonus

O Post hypoxic myoclonus (PHM)

Classification by site of origin

O Cortical

O Subcortical: segmental (palatal) or non-segmental

O Spinal: segmental or propriospinal

O Peripheral: root, plexus, nerve, or anterior horn cell (AHC)

Classification by spread

O Focal
O Multifocal
O Generalised

Classification by posture

[ Rest

O Postural
O Action

O Orthostatic

Differential diagnosis

O Simple partial motor seizures
O Tics

O Chorea

[0 Fasciculations

O Startle syndromes

30

Neurodegenerative

Lewy body disease (LBD)

Parkinson’s disease dementia (PDD)

Multiple system atrophy (MSA)

Progressive supranuclear palsy (PSP)
Corticobasal degeneration (CBD)

Alzheimer’s disease (AD)

Young onset Huntington’s disease (HD)
Dentatorubral pallidolyusian atrophy (DRPLA)

Ooooooooao

Infectious

O Creutzfeldt Jakob disease (CJD)

O Subacute sclerosing pan-encephalitis (SSPE)
O Whipple’s disease

O AIDS dementia

O Encephalitis

O Tetanus

Hereditary

O Familial progressive poliodystrophy

O Myoclonus dystonia

Late onset asymmetric myoclonus

O This is primary progressive myoclonus of aging

O It is of cortical origin

[ There is no associated dementia or alternative causes
O It may mimic epilepsia partialis continua (EPC)
Other causes

O Hypoxic brain injury

DOI: 10.1201/9781003221258-13
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MYOCLONUS: DRUG-INDUCED MYOCLONUS: SYSTEMIC CAUSES

Antidepressants and antipsychotics Organ failure

O Nortriptyline O Uraemic encephalopathy
O Selective serotonin reuptake inhibitors (SSRIs) O Hepatic encephalopathy
O Lithium O Pulmonary failure

O Venlafaxine
O Typical antipsychotics

O Atypical antipsychotics, e.g. Clozapine

Anti-epileptic drugs (AEDs)

Carbamazepine
Clobazam
Gabapentin
Lamotrigine
Phenobarbitone
Phenytoin
Pregabalin
Topiramate
Valproate
Vigabatrin

oooooooooag

Antimicrobials

O Quinolone antibiotics
O Cephalosporins

O Sulphonamides

O Aminoglycosides

O Mefloquine

O Aciclovir

Anti-Parkinsonian drugs

O Levodopa and dopamine agonists
[0 Amantadine

O COMT inhibitors

O MAO inhibitors

Chemotherapy

O Ifosfamide
O Chlorambucil
O Prednimustine

Anti-arrhythmics

O Verapamil
O Flecainide

Other drugs

Benzodiazepines
Bismuth salts
Contrast agents
Hydrocodone
Metoclopramide
Propofol
Salbutamol inhaler
Tranexamic acid
Vitamin B12

Oooooooooono

Metabolic abnormalities

O Hyponatraemia

O Hypoglycaemia

O Hyperglycaemia

O Hyperosmolar non-ketotic coma (HONK)
O Hypophosphatemia

Mitochondrial disorders

O MERRF

O MELAS

O Leigh syndrome

O Alpers syndrome

O Leber hereditary optic neuropathy (LHON)
O POLG (polymerase gamma) disorders

Thyroid disorders

O Hashimoto thyroiditis

O Hyperthyroidism

O Steroid-responsive encephalopathy with autoimmune
thyroid disease (SREAT)

Miscellaneous causes

O Paraneoplastic
O Nicotinic acid deficiency encephalopathy

Acronyms

O MERRE: Myoclonus epilepsy with ragged red fibers

O MELAS: Mitochondrial encephalopathy, lactate acidosis and

stroke-like episodes
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Major epilepsy types

CHILDHOOD ABSENCE EPILEPSY (CAE)

Epidemiology

This is possibly a channelopathy

The onset is before 10 years of age: usually between 3-8 years
The onset is <4 years in subjects with glucose transporter
type 1 deficiency

Females are at a higher risk

There is a positive family history in 16-45% of cases

There is a history of febrile seizures in about 30% (FS+)

ooo oog

Clinical features of absences

Absences are the only seizure type

There is brief loss of consciousness: this is not induced or
triggered

The events occur frequently: up to 200 a day

There is spontaneous remission in about 70%: this is usually
in adolescence

Remission is usually 2-5 years from onset

Generalised tonic-clonic seizures develop in most of those
who do not remit

oo oo oo

Electroencephalography (EEG)
O Generalised bilateral 2.5-4 Hz spike
O Slow-wave discharges (SWD)
Treatment

O Ethosuximide (ESM): this has a better effect on attention

[0 Valproate: this has a better side effect profile and controls
myoclonus

O Lamotrigine

Contraindicated medications

O Carbamazepine
O Vigabatrin
O Tiagabine

32

EYELID MYOCLONIA WITH ABSENCES
(JEAVON'S SYNDROME)

Types

O Idiopathic form
O Secondary forms: associated with cryptogenic or
symptomatic epilepsy

Epidemiology
O There is frequently a family history of epilepsy and febrile

seizures
O It starts between the ages of 3 to 7 years
O It persists into adulthood
O It may be precipitated by Carbamazepine therapy

Features of eyelid myoclonia

O Fluttering, jerking eyelid movements: provoked by eye closure
O Rapid blinking

Other clinical features

Eyeball rolling

Upward eye deviation
Retropulsive eyeball movements
Head retroflexion

Limb myoclonus may occur
Tonic-clonic seizures: very rarely
Photosensitivity

ooooooag

Differential diagnosis

O Facial tics

O Non-epileptic paroxysmal eyelid movements

Random rhythmic eye closure in other idiopathic epilepsies
Eye blinking in childhood and juvenile absence epilepsy
Symptomatic absence epilepsy

Fixation-off sensitive epilepsy

Benign myoclonic epilepsy of infancy

Eyelid flickering or fluttering

Mannerisms

Self-induced seizures

Ooooooooao

Electroencephalogram (EEG): features

O 3-6 Hz generalised polyspike and wave complexes

O Paroxysmal occipital bursts

O Photosensitivity with improvement in the dark

O Spontaneous absences after eye closure: with 3 Hz spike and
wave discharges

Treatment

O Valproate
O FEthosuximide
O Benzodiazepines, e.g. Clonazepam

Contraindicated medications

O Carbamazepine
O Vigabatrin
O Tiagabine
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JUVENILE ABSENCE EPILEPSY (JAE)

IDIOPATHIC GENERALISED EPILEPSY (IGE)

Clinical features

The onset age is 10-17 years

There is less severe impairment of consciousness than in
childhood absences

There are fewer absences a day

Generalised tonic clonic seizures (GTCS) occur in about
80% of cases

There are associated myoclonic jerks

O oo oOo0o

Treatment

O Valproate
[0 Lamotrigine
O Ethosuximide: this is third line

Contraindicated medications

O Carbamazepine
O Vigabatrin
O Tiagabine

Types

O Childhood absence epilepsy (CAE): the onset age is 4-8
years

O Juvenile absence epilepsy (JAE): the onset age is >10 years

O Juvenile myoclonic epilepsy (JME): the onset age is in
adolescence

[0 Generalised tonic-clonic seizures (GTCS): alone or on
awakening (GTCSA)

O Idiopathic generalised epilepsy of late onset: the onset age is
>20 years

Genetic mutations

O SLC2A1: causing GLUT 1 deficiency
O GABRG2

O GABRA1

O Copy number variants (CNV)

Seizure types

O Typical absence seizures
O Myoclonic seizures
O Generalised tonic-clonic seizures (GTCS)

Differential diagnosis

O Epileptic encephalopathy with neuronal migration disorders
O Especially with DCX gene mutations
O Progressive myoclonic epilepsy (PME)

Electroencephalogram (EEG): features

O Generalised spike and wave discharges at >2.5 Hz
O Spike or poly-spike wave discharges

O Bursts of regular spike and waves

O Epileptiform K complexes

Synonym
O Genetic generalised epilepsy (GGE)
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JUVENILE MYOCLONIC EPILEPSY (JME):
CLINICAL FEATURES

Epidemiology

O The onset age is typically 12-18 years

O But it is after the age of 30 years in about 5% of cases
O It may start as late as the 8th decade
O There is a positive family history in about 50% of cases

Myoclonic features

O Myoclonic jerks occur on or after awakening
(chronosensitivity)

O They usually appear in the upper limbs

O They are often photosensitive

O They may provoke falls

Reflex features

O Photosensitivity

O Eye-closure sensitivity

O Praxis induction: seizures triggered by cognitive tasks
O Language-induced orofacial reflex myoclonus

Other seizure types

[0 Generalised tonic-clonic seizures
[0 Absence seizures

Triggers for seizures

O Alcohol

O Sleep deprivation

Cognitive features

O Executive dysfunction is common
O This correlates with praxis induction and eye-closure/
photosensitivity

Adult onset JME

[0 Febrile seizures are less frequent than in classic JME
[0 There are fewer absence seizures than in classic JME

Risk factors for refractory JME

O Co-occurrence of three seizure types
O Absence seizures

O Psychiatric features

[0 Early onset age of seizures

O History of childhood absence epilepsy
O Praxis-induced seizures
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GENERALISED EPILEPSY WITH FEBRILE
SEIZURES PLUS (GEFS+)

TEMPORAL LOBE EPILEPSY WITH HIPPOCAMPAL
SCLEROSIS (TLE-HS): FEATURES

Genetic transmission

[ This is a subset of familial febrile seizures

O Itis autosomal dominant with incomplete penetrance
O The mutation may arise de novo

O There are recognised mutations in 10% of families

Genetic mutations

O SCNIA
O SCNIB
O GABRG2
O SCNSA

Genetic subtypes

O GEFS+ type 1: SCN1B gene mutation on chromosome 19
O GEFS+ type 2: SCN1A gene mutation on chromosome 2
O GEFS+ type 3: GABRG2 gene mutation on chromosome 5

Phenotypes

Classical GEFS+

Borderline GEFS+

Unclassified epilepsy

Alternative syndromic diagnoses

Dravet syndrome

Panayiotopoulos syndrome

Atypical benign epilepsy with centrotemporal spikes
(BECTS)

O Epilepsy with auditory features

ooooooag

Clinical features

O Itis childhood onset

O It progresses beyond 6 years

O There are multiple febrile seizures

O It stops by mid-childhood

O It may overlap with idiopathic generalised epilepsy (IGE)

Possible associated features

Absence seizures

Myoclonic seizures

Atonic seizures

Myoclonic-astatic epilepsy (MAE)
Febrile seizures (FS)

Complex partial seizures

Focal seizures

Oooooooo

Treatment

O Drug prophylaxis is often not helpful
O Rescue benzodiazepines may be effective in some cases
O Vagus nerve stimulation (VNS) or surgery may

help in refractory cases

Synonym

O Genetic epilepsy with febrile seizures plus

Motor symptoms

Lip smacking

Chewing

Swallowing

Fumbling

Feet shuffling

Violence

Aggression

Laughter: gelastic epilepsy
Running: epilepsy procursiva
Going around in circles: volvular epilepsy
Aimless wandering: poriomania

Oo0oooooooon

Visual symptoms

O Micropsia
O Macropsia
O Palinopsia
O Tilting of environment

Auditory and gustatory symptoms

Buzzing

Roaring

Repeated words
Music

Salivation

Thirst sensation
Visceral sensation

Oooooooag

Dyscognitive and affective symptoms
O Déjavu

[0 Jamais vu

O Depersonalisation

O Recurring memory fragments/scenes
O Memory interruption

[0 Sadness

O Anger

O Happiness

O Sexual excitement

[0 Fear

O Anxiety

O Impaired verbal learning

O Impaired visual memory

Other symptoms

[0 Vertiginous sensations

O Epigastric rising sensations

O Hallucinations

O Olfactory symptoms

O Hypergraphia

O Post ictal features: aphasia, nose-wiping, paralysis
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FRONTAL LOBE EPILEPSY: CLINICAL FEATURES

OCCIPITAL LOBE EPILEPSY

Epidemiology

O The onset age ranges from infancy to adolescence
O But it is usually between 14-20 years of age
O There is a family history of epilepsy in 25% of cases

Pathogenesis

[0 Seizures often arise from non-REM sleep

O They are related to sleep rather than to nighttime

O They are called nocturnal frontal lobe epilepsy (NFLE) if
they occur exclusively in sleep

O The seizure focus may be extra-frontal

Typical seizures

O The seizures have an abrupt onset and termination
O The seizures last <2 minutes

O There is often a somatosensory aura

O Subjects often awaken from sleep with a cry

O The seizures tend to cluster

Motor movements

Adversive head movements: these are usually away from the
seizure focus

Cycling movements
Clapping

Genital manipulation
Hand rubbing
Kicking

Limb posturing
Rocking

Running

Paroxysmal dystonia
Pelvic thrusting
Screaming

Tonic posturing

Ooooooooooooo g

Vocal features

O Ictal aphasia

O Ictal pouting: chapeau de gendarme sign
[ Vocalisation

O Ictal speech: with elevated pitch

Sleep associated features

O Paroxysmal arousals: these occur several times at night
O Excessive daytime sleepiness (EDS)

O Nocturnal enuresis

O Sleep-related violent behaviour

O Nocturnal wanderings

Prognosis

O The long-term outcome is poor

[0 Terminal remission occurs in about a quarter of patients
Synonyms

O Paroxysmal hypnogenic dyskinesia
O Paroxysmal nocturnal dyskinesia
O Sleep related hypermotor epilepsy (SHE)

Causes

O Idiopathic occipital epilepsies

O Childhood epilepsy syndromes

O Malformations of cortical development

O Progressive myoclonic epilepsies

O Mitochondrial disorders

O Epilepsy with bilateral occipital calcifications

Visual hallucinations

O The onset is abrupt

O They start in the contralateral visual field

O They are coloured and circular

O There may be flashes of colour or light

O There may be associated scotomas, hemianopia, or
amaurosis

lllusionary distortions

O Size

O Shape

O Ilumination
O Colour

O Clarity

[ Loss of colour

Other symptoms

O Sensation of ocular movement
[0 Tinnitus

Vertigo

Ictal vomiting

Eye deviation

Autonomic features

Forced eye closure

Palpebral jerks

Post ictal blindness
Migraine-like headache

O Symptoms of spread to other lobes

Ooooooooao

Differential diagnosis

O Migraine

O Glaucoma

O Retinal detachment

O Charles Bonnet syndrome (CBS)
O Peduncular hallucinosis

O Narcolepsy

O Delirium

O Psychoses



Status epilepticus

CONVULSIVE STATUS EPILEPTICUS: CLINICAL
FEATURES

CONVULSIVE STATUS EPILEPTICUS:
MANAGEMENT

Definitions

O Recurrent generalised convulsions with no complete
recovery of consciousness
O One prolonged convulsion

Types

O Tonic—clonic
O Tonic

O Clonic

O Myoclonic

Stages

O Impending
[0 Established
O Subtle

O Refractory

Motor features

O Muscle contractions: tonic and then alternating tonic and
clonic

[0 Nystagmus

O Facial twitching

O Postictal Todd’s paralysis

Autonomic features

Tachycardia

Cardiac arrhythmias
Hypertension

Fever

Salivation

Vomiting
Incontinence

ooooooad

Predictors of poor prognosis

Older age: >65 years

Potentially fatal aetiologies

De novo onset in hospitalised patients
Impairment of consciousness
Prolonged seizure duration

Focal neurological signs at onset
Medical complications

Inadequate Benzodiazepine dosing

oooooooag

Outcome prediction scales

O Status epilepticus severity score (STESS)

O Epidemiology-based mortality score in status epilepticus
(EMSE)

[0 Modified Rankin Scale (mRS) score

DOI: 10.1201/9781003221258-15

Initial treatment options

O Intravenous Lorazepam 0.1mg/kg or 4mg: repeatable after
10mins

O Intravenous Diazepam: 10mg and repeatable

O Intramuscular Midazolam

Alternative initial treatment options

O Intravenous Phenobarbitone

O Rectal Diazepam

O Buccal Midazolam

O Midazolam nasal spray: for seizure clusters

Second line treatment: intravenous after 20
minutes

O Fosphenytoin

O Phenytoin

O Valproate

O Levetiracetam

O Phenobarbitone: if the other options are not available

Third line treatment: after 40 minutes

O Repeat second-line treatments
O Thiopental

O Midazolam

[0 Pentobarbital

O Propofol

Emerging treatments

O Intranasal Diazepam
O Intravenous Clonazepam

AL Grawany

37


http://doi.org/10.1201/9781003221258-15

38 Epilepsy

NON-CONVULSIVE STATUS EPILEPTICUS (NCSE):

CLINICAL FEATURES

REFRACTORY STATUS EPILEPTICUS (RSE):
CLASSIFICATION

Impaired higher brain function

Amnesia

Confusion and delirium
Confabulation

Neglect

Impaired body schema
Cortical blindness
Fluctuating mental state
Coma

Dementia

Oooooooooono

Impaired speech and language

Alexia

Aphasia and aphasic status epilepticus
Perseveration

Reduced verbal fluency

Muteness

Echolalia

Stuttering

ooooooad

Psychiatric features

O Hallucinations: olfactory, gustatory, auditory, and visual
O Delusions

O Psychosis

O Mood disturbance

[0 Fear

[0 Agitation

Movement disorders

Gaze deviation

Spontaneous nystagmus

Catatonia

Myoclonus: face and limbs

Paralysis

Tonic and clonic movements

Orofacial movements: chewing, swallowing, and lip
movements

Staring

0 OoOooooog

Automatisms and autonomic features

Repetitive blinking

Nose wiping

Facial pantomime

Persisting laughter: status gelasticus
Flatulence and belching
Borborygmi

Prolonged apnea

Cardiac arrest

oooooooao

Other neurological features

O Vertigo and dizziness

[0 Headache

O Sensory disturbance and pain

O Strictly electroencephalographic NCSE: with no clinical
features

Refractory status epilepticus (RSE)

O This is status epilepticus which is resistant to two anti-
epileptic drugs (AEDs)

O One of the AEDs should be a Benzodiazepine

O Older age is a risk factor

Super refractory status epilepticus (SRSE)

O This is status epilepticus persisting after general anaesthesia
O Or recurring 224 hours after anaesthesia
O Younger age is a risk factor

New onset refractory status epilepticus (NORSE)
O This is persistent status epilepticus with no identifiable cause

Febrile infection-related epilepsy syndrome (FIRES)

O This is a form of NORSE
O There is a preceding febrile infection within 2 weeks of onset



Status epilepticus 39

SUPER REFRACTORY STATUS EPILEPTICUS (SRSE)

Definitions

O Status epilepticus persisting after general anaesthesia
O Status epilepticus recurring >24 hours after anaesthesia

Complication

O Brain atrophy: this may progress even after treatment

Non-drug treatment options

O Identify and treat focal lesions
O Hypothermia at 32-35°C
O Ketogenic diet

Drug treatment options

O Steroids with or without intravenous immunoglobulins
(IVIg)

Steroids with or without plasma exchange (PE)
Paraldehyde

Rufinamide

Stiripentol

Ketamine: this is an emerging drug option

Intravenous (IV) Magnesium: with IV Pyridoxine in
children

oooooag

Interventional treatment options

O Electroconvulsive therapy (ECT)

O Cerebrospinal fluid (CSF) drainage

O Vagus nerve stimulation (VNS)

O Deep brain stimulation (DBS)

O Transcranial magnetic stimulation (TMS)

General care and monitoring

O Daily electroencephalogram (EEG)
O Intensive therapy unit care

O Fluid balance

O Anti-thrombotic therapy

O Skin care

AL Grawany



Sudden unexpected death in epilepsy (SUDEP)

SUDDEN UNEXPECTED DEATH IN EPILEPSY
(SUDEP): SUBJECT-RELATED RISK FACTORS

SUDDEN UNEXPECTED DEATH IN EPILEPSY
(SUDEP): RISK FACTORS

Individual risk factors

O Adult age

O Male gender

O Duration of epilepsy >15 years
O Onset age of epilepsy <16 years
O Learning difficulty

O Obstructive sleep apnoea (OSA)

Behavioural risk factors

O History of alcohol abuse

O Sleeping alone

O Sleeping in the prone position

[0 Absence of nocturnal surveillance

O Lack of contact with health care in the previous year
O Use of antidepressants or anxiolytics

Possible genetic risk mutations

O SCN5A
O KIFe6

O TBX18
O DEPDC5
O SCNSA
O TBC1D24

40

Pathological risk factors

O Dentate gyrus abnormalities
O Neuropeptide depletion in the amygdala
O Galanin, neuropeptide Y (NPY), and somatostatin (SST)
O Reduced cortical adenosine receptors
O Increased neuronal adenosine receptors

Seizure-related risk factors

Uncontrolled generalised tonic-clonic convulsions (GTCs)
Symptomatic epilepsy

Early onset refractory epilepsy

Epileptic encephalopathy

Nocturnal seizures

Untreated epilepsy

Long duration seizures

Terminal seizure: this occurs in 90% of SUDEP cases
Primary generalised epilepsy in men

Failed assessment for epilepsy surgery

Post convulsive central apnoea (PCCA)

Oooooooooooao

Prolonged post-ictal generalised EEG suppression
(PGES)

O PGES duration >50 seconds may indicate SUDEP risk

O Shorter duration PGES have also been reported in SUDEP

O One study however doubts the significance of PGES as a risk
for SUDEP

Antiepileptic drug (AED) related risk factors

O Sub-therapeutic AED levels

O Valproate level >100mg/L

O Unclear treatment history

O Frequent AED prescribing changes
O AED withdrawal

Doubtful risk factors

O Polytherapy: an unlikely risk factor if seizures are controlled
O Carbamazepine in females
O Lamotrigine in females

DOI: 10.1201/9781003221258-16
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SUDDEN UNEXPECTED DEATH IN EPILEPSY
(SUDEP): CLINICAL INDICATORS

SUDDEN UNEXPECTED DEATH IN EPILEPSY
(SUDEP): MANAGEMENT

Pre-ictal respiratory features

O Respiratory dysfunction
O Hypoventilation

Pre-ictal cardiac features

O Abnormal heart rate variability (HRV)

O This indicates severe autonomic dysregulation

O It is worse with sodium channel (SCN) mutations
O Sympathetic hyperactivity

Ictal features

O =2 generalised seizures in the preceding day
[0 Generalised tonic clonic seizure at onset
O Ictal central apnoea (ICA)

Post-ictal (terminal) cardiorespiratory features

O Tachycardia

O Tachypnoea

O Asystole

O Post convulsive central apnoea (PCCA)

Differential diagnosis

O Sudden cardiac death (SCD)
O Sudden infant death syndrome (SIDS)
O Sudden unexplained death in childhood (SUDC)

Improve night-time conditions

Sleep supine

Use seizure alarms

Use anti-suffocation pillows

Improve night-time supervision and precautions
Use nocturnal checking/listening devices

Share rooms

Treat obstructive sleep apnoea

Ooooooono

Optimise seizure control

O Encourage compliance

O Limit number of antiepileptic drugs (AEDs)
O Rapid seizure identification

O Identify surgically remediable cases early

Consider alternative epilepsy interventions

O New drug combinations

O Dietary therapy

O Vagal nerve stimulation (VNS)
O Palliative surgery

Preventative measures

O Simple resuscitation

O Clearing airway obstruction

O Patient repositioning from prone to lateral
O Use of lattice pillows

O Post-ictal stimulation

O Postictal oxygen therapy

Proposed preventative measures

O Selective serotonin reuptake inhibitors (SSRIs)
O They may improve respiratory drive and reduce ictal
hypoxaemia
O Opiate receptor inhibitors
O Adenosine receptor inhibitors
O Cardiac pacemakers
O Implantable cardioverter defibrillators

SUDEP discussion points with patient

O Do not discuss SUDEP until the diagnosis is established

O Individualize SUDEP risk in discussions
O Determine patient’s preferred learning style and

expectations

O Discuss SUDEP as part of a comprehensive education
programme

O Explore patient’s readiness to learn about SUDEP

O Emphasise risk of SUDEP to encourage compliance

O Describe research going on into SUDEP

AL Grawany



CHAPTER 3

Sleep disorders




Narcolepsy

NARCOLEPSY: CLINICAL FEATURES

NARCOLEPSY: DIFFERENTIAL DIAGNOSIS

Demographic features

O Narcolepsy usually starts in adolescence

O The onset age is 15-40 years

O It is slightly more frequent in males

O It may be triggered by HIN1 influenza virus infection and
immunisation

Excessive sleepiness: features

O A background feeling of sleepiness

O Episodes of irresistible urge to sleep

[0 Naps occurring at inappropriate times

O Naps occurring several times a day and lasting minutes to
hours

Cataplexy

O These are episodes of partial or generalised loss of muscle tone
O They last <1 minute during which awareness is maintained
O These follow emotional arousal: amusement, anger, elation

O They may be triggered by anticipation of emotion
O There may be associated limb twitching

Sleep paralysis

O This is the inability to move for 1-2 minutes
O It occurs at sleep onset or at awakening

Hypnagogic hallucinations

O These are vivid dream-like states occurring at sleep onset

Sleepiness-related daytime symptoms

O Blurred vision

O Diplopia

O Poor memory

O Impaired concentration

O Impact on relationships and employment

Complex sleep-onset movements

O Stereotypies
O Perioral movements
O Dyskinetic-dystonic movements

Associated sleep disorders

Sleep disordered breathing (SDB)
Periodic limb movements of sleep (PLMS)
Disturbed night sleep

Sleep walking

Automatic behaviour

Sweet cravings especially at night

Micro sleeps

Vivid dreams

oooooooao

Other clinical features

O Chronic pain
O Obesity: this is usually in narcolepsy with cataplexy
O Increased creative thinking

DOI: 10.1201/9781003221258-18

Causes of secondary narcolepsy

O

a
a
a
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O

Brainstem stroke

Cranial radiation

Encephalomyelitis

Hypothalamic-pituitary disorders

O Arteriovenous malformations (AVM)s

O Craniopharyngiomas

O Hypothalamic sarcoidosis

O Pituitary adenomas

Hypoxic ischaemic injury

Influenza HIN1 vaccination: in Europe but not in America
Niemann-Pick type C (NPC)

Tumours: of the brainstem or the third ventricle
Traumatic brain injury (TBI)

Multiple sclerosis (MS)

Neurodegenerative diseases

Differential diagnosis of excessive sleepiness

a
a
a
a
a
a
a
a
a
a
a
a

Poor night sleep

Obstructive sleep apnoea (OSA)
Circadian rhythm disorder
Idiopathic hypersomnolence
Periodic limb movements of sleep (PLMS)
Depression

Head injury

Night-time pain

Hypnotics

Antiepileptic drugs (AEDs)
Syncope

Epilepsy

Differential diagnosis of cataplexy

d
d
d
d
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Niemann-Pick C disease (NPC)

Gelastic atonic seizures

Functional: pseudocataplexy

Stimulus induced drop episodes (SIDEs): in
Coffin-Lowry syndrome (CLS)

43
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NARCOLEPSY: INVESTIGATIONS

NARCOLEPSY: TREATMENT OF HYPERSOMNIA

HLA associations

O HLA-DR2
O HLA-DQB1*0602

Cerebrospinal fluid (CSF) hypocretin: values

O Normal values are >200 pg/ml

O Narcolepsy values are <110 pg/ml: this is seen in >95% of
cases

[0 Most cases with low levels are positive for HLA-DQB1*0602

O Low levels are also seen in primary hypersomnia

Cerebrospinal fluid (CSF) hypocretin: causes of
intermediate low levels

O HLA negative narcolepsy: often without cataplexy
O Periodic hypersomnia

O Guillain-Barre syndrome (GBS)

O Traumatic brain injury (TBI)

O Encephalitis

O Hashimoto thyroiditis

Multiple sleep latency test (MSLT)

[0 Mean sleep latency <8 min
O =2 SOREMPs (sleep onset rapid eye movement periods)

Aquaporin 4 antibodies

O Neuromyelitis optica (NMO) may present with narcolepsy
O Aquaporin 4 antibodies may be positive

First line treatments

O Modafinil
O Sodium oxybate
O Modafinil and Sodium oxybate combination in severe cases

Other treatments

O Methylphenidate

O Amphetamine

Methamphetamine

Dexamphetamine

Selegiline

Mazindol

Solriamfetol: this is a selective dopamine and
norepinephrine reuptake inhibitor

Pitolisant: this is a histamine H3 receptor inverse agonist

O OOooOooag

Treatment of disturbed night sleep

O Clonazepam
O Sodium oxybate
O Planned daytime naps
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NARCOLEPSY: TREATMENT OF CATAPLEXY

Sodium oxybate

[ This is the first line treatment

O The dose is 4.5-9g daily in two equal doses

O It may cause weight loss

Tricyclics

O Clomipramine 20-75 mg daily

O Protriptyline 2.5-10 mg daily

Selective serotonin receptor inhibitors (SSRIs)

O Femoxetine 600 mg daily
O Fluoxetine 20-60 mg daily
O Fluvoxamine 25-200 mg daily

Serotonin norepinephrine reuptake inhibitors
(SNRIs)

O Venlafaxine 75-225 mg daily
O SNRIs are not evidence-based for narcolepsy

Histamine H3 receptor inverse agonist
[ Pitolisant
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Insomnia

INSOMNIA: CAUSES

INSOMNIA: CLINICAL FEATURES

Primary insomnia: types

O Idiopathic

O Paradoxical: this is subjective insomnia

O Psycho-physiologic: this is heightened arousal with caffeine,
alcohol, jet lag, or shift work

Medical causes

[0 Ancxiety

[0 Depression

O Systemic medical conditions
O Pain

O Hypnotic withdrawal

Drug-induced

Amphetamines
Beta blockers
Bupropion
Cocaine
Fluoxetine
Lamotrigine
Methylphenidate
Modafinil
Prednisolone
Pemoline
Pseudoephedrine
Theophylline
Venlafaxine

Ooooooooooooo
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Diagnostic criteria

There is a disturbance of sleep onset or maintenance, or poor
sleep quality

It occurs >3 times a week for 1 month in non-organic
insomnia

It occurs >3 a week for 3 months for chronic insomnia

There is extreme focus and worry over the sleep disorder
There is associated impairment of daily activities and
suffering

There is a higher incidence in women and older age
Symptoms often start with a life event

oo ooo o 4

Sleep-related impairments

O Difficulty initiating sleep

O Difficulty maintaining sleep

O Early waking

[0 Non-restorative sleep

O Resistance to going to bed on schedule

Daytime impairments

Daytime sleepiness

Fatigue

Malaise

Poor energy and motivation
Impaired attention and concentration
Memory impairment

Hyperactivity

Impulsivity

[0 Aggression

O Ruminations

Ooooooooo

Complications

Headaches

Gastrointestinal disturbances
Hypertension

Delusions

Mood disorders

Irritability

Error proneness

Accidents

O Poor social and occupational performance

Oooooooono
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INSOMNIA: NON-DRUG TREATMENTS

INSOMNIA: DRUG TREATMENTS

Cognitive behaviour therapy (CBT)

[ This is first line treatment for chronic insomnia
O It changes beliefs and attitudes to insomnia and sleep
hygiene

Sleep hygiene: helpful habits

Have a regular morning arousal time

Take regular exercise but not within 3 hours of sleep
Practice positive thinking and relaxation before bed
Have fixed bed and wake times

Sleep in a comfortable environment

Avoid clock watching and daytime naps

Adopt the 20-minute toss and turn rule: this is getting up
after 20 minutes of failed attempted sleep

ooooooad

Sleep hygiene: factors to avoid at bedtime

[0 Caffeine

O Alcohol

[ Nicotine

[0 Hunger

O Loud noises
O Brightness

Stimulus control therapy

O This is learning to associate the bed and bedroom with sleep
O It helps to establish a consistent sleep-wake cycle

Paradoxical intention

O This is avoiding effortful attempts to fall asleep
O Remaining passively awake helps to reduce the anxiety of
trying to fall asleep

Other psychological therapies

O Biofeedback therapy: this helps to control physiologic
parameters

O Relaxation therapy: to reduce bedtime somatic tension and
intrusive thoughts

O Sleep restriction therapy: restrict bedtime only for sleeping

Indication for drug treatments

O Failure of cognitive behaviour therapy (CBT)

Drug treatments indicated for short-term use: <4
weeks

O Benzodiazepines
O Benzodiazepine receptor agonists
O Antidepressants

Benzodiazepine receptor agonists: Z drugs

O Zaleplon: for sleep onset insomnia

O Eszoplicone: for sleep onset and sleep maintenance insomnia
O Zolpidem: for sleep onset and sleep maintenance insomnia
O Zoplicone

Sedating antidepressants: if there is
co-existing mood disorder

O Doxepin: for sleep maintenance insomnia

O Triazolam: for sleep onset insomnia

O Trazodone: for sleep onset or sleep maintenance insomnia
O Amitriptyline

O Mirtazapine

Dual orexin receptor antagonists (DORA)

O Suvorexant
O Daridorexant
O Lemborexant

Other drug treatments

O Temazepam: a short/intermediate acting benzodiazepine
O For sleep onset and sleep maintenance insomnia
O Ramelteon: a melatonin receptor agonist
O For sleep onset insomnia
O Tiagabine: for sleep onset or sleep maintenance insomnia
O Gabapentin

Treatments not recommended

O Antihistamines, e.g. diphenhydramine
O Antipsychotics

O Melatonin

O Tryptophan

O Phyto-therapeutics

O Homeopathy

O Acupuncture

[0 Valerian
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Hypersomnia

CENTRAL HYPERSOMNIAS: CLASSIFICATION

CENTRAL HYPERSOMNIA: DRUG TREATMENTS

Narcolepsy

O Narcolepsy
O Narcolepsy with cataplexy

Recurrent hypersomnia

O Kleine-Levin syndrome (KLS)

O Kleine-Levin syndrome (KLS) without compulsive eating
O Menstrual related hypersomnia (MRH)

O Recurrent hypersomnia with comorbidity (RHC)

Medical conditions causing hypersomnia and
narcolepsy

Parkinson’s disease (PD)

Multiple sclerosis (MS)

Stroke

Traumatic brain injury (TBI)

Brain tumours

Trypanosomiasis

Limbic encephalitis

Encephalitis lethargica

Myotonic dystrophy

Niemann-Pick type C (NPC) disease
Substance intake, e.g. dopaminergic drugs

Oooooooooooo

Idiopathic hypersomnia

O Idiopathic hypersomnia with long sleep time
O Idiopathic hypersomnia without long sleep time
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Amphetamines and derivatives

O Methylphenidate
O Dextroamphetamine
[0 Pemoline

Non-amphetamine CNS stimulants

[0 Modafinil
[0 Armodafinil

Other drugs

O Sodium oxybate

O Caffeine

[0 Atomoxetine: an antidepressant with stimulant properties
O Selegiline

O Mazindol: a dopamine norepinephrine uptake inhibitor
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IDIOPATHIC HYPERSOMNIA: CLINICAL
FEATURES

IDIOPATHIC HYPERSOMNIA: MANAGEMENT

Types

O Idiopathic hypersomnia with prolonged night sleep: sleep
lasting >10 hours
O Idiopathic hypersomnia without prolonged night sleep

Background

O This is possibly the same as narcolepsy type 2
O The mean onset age is 16-19 years

Classical features

Family history of sleep disorder: this is present in about 35%
of cases

Excessive daytime sleep (EDS): this is long and unrefreshing
in most cases

Prolonged night-time sleep

Disturbed sleep: with restlessness and frequent arousals
Difficulty waking

Vivid dreams

Sleep drunkenness

Habitual dreaming

Brain fog

Memory impairment

oooooooo o o

Associated disorders

O Mood disturbance

[0 Headaches

O Orthostatic symptoms

O Obesity

O Hypothyroidism

O Raynaud’s phenomenon

O Sleep paralysis and hypnagogic hallucinations

Possible triggers

O Viral infection

O Head injury

O Primary mood disorder
O Weight gain

Possible aggravating factors

O Alcohol

O Heavy meals

O Winter

O Increased physical activity
O Psychological stress

O Menses

Course

O The course may fluctuate
O 10% of cases progress over the years
[0 11% of cases experience spontaneous remission

HLA studies
O It is not associated with HLA DR2 or DQ1

Multiple sleep latency test (MSLT)

O Sleep latency is prolonged: longer than in narcolepsy
O Slow wave sleep is increased

Polysomnography

O This is performed over 6 hours for short sleep latency type
O The test duration is over 10 hours for long sleep latency type

Cerebrospinal fluid (CSF)

O Hypocretin level is usually normal

Stimulant therapy

O Modafinil
O Methylphenidate
O Dextroamphetamine

Investigational treatments

O Clarithromycin
O Flumazenil
O Pitolisant
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REM sleep parasomnias

REM SLEEP BEHAVIOUR DISORDER (RBD): RISK
FACTORS

REM SLEEP BEHAVIOUR DISORDER (RBD):
CLINICAL FEATURES

Synucleinopathies

O Parkinson’s disease (PD)

O Lewy body disease (LBD)

O Multiple system atrophy (MSA)
O Primary autonomic failure (PAF)

Tauopathies

O Alzheimer’s disease (AD)

O Corticobasal degeneration (CBD)

O Progressive supranuclear palsy (PSP)
O Frontotemporal dementia (FTD)

Other neurodegenerative diseases

O Spinocerebeller ataxia 3 (SCA 3)
0 Motor neurone disease MND)
O Narcolepsy

O Huntington’s disease (HD)

Drug-induced

Sertraline

Venlafaxine

Mirtazapine

Bisoprolol

Tramadol

Clomipramine

Selegiline

Tricyclics

Cholinergic cognitive enhancers

Oooooooooono

Other causes

Chiari malformation

Autoimmune limbic encephalitis
Focal vascular lesions

Tumours

Multiple sclerosis (MS)
Guillain-Barre syndrome (GBS)
Tourette’s syndrome

Autism

Epilepsy

Post-traumatic stress disorder (PTSD)
Pontine stroke

GBA (glucocerebrosidase) gene mutations

Ooooooooooooag

Potential risk factors

O Smoking

O Head injury

O Pesticide exposure
[0 Farming

O Welding

50

Epidemiology

O The mean onset age is about 60 years
[0 Males account for >80% of cases

Physical features

O Limb jerking

O Jumping out of bed
O Flailing

O Running

O Grabbing

O Punching

O Strangulating

[0 Aggressiveness

Language features

O Talking
O Shouting
O Screaming
[0 Swearing
O Singing

Emotional features

O Annoyance
[ Fear
0 Joy

Semi-purposeful actions

O Giving a speech
O Eating

O Reaching

O Riding

Dream-related symptoms

O Unpleasant dreams: insects, animals, being chased
[0 Defensive dreams: in about 90% of cases
O Vivid recollection of dreams

Associated symptoms

O Higher olfactory threshold

O Impaired colour discrimination

O Apathy and anxiety

O Autonomic dysfunction: urinary, bowel, and erectile
dysfunction

O Sleep bruxism

O Falling out of bed

O Progressive cognitive impairment

Complications

O Injuries occur in about a third of cases
O Spouse assault occurs in about two-thirds of cases
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REM SLEEP BEHAVIOUR DISORDER (RBD):
MANAGEMENT

ANTI-IGLONS5 ANTIBODY SYNDROME: CLINICAL
FEATURES

Main recommended drug treatments

O Clonazepam <2 mg nocte
O Use with caution in dementia and obstructive sleep
apnoea (OSA)
O Melatonin 3-12 mg taken 30 minutes before sleep
O It may be combined with Clonazepam

Drug treatments which may also worsen RBD

[0 Dopamine agonists

O Levodopa

O Cholinesterases: especially with concomitant
synucleinopathy

Poorly evidenced drug treatments

O Sodium oxybate

O Zoplicone

O Other benzodiazepines
[0 Desipramine

O Clozapine

O Clonidine

O Carbamazepine

O Quetiapine

Environmental treatments

O Keep sharp objects away
[0 Put a mattress or cushions on the floor
O Use bedside protective barriers

Pressurised bed alarm

O This delivers a calming message
O Itis customised with a familiar voice

Phenotypes

O Sleep disorder: parasomnia and sleep-related breathing
difficulty

O Bulbar syndrome

O Progressive supranuclear palsy (PSP-like) syndrome

O Cognitive decline: with or without chorea

Sleep related features

Sleep disordered breathing

Sleep apnoea

Sleep vocalisations

Snoring

Excessive daytime sleepiness (EDS)

Sleep-related abnormal behaviours: such as threading a
needle, salting food, dabbing perfume

oooooag

Bulbar features

O Dysarthria

O Dysphagia: this may be the initial presentation
O Facial palsy

O Ptosis

Respiratory features

O Central hypoventilation

O Obstructive sleep apnoea

O Respiratory failure

O Stridor: from vocal cord paralysis

Movement disorders

O Chorea

O Parkinsonism

[0 Ataxia

O Cranio-cervical dystonia
O Facial myokymia

O Mandibular myorhythmia

Dysautonomia

O Bladder dysfunction

O Gastrointestinal dysmotility
O Impaired thermoregulation
O Orthostatic intolerance

Hyperexcitability

O Cramps

O Fasciculations

O Myoclonus

O Exaggerated startle

Other features

O Subacute encephalitis

O Depression

O Cognitive impairment
O Seizures

O Gait instability

O Eye movement disorders
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ANTI-IGLONS5 ANTIBODY SYNDROME:
MANAGEMENT

Pathogenesis

O This is a tauopathy
O Itis caused by IgG4 or IgG1 antibodies to IgLON5
O IgLONS5 is a neuronal cell adhesion protein

HLA allele risk factors

O HLA-DRB1*1001
O HLA-DQB1*0501

Pathology

O There are hyperphosphorylated tau deposits in the neurones

O These are particularly seen in the hypothalamus and
brainstem tegmentum

O The deposits are however not always present

Investigations

O Anti IgLONS5 antibody titer: in the serum and cerebrospinal
fluid (CSF)

Brain magnetic resonance imaging (MRI): this is usually
non-specific

Cerebrospinal fluid (CSF): this may show mild pleocytosis
Polysomnography

Videofluoroscopy

ooo d

Treatment

O Methylprednisolone

O Plasma exchange (PE)

O Rituximab

O Adjunctive cyclophosphamide: case report

Predictors of treatment response

[0 Cognitive impairment

O Non-classical phenotypes

O HLA-DQBI1*05:01 without HLA-DRB1*10:01
O Cerebrospinal fluid inflammation

O Combination immunotherapy

O Azathioprine or Mycophenolate therapy

EXPLODING HEAD SYNDROME (EHS)

Demographic features

O This often occurs in middle to old age
O It usually affects women

Clinical features

It is a paroxysmal sensory parasomnia

It occurs at transition to sleep or on waking

Subject awakens with an exploding noise in the head
There is an associated with flash of light in 10% of cases
There may be up to 7 episodes per night

There is usually no associated headache

It has been reported as a brainstem aura of migraine
Daytime attacks may occur

oooooooag

Potential triggers

O Sleep deprivation
O Stress

Differential diagnosis

O Epilepsy
O Stroke

Treatment

O Clomipramine
O Topiramate

Synonym

O Episodic cranial sensory shock



Non-REM sleep parasomnias

CONFUSIONAL AROUSALS

SLEEP WALKING (SOMNAMBULISM)

Defining features

O These are brief episodes of arousal from sleep
O They are frequently associated with other sleep disorders

Types

O Sleep drunkenness: severe morning sleep inertia
O Sexsomnia: sleep-related sexual behaviours

Predisposing factors

[0 Young age: <35 years

O Shift or night work

O Drugs: especially antidepressants
O Smoking

O Obstructive sleep apnoea

Motor features

Hypnic jerks
Trembling
Shivering
Eye opening
Head elevation
Staring

Face rubbing
Yawning
Scratching
Moaning
Mumbling
Hypnic jerks

Oo0ooooooooon

Associated psychiatric disorders

O Bipolar disorder

O Panic disorder

O Anxiety

O Adjustment disorder

Associated sleep disorders

O Narcolepsy

O Periodic limb movements of sleep (PLMS)
O Sleep talking

O Hypnagogic or hypnopompic hallucinations
O Hypersomnia or deep sleep

O Excessive daytime sleepiness (EDS)

Treatment

O Benzodiazepines
O Selective serotonin reuptake inhibitors (SSRIs)
O Scheduled awakenings

DOI: 10.1201/9781003221258-22

Defining features

O This is partial arousal during slow wave sleep
O It may be preceded by sleep terrors in younger age

Clinical features

Subjects abruptly sit forward and walk

There are no facial expressions

The eyes are usually open: they are shut in REM parasomnias
They may handle nearby objects

They may perform searching acts

They may carry out coherent interactive speech

They may be agitated ambulation: especially in older subjects
There may be associated violence

Oooooooono

Associated pain disorders

O Headache
O Migraine
O Chronic pain

Predisposing genetic susceptibility

O There is a strong familial history of somnambulism
O There is an association with HLA DQB1*05:01

Predisposing medications

O Zolpidem

O Sodium oxybate
O Neuroleptics

O Lithium

O Amitriptyline
O Beta-blockers
O Topiramate

Other predisposing factors

O Sleep deprivation

[ Stress

O Alcohol

[0 Fever

O Parkinson’s disease (PD)
O Hyperthyroidism

Differential diagnosis: nocturnal frontal lobe

epilepsy

O This is distinguished by the frontal lobe epilepsy and
parasomnias scale (FLEP)

Non-drug treatments

O Scheduled awakenings
O Relaxation exercises
O Hypnosis

Drug treatments

O Clonazepam
O Imipramine
[0 Paroxetine
O Melatonin
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SLEEP TALKING (SOMNILOQUY)

Epidemiology and pathology

O This usually occurs in childhood
O There may be a familial predisposition
O It arises from both REM and non-REM sleep

Content of speech

O Isolated words or sentences
O Speech
O Conversations

Associated features

O It is occasionally associated with body movements
O There is amnesia for the event
O There is usually no associated emotion

Associated disorders

O Obstructive sleep apnoea

O Other arousal disorders

O Other REM sleep parasomnias

O Dementia: especially dementia with Lewy bodies (DLB)
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Movement disorders
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Parkinsonism

PARKINSON'S DISEASE (PD): NEUROLOGICAL
RISK FACTORS

PARKINSON'S DISEASE (PD): SYSTEMIC RISK
FACTORS

Strong risk factors

O Depression

O Traumatic brain injury (TBI)

O REM sleep behaviour disorder (RBD)
O Family history of neurological disease

Genetic risk factors

O PD specific genes: especially LRRK2

O Glucocerebrosidase (GBA) mutation

O 22q11.2 chromosomal deletion

O Monogenic genes: these are found in 30% of familial and
3-5% of sporadic PD

Brain structural risk factors

O Hyperechogenic substantia nigra on transcranial ultrasound
O Giant Virchow-Robin spaces (VRSs)

Other possible PD risk factors

O Brain organochlorines
O Bipolar disorder

56

Strong risk factors

O Pesticides, e.g. organophosphates and carbamate
O Constipation

Risk occupations: possibly

O Welding: because of exposure to manganese fumes
O Computer programmers
O High stress jobs

Infections

O Prion-like particles
O Hepatitis C virus (HCV)
O Helicobacter pylori

Dietary and intestinal

O Dairy products

O Inflammatory bowel disease (IBD): the risk is reduced by
anti TNF therapy

O Immunosuppressants

Other reported PD risk factors

Rosacea

Melanoma

Smoking

Multiple sexual partners

Diabetes

Renal dysfunction and proteinuria
Hypothyroidism

Low lymphocyte counts

oooooooag

Controversial risk factor: appendectomy

O Some studies report appendectomy increases PD risk

O The risk is supposedly due to inflammation or the release of
a synuclein from the appendix

O The increased risk is however not confirmed in some studies

Controversial risk factor: Statin use

O Statins are reported as risk factors in a few studies
O But most reports do not identify statins as PD risk factors
0 Some reports suggest that statins are protective against PD

DOI: 10.1201/9781003221258-24
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PARKINSON'S DISEASE (PD) GENETICS:
CLASSIFICATION

Autosomal dominant

PARK]1 (SNCA)

PARK3

PARK4 (SNCA)

PARKS5 (UCHLI)

PARKS (LRRK2)

PARK11 (GIGYF2)

PARK13 (HTRA2)

PARK17 (VPS35)

PARK18 (EIF4G1)

PARK21 (TMEM230 or DNAJC13)
PARK22 (CHCHD2)

O DCTNI: Perry syndrome

O NOTCH2NLC GCC repeat expansion

Ooooooooooon

Autosomal recessive

PARK2 (Parkin)

PARKG6 (PINK1)

PARK?7 (DJ1)

PARK9 (ATP13A2): Kufor Rakeb
PARK14 (PLA2G6)

PARK15 (FBXO7)

PARK19A and PARK19B (DNAJC6)
PARK20 (SYNJ1)

PARK23 (CPS13C)

PTRHDI1 (C2o0rf79): Parkinsonism with intellectual
disability

X-linked

O PARKI12
O RAB39B: X-linked parkinsonism with intellectual disability

oooooooooag

Unclassified

O PARK10
O PARK16

Lysosomal storage disorders genes

O GBA1: Gaucher’s disease
O SMPD1

O ATPI3A2

O GALC

PARKINSON'S DISEASE (PD): BRADYKINESIA

Manifestations of bradykinesia

O Shuffling or festinant gait

O Reduced arm swing

O PD dysgraphia: this is slow handwriting with micrographia

O Difficulty turning over in bed

O Postural instability

O The Rolex sign: self-winding wrist watches stop working
because of reduced arm movements

Facial bradykinesia

O Reduced spontaneous and voluntary facial expression
(hypomimia)

O Wide palpebral fissures with a staring look

Reduced blinking

Reduced wrinkles around the eyes

Open mouth

Unable to make incongruous facial expressions

Flattened nasolabial folds: they are deep in progressive

supranuclear palsy (PSP)

Dopamine responsive

Symptoms improve in sleep

o0 OOoooag
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PARKINSON'S DISEASE (PD): RESTING TREMOR

PARKINSON'S DISEASE (PD): FREEZING OF GAIT

Clinical types

O Pill rolling tremor
O Finger flexion-extension
O Finger abduction-adduction

Clinical features

O The tremor is rhythmic and alternating

O Itis ‘wrong-sided’ in 4% of cases: contralateral to the more
rigid side

O It may be voluntarily suppressed

O Itis best examined with the hands completely prone and
hanging down

O It may be dopamine responsive or resistant

Functional MRI features

O There is increased thalamic activity in dopamine-responsive
tremor

O There is increased cerebellar activity in dopamine-resistant
tremor

Differential diagnosis

O Scans without evidence of dopaminergic deficits (SWEDDS)
O Essential tremor (ET) with rest tremor

O Dystonic tremor

O Holmes tremor

Progression

O Tremor usually indicates a benign disease course

O Itis less treatment-responsive than other PD motor
symptoms

O It diminishes with disease progression

Other PD tremor types

O Pure or isolated postural tremor: this is not dopaminergic
O Re-emergent postural tremor

[0 Combined rest and postural/kinetic tremor

O Orthostatic tremor (OT)

Types

O Start hesitation

O Turn hesitation

O Hesitation in tight corners

O Destination hesitation

O Open space hesitation

O Increased head-pelvis coupling during turning

Clinical patterns

O Tumbling in place
O Shuffling forward
O Total akinesia

Clinical features

O Itis a sudden and brief inability to move forward

O This usually occurs during gait initiation or turning

O Itis a late feature in idiopathic PD

O It is a risk factor for falling

O Walking improves at night if freezing is dopamine-induced
O This is the sleep-benefit effect

Clinical assessment

O Observing the subject walking with quick, short steps
O Observing the subject turning rapidly

Strategies to treat freezing

Paying attention to gait
Increasing step amplitude
Maintaining stepping rhythm
Using lateral weight shifts
Making wide turning arcs
Using walking aids

Using visual cues

Exercise

O Adaptations to improve safety

Ooooooooao

Drug-treatments

O Rasagiline: this may reduce the risk of developing freezing
of gait

O High-dose Levodopa: up to 1000 mg/day

O Consider addition of Amantadine: up to 600 mg/day

Treatment of co-morbidities

O Anxiety
O Depression
O Cognitive impairment

Other treatments

O Deep brain stimulation (DBS): it improves the speed of gait
O Intraduodenal Levodopa gel

O Apomorphine

O Electroconvulsive therapy (ECT)

O Transcranial magnetic stimulation (TMS)



Parkinsonism 59

PARKINSON'S DISEASE (PD): DIFFERENTIAL
DIAGNOSIS

PARKINSON'S DISEASE (PD): TREATMENT OF
MOTOR FEATURES

Parkinsonian differentials

O Vascular Parkinsonism

O Drug-induced Parkinsonism

O Dementia with Lewy bodies (DLB)
O Multiple system trophy (MSA)

O Progressive supranuclear palsy (PSP)

Tremor differentials

O Fragile X tremor ataxia syndrome (FXTAS)

O Scans without evidence of dopamine deficiency (SWEDDS)
[0 Essential tremor

O Adult onset dystonia: this may present with resting tremor

Structural differentials

O Giant midbrain or hemispheric perivascular spaces
O Sphenoid ridge meningiomas
O Frontoparietal meningiomas

Red flags against PD diagnosis

O Early falls

O Poor levodopa response

O Symmetry

O Lack of tremor

O Early autonomic dysfunction
O Preserved olfactory testing

Tests to differentiate PD from MSA: more impaired
in MSA

[ The bulbocavernosus reflex (BCR)
O Sphincter electromyogram (sphincter EMG)
O Post-void residual volume

Emerging differentiating tests of PD

O 3 Tesla diffusion tensor imaging (DTT)
O It may distinguish PD from MSA, PSP and essential
tremor (ET)
O Submandibular gland biopsy: it shows a-synuclein
O Skin biopsy: it shows a-synuclein

Treatments to reduce off-time

O Levodopa

O Dopamine agonists (DA): Pramipexole, Ropinirole,
Cabergoline

O Monoamine oxidase-B (MAO-B) inhibitors: Rasagiline,
Selegiline, Safinamide

O Catechol-O-methyl transferase (COMT) inhibitors:
Entecapone, Tolcapone, Opicapone

O Amantadine

O Apomorphine: intermittent or continuous subcutaneous
injections

O Anticholinergics

O Continuous intestinal infusion of levodopa/Carbidopa
(CIILC)

O Deep brain stimulation (DBS)

Treatment of tremor

Exhaust routine motor treatment

Rasagiline

Beta blockers

Gabapentin

Clozapine

Subcutaneous Apomorphine

Surgery

O MRI-guided focused ultrasound thalamotomy

ooooooag

Treatment of postural deformities

O Levodopa

O Anticholinergics

O Baclofen

O Benzodiazepines

O Botulinum toxin

O Orthopaedic surgery

O Dystonia neurosurgery

O Istradefylline: it may also reduce off-time

Treatment of freezing of gait (FOG)

O Cueing training: auditory, visual, and somatosensory

O Cycling

O Laser equipment as cueing aids: shoes and rolling walkers
O Istradefylline

Acute alternatives to oral treatments

Dispersible Levodopa

Inhaled Levodopa

Crushed immediate release dopamine agonists: Pramipexole,
Ropinirole

Nasogastric tube

Gastrostomy

Transdermal Rotigotine

Subcutaneous Apomorphine

oooo ooo
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MULTIPLE SYSTEM ATROPHY (MSA): CLINICAL
FEATURES

MULTIPLE SYSTEM ATROPHY (MSA):
INVESTIGATIONS

Motor subtypes

[0 MSA-C: Cerebellar predominant
[0 MSA-P: Parkinsonism predominant

Non-motor variants

[ Isolated stridor

O REM sleep behaviour disorder (RBD)
O Early autonomic features

[0 Sudden death

Premotor symptoms

O Urgency and nocturia

O Erectile dysfunction (ED)

O Postural dizziness

O REM sleep behaviour disorder (RBD)
O Stridor

Motor features

O Pyramidal signs

O Jerky tremor

O Oculomotor abnormalities

O Rapid progression: wheelchair sign within 10 years
O Severe dysphonia and dysarthria

O Sighing

Dystonia

Orofacial

Laryngeal

Antecollis: cervical dystonia
Focal limb dystonia
Writer’s cramp
Equinovarus foot
Hand/feet contractures
Camptocormia

Pisa syndrome
Levodopa-induced dystonia

Ooooooooooao

Autonomic features

O Erectile dysfunction
O Orthostatic hypotension

Sleep-related features

O REM sleep behaviour disorder (RBD)
O Snoring

O Sleep apnoea

[0 Insomnia

O Daytime sleepiness

Other features

O Pathologic laughter and crying

O Cold hands and feet

O Restless legs syndrome (RLS)

O Cognitive impairment: possibly related to corpus callosum
atrophy

Magnetic resonance imaging (MRI)

O Hot cross bun sign

O Increased putaminal DWI ADC coefficient in MSA-P

O Increased putaminal iron in MSA-P

O MRI features may predate clinical diagnosis by up to 2 years

Transcranial ultrasound

O Hyperechogenic lenticular nuclei in Parkinson’s plus
O Hyperechogenic substantia nigra in Parkinson’s disease (PD)

Other brain imaging

O Dopamine receptor SPECT: reduced striatal binding in MSA
and PSP
O Positron emission tomography (PET)
O Hypometabolism in basal ganglia (BG), brainstem, and
cerebellum
O Brain perfusion SPECT: striatal hyperperfusion in MSA-P

Cardiac MIBG scintigraphy scan

O There is cardiac sympathetic denervation in PD
O This may however occasionally be seen in MSA

Sphincter electromyogram (EMG)

O This distinguishes MSA from PD in the first 5 years
O It does not distinguish MSA from progressive supranuclear
palsy (PSP)

Bulbocavernosus reflex (BCR)

O This shows prolonged latency and low amplitude
O It may distinguish MSA from Parkinson’s disease in the early
stages

Optical coherence tomography (OCT): features

O Peripapillary retinal nerve fiber layer (RNFL) atrophy
O With relative preservation of the temporal sector of
the RNFL
O Macular ganglion cell layer (GCL) complex atrophy: less
severe than in PD

Other investigations

O Post void residual volume: this may be more appropriate
than sphincter EMG

O COQ2 mutation: this may increase the risk of MSA-C

O Uric acid levels: high levels may limit MSA progression

O Positron emission tomography (PET): there is early and
widespread microglial activation
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PROGRESSIVE SUPRANUCLEAR PALSY (PSP):
CLINICAL FEATURES

Domains clinically predictive of PSP

O Oculomotor dysfunction
O Postural instability

O Akinesia

O Cognitive dysfunction

Facial features

O Frontalis over-activity
O Staring, surprised, worried, or astonished appearance
O Procerus sign: vertical wrinkling of the forehead
O This is due to dystonia of the corrugator and orbicularis
oculi muscles

Ophthalmic features

Apraxia of eyelid opening

Involuntary eyelid closure

Loss of Bell's phenomenon

Slow and infrequent blinking

Blurred vision

Dry eyes

Slow vertical saccades

Saccadic intrusions

Vertical gaze palsy with ‘round the houses’ sign
Photophobia

oooooooooag

Postural and gait abnormalities

The gait is lurching, stiff, and broad-based

There is prominent postural instability and falls within the
first year

Falls are often backward: due to abnormal otolith reflexes
and thalamic postural control

There is associated retrocollis

There may be associated orthostatic tremor

oo o og

Bulbar features

O Dysphagia

O Low pitched dysarthria

O Freezing of swallowing (FOS)

O Central hypoventilation (Ondine’s curse)

O Absent auditory blink and acoustic startle reflexes

Applause sign

O This is the inability to refrain from repeating an action: it is a

sign of impaired motor control

O Itis assessed by the three-clap test

O Reports are conflicting whether it distinguishes PSP from
PD

Other features

O Early cognitive impairment: this occurs in 50% of cases
O Itis present in 22% of early multiple system
atrophy (MSA)
O Dirty tie phenomenon: due to sloppy eating
O This is a result of gaze palsy, poor hand coordination, and
difficulty chewing
O Speech impairment: groaning, moaning, grunting,
humming, growling speech
O Arm levitation

Poor prognostic markers

O Sleep disturbance
O Hallucinations
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PROGRESSIVE SUPRANUCLEAR PALSY (PSP):
DIFFERENTIAL DIAGNOSIS

DEMENTIA WITH LEWY BODIES (DLB): CLINICAL
FEATURES

Parkinson'’s disease (PD)

O Micrographia is decremental in PD: this is unlike in PSP

Corticobasal degeneration (CBD)

O Features are asymmetrical in CBD
O Apraxia is frequent in CBD
O There is associated alien limb phenomenon in CBD

Other Parkinsonian disorders

Dementia with Lewy bodies (DLB): delusions are prominent
Multiple system atrophy (MSA): the onset age is younger
than in PSP

Post encephalitic parkinsonism: oculogyric crises are
characteristic

Perry syndrome

Kufor-Rakeb

Gaucher’s disease

ooo o oo

Cognitive disorders

O Alzheimer’s disease (AD)
O Frontotemporal lobar degeneration (FTLD)
[0 Prion disease

Mokri syndrome

This is a PSP-like phenotype following aortic bypass surgery
with deep hypothermia

It presents with supranuclear gaze palsy in all cases

There is dysarthria in 96% of cases

About 80% have gait imbalance

There are delayed seizures in 30% of cases

The course is biphasic: initial latent and later progressive
phases

MRI may show mild atrophy of the midbrain tegmentum
and frontal lobes

O Oooooo O

Other differentials

O Whipple’s disease

O Niemann-Pick C (NPC) disease

O Subcortical gliosis

O Cerebrovascular disease (CVD)

O Pineal region tumours: they may present with a PSP
phenotype

Essential and core clinical features of DLB

[0 Dementia

O Fluctuating cognition

O Recurrent well-formed visual hallucinations

O REM sleep behaviour disorder (RBD) without atonia: in % of
confirmed cases

O Spontaneous Parkinsonism

Autonomic features

O Orthostatic hypotension
O Constipation
O Urinary incontinence

Psychiatric features

O Depression

O Complex systematised delusions

O Apathy

O Anxiety

O Hallucinations other than visual

O Complex illusions: reproducible by the pareidolia test
O Severe neuroleptic sensitivity

Corticobasal syndrome (CBS) presentation

O DLB with either progressive supranuclear palsy (PSP) or
Alzheimer disease (AD)

O The age of onset is younger than in typical DLB

O There are more Lewy bodies in the motor cortex

Other supportive features

O Postural instability: causing repeated falls

O Syncope

[ Transient loss of consciousness (TLOC)

O Hypersomnia

O Hyposmia

O Impaired colour discrimination: this predicts visual
hallucinations

O Fluctuating level of daytime functioning

O Excessive daytime drowsiness

O Difficulty with daytime arousal and attention

Other features

O Supranuclear gaze palsy
O Akinetic crisis
O Rhinorrhoea: this is the runny nose sign

Old synonyms

O Diffuse Lewy body disease (DLBD)

O Lewy body dementia (LBD)

O Dementia associated with cortical Lewy bodies (DCLB)
O Lewy body variant of Alzheimer’s disease (LBVAD)

O Senile dementia of Lewy body type (SDLT)
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DEMENTIA WITH LEWY BODIES (DLB):
INVESTIGATIONS

CORTICOBASAL DEGENERATION (CBD):
CLINICAL FEATURES

Indicative biomarkers of DLB

O Dopamine transporter (DaT) scan: this shows reduced
caudate and posterior putamen binding

O MIBG myocardial scintigraphy: this shows low uptake

O Polysomnography: this shows REM sleep without atonia

Magnetic resonance imaging (MRI) brain: atrophic
areas

O Amygdala

O Striatum

O Hypothalamus

O Dorsal midbrain

O Relatively preserved hippocampus and medial temporal
lobes

Magnetic resonance imaging (MRI) brain: loss of
swallow tail sign

O This is caused by loss of the nigrosome hyperintensity of the
substantia nigra

O Itis seen on MRI susceptibility weighted imaging (SWI)

O Itis also seen in Parkinson’s disease (PD)

Diffusion tensor imaging (DTI): increased diffusion
areas

[0 Pericallosal
O Frontoparietal
O Occipital

Single photon emission and positron emission
tomography (FP-CIT SPECT)

O This shows generalised low uptake

O There is decreased perfusion and glucose metabolism in
parietal and occipital areas

O It has a sensitivity of 78% and a specificity of 90%

Electroencephalogram (EEG): features

O Prominent posterior slow-wave activity
O Early slowing of background activity

O Temporal lobe transient spikes

O Intermittent frontal delta activity

Other investigations
O Polysomnography
Emerging investigations

O Skin biopsy: this shows a-synuclein deposits
O GBA mutations: this is a risk factor for DLB in Spanish
populations

CBD phenotypes

O Corticobasal syndrome (CBS)

O Frontotemporal dementia (FTD)

O Progressive supranuclear palsy (PSP)

O Posterior cortical atrophy (PCA)

O Frontal behavioural-spatial syndrome (FBS)

O Nonfluent/agrammatic variant of primary progressive
aphasia (naPPA)

O Progressive supranuclear palsy (PSP)

Parkinsonian features

O Asymmetric onset

O Akinetic rigidity

O Tremor

O Mild and transient Levodopa-responsiveness

Other movement disorders

O Unilateral clumsy, stiff, or jerky arm

O Fixed dystonic posturing of the arm

O Apraxia

O Myoclonus

O Gait instability: falls occur in about a third of cases

Cortical features

O Hemineglect

O Frontal release signs
O Alien limb

O Cortical sensory loss

Behavioural features

O Apathy

O Antisocial behaviour
O Irritability

O Disinhibition

O Hypersexuality

Speech and language features

O Aphasia
O Apraxia of speech
O Dysarthria

Fulminant or rapidly progressive CBD (RP-CBD)

O This manifests with rapid progression over a mean of 2.5
years

O There is severe nigral cell loss and heavy tau load

O There is mild TDP-43 pathology in some cases

Other features

O Cognitive impairment

O Supranuclear ophthalmoplegia

O Pyramidal features

O Agrypnia excitata: insomnia and autonomic overactivity
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CORTICOBASAL DEGENERATION (CBD):
DIAGNOSIS

Atypical presentations of CBD

O Rapid progression

O Asymmetrical tremulous-parkinsonism with early postural
instability

O Progressive non-fluent aphasia

O Behavioural variant frontotemporal dementia

Differential diagnoses

Progressive supranuclear palsy (PSP): vertical gaze palsy
Multiple system atrophy (MSA): severe autonomic
dysfunction

Parkinson’s disease (PD): rest tremor and levodopa
responsiveness

Alzheimer’s disease (AD): early dementia
Frontotemporal degeneration (FTD)

Cerebrotendinous xanthomatosis (CTX)

Gaucher’s disease

oooo O og

Diagnostic criteria for probable CBD

O Insidious onset of typical phenotypes
O Gradual progression for at least 1 year
O Onset age >50 years

O Absent family history

O No known tau mutations, e.g. MAPT

Diagnostic criteria for possible CBD

O These are the same as for probable CBD but additionally:
O There is no age or family history limitation to the criteria
O Tau mutations are permitted by the criteria

O The criteria allow for a PSP phenotype

Pathology

O Itis a tauopathy
O Astrogliopathy is the earliest stage

Levodopa responsiveness

O This is positive in some patients

O Use 50/200 mg of Carbidopa/Levodopa three times a day for
>2 months

O The response should last >1 year
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DYT1: EARLY ONSET PRIMARY DYSTONIA

Genetics

O This is caused by mutations in the DYT1 (TOR1A) gene on
chromosome 9

O Itisa GAG deletion

[0 The transmission is autosomal dominant with reduced
penetrance

O The gene product is Torsin A

Demographic features

O It is most prevalent in Ashkenazi Jews
[0 The mean onset age is 12 years
[0 Late onset cases may present: after the age of 26 years

Dystonia phenotypes

O Limb onset

O Cervical dystonia

O Cranial dystonia

O Spasmodic dysphonia
[0 Writer’s cramp

Dystonia features

O It usually presents as pure dystonia

[0 Subsequent generalisation occurs in about 50% of cases
O This is unlike adult onset idiopathic dystonia

O There may be associated increased risky behaviour

Differential diagnosis
[0 Parkinson’s disease (PD)

Treatment

O Anti-cholinergics

O Levodopa

O Benzodiazepines

O Botulinum toxin

O Pallidal deep brain stimulation (DBS)

Synonyms

O Early onset torsion dystonia
O Oppenheim’s dystonia

DOI: 10.1201/9781003221258-25

DYT5: DOPA-RESPONSIVE DYSTONIA (DRD):
CLINICAL FEATURES

Genetics

O This is caused by mutations in the GTP cyclohydrolase 1
(GTPCHL1) gene on chromosome 14

O More than 100 mutations have been described

[0 Point mutations occur in 54% of cases and deletions in 8%

[0 The transmission is autosomal dominant

Pathology

O GTPCHLI is required for synthesis of tetrahydrobiopterin
(BH4)

O The pathology results from partial deficiency of
tetrahydrobiopterin (BH4)

O BH4 deficiency causes tyrosine hydroxylase deficiency at
dopamine neuron terminals

Epidemiology

O Onset is usually in the first decade: it typically starts around
the age of 6 years

O There is a female preponderance but adult onset cases are
more often males

Features of limb dystonia

O Asymmetric postural limb dystonia is often the first
presentation

It manifests as pes equinovarus

It spreads to other limbs over 10-15 years

It becomes less progressive with age

There is diurnal variation: dystonic gait develops in the
afternoon

Diurnal fluctuation diminishes with age

O OOoog

Features of postural tremor

O Postural tremor is often the first feature of adult onset cases
O It worsens and spreads
O Levodopa may prevent tremor developing

Other dystonic features

O Writer’s cramp
O Spasmodic dysphonia
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Associated clinical features

Short stature with early onset cases
Psychomotor delay

Parkinsonism

Tremor

Restless legs syndrome (RLS)

Gait instability

Ptosis

Hypotonia

Incoordination

Obsessive compulsive disorder (OCD)
Recurrent depression

Recurrent tendonitis

Sleep disorders: excessive sleep, nightmares, and difficult
sleep onset

Oooooooooooooao

Synonym

O Segawa syndrome

DYT8: PAROXYSMAL NON-KINESIGENIC
DYSKINESIA 1 (PNKD1)

Genetics and epidemiology

O This is caused by mutations in the myofibrillo-genesis
regulator 1 (MR1) gene on chromosome 2
O The transmission is autosomal dominant

O Onset may be in infancy, childhood, or adult age

Major features

O Premonitory sensation of muscle tightening
O Attacks of dystonia and chorea

O Dystonic posturing of the limbs

O Improvement of symptoms in pregnancy

Characteristics of dystonic episodes

O They affect the limbs, face, jaw, tongue, and trunk

O They may be spontaneous or triggered

O They occur weekly or more often

O They usually last 10-60 minutes but they may go on for
several hours

O They may cause dysarthria and dysphagia

O They may be followed by brief periods of sleep

Triggers for episodes

O Fatigue

O Coffee

O Alcohol

[ Stress

[0 Nicotine

[0 Excitement

O Hunger

O Spontaneous
O They are not triggered by exercise: unlike in DYT9

Associated features

O Migraine: this is present in about 50% of cases
[0 Spastic paraparesis
O Myokymia

Treatment

O Clonazepam

O Diazepam

O Haloperidol

O Anticholinergics

Synonym

O Paroxysmal dystonic choreoathetosis (PDC)
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DYT11: MYOCLONUS DYSTONIA: CLINICAL
FEATURES

DYT12: RAPID ONSET DYSTONIA-
PARKINSONISM (RDP)

Clinical patterns

O Early childhood onset myoclonus/dystonia involving the
upper body
O Early childhood onset dystonia involving the lower limbs
O This progresses to myoclonus and upper body
involvement
O Later childhood onset myoclonus/dystonia involving the
upper body with cervical involvement

Demographic features

O The onset age is from childhood to early adolescence

O It usually starts before the age of 26 years: the age range is
1-16 years

O It has a progressive course before stabilisation

Features of myoclonus

O Myoclonus is usually in the proximal limbs and upper body
O Itis lightening-like

[0 It may occur at rest

O It may be provoked by writing and drawing

O There is alcohol responsiveness in some cases

O Laryngeal myoclonus is occasionally associated

Features of dystonia

Torticollis

Laterocollis

Axial dystonia

Writer’s cramp

Foot dystonia

Falls

Alcohol-induced dystonia
Facial tics

oooooooag

Psychiatric features

Generalised anxiety disorder
Depression

Phobias

Obsessive-compulsive disorder
Psychosis

Alcohol dependence
Substance abuse

Cognitive dysfunction

oooooooao

Other features

O Short stature

O Joint laxity

O Microcephaly

[0 Association with Russell Silver dwarfism
Differential diagnosis

O Parkinson’s disease (PD)

O Opsoclonus myoclonus syndrome (OMS)
Synonym

O Myoclonic dystonia-11

Genetics

O This is caused by mutations in the ATP1A3 (alpha 3 subunit
of Na/K ATPase) gene

O This is on chromosome 19

O The transmission is autosomal dominant

Other ATP1A3 spectrum disorders

O Alternating hemiplegia of childhood (AHC)

O CAPOS syndrome

O Early infantile epileptic encephalopathy (EIEE)

O Fever-induced paroxysmal weakness and encephalopathy
O Paroxysmal asymmetric dystonic arm posturing

RPD overlap syndromes

O RPD-AHC
O AHC-CAPOS
O RPD-AHC-CAPOS

Onset age features

O The onset is from childhood to early adult age

O The onset age range is 8-55 years

O Infantile onset cases present with developmental delay,
hypotonia, and ataxia

O The onset may be slow

Clinical features

There is a vague prodrome of limb dystonia, dysphonia, and
dysarthria

Onset of generalised dystonia is within minutes to days
Severe disability develops within days to weeks

Symptoms spread rostro-caudally: face to arms to legs

The clinical course subsequently stabilizes but later
exacerbations may occur

Bulbar symptoms may be prominent: dysarthria, dysphagia,
and dysphonia

O oooo O

Triggers

O Psychological/emotional stress
[ Fever

O Childbirth

O Exercise

O Alcohol

Other features

[ Parkinsonism without tremor at onset
[ Seizures

O Depression

O Social phobia

O Poor levodopa-responsiveness

O Electrocardiogram abnormalities

Acronym

O CAPOS: cerebellar ataxia, areflexia, pes cavus, optic atrophy,
and sensorineural hearing loss
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CERVICAL DYSTONIA: CLINICAL FEATURES

CERVICAL DYSTONIA: MANAGEMENT

General features

O This may be isolated or part of a generalised dystonia
O The dystonia may be tonic, clonic, or tremulous

Postural cervical deformities

O Rotatory torticollis (rotatocollis) in about 80% of cases

O Anterocollis

O Retrocollis

O Laterocollis

[0 Combinations: these occur in more than two-thirds of cases

Associated dystonias

O Oromandibular dystonia
O Blepharospasm

O Writer’s cramp

O Upper limb dystonias

Associated features

O Scoliosis
[0 Head tremor
O Laryngeal dystonia

Geste antagoniste (alleviating manouevres)

These are sensory tricks that resolve the dystonia

These include touching the chin, lower face, the back, or the
top of the head

Voluntary tonic eye deviation may also serve as a sensory
trick

It does not work if someone else touches these parts

It will however work if the subject uses someone else’s limb
to touch the chin

O This is ‘closing the loop’ sign

oo o oo

Complications

O Local pain

O Cervical radiculopathy: in about a third of cases
O Contractures

O Myelopathy

O Anxiety and depression

Differential diagnosis

Atlanto-axial dislocation
C2-C3 rotatory dislocation
Tics

Psychogenic

Tardive dyskinesia
Parkinson’s disease (PD)
Wilson’s disease

Abnormal neck anatomy

Oooooooono

Outcome

O Rapid deterioration occurs in most cases in the first 5 years
O A period of stabilisation follows
[0 Spontaneous remission occurs in about 25% of cases
O This is especially in younger patients in the first year
O Symptoms often recur within 5 years of remission

Palliative manoeuvres

O Sensory tricks (geste antagoniste)
O Leaning against high backed chair
O Putting something in the mouth
O Pulling the hair

O Relaxation

O Avoiding fatigue and stress

Oral treatment

O Clonazepam

O Diazepam

O Baclofen

O Anticholinergic drugs: Diphenhydramine
O Tetrabenazine + Lithium

Chemo-denervation

O Botulinum toxin
O Phenol
O Alcohol

Deep brain stimulation (DBS)

[ This targets the globus pallidus internus (GPi) or
subthalamic nucleus (STN)

O It is usually done bilaterally

O Itis safe and effective

O It may rarely cause akinesia and freezing of gait

O There is a risk of speech and swallowing difficulties

Surgical treatment

O Intrathecal Baclofen

O Selective peripheral denervation: upper cervical dorsal
ramisectomy

O Microvascular decompression: of the posterior inferior
cerebellar artery (PICA)

Other treatments

O Supportive therapy
O Counselling
O Physical therapy
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WILSON'S DISEASE: NEUROLOGICAL FEATURES

WILSON'S DISEASE: MANAGEMENT

Dystonic features

[ Fixed forced smile (risus sardonicus)

O Excessive grinning to mild stimuli

O Sustained open-mouth smile (vacuous smile)
O Tremor

O Wing-beating or flapping tremor

Associated movement disorders

Action tremor

Parkinsonism

Ataxia

Choreoathetosis

Myoclonus: this may be the first presentation
Stereotypies

Tics

Restless legs syndrome (RLS)

oooooooag

Associated neurological features

Dysarthria

Drooling

Pyramidal signs: this is usually without weakness
Pseudobulbar palsy

Seizures: this is usually after starting treatment
Migraine

Dysautonomia

Acute stroke-like presentation

Myopathy with cramps

Neuroleptic hypersensitivity

Cognitive impairment

ooooooooooag

Ophthalmic features

O Kayser-Fleischer (KF) rings

O Sunflower cataracts

O Slow saccades

O Impaired up-gaze

O Impaired vertical pursuits

O Strabismus without nystagmus

Psychiatric features

Personality change
Irritability and emotionality
Anxiety and depression
Impulsivity and disinhibition
Reckless behaviour
Substance abuse

Catatonia

Mania

Acute psychosis

Oooooooooao

Clinical features related to Zinc therapy

O Peripheral neuropathy (PN)
O Myelodysplastic syndrome

Treatment phases

O Initial therapy
O Maintenance therapy
O Pre-symptomatic treatment

Penicillamine: dosing

O The starting dose is 250 mg four times a day or 500 mg twice
aday

O It is used with Pyridoxine

O Paradoxical neurological worsening may occur: this is
usually within 4 weeks

O This may be prevented with a low starting dose

Penicillamine: complications

O Nephrotoxicity

O Systemic lupus erythematosus (SLE)

O Pancytopaenia

O Acute hypersensitivity reaction

O Elastosis perforans serpiginosa (skin rash)

Trientine

O 750-1500 mg in two or three divided doses daily
O 750 mg to 1000 mg for maintenance therapy
O This is taken 1 hour before or 2 hours after meals
O There is a risk of paradoxical neurological worsening on
initiation
O Possibly due to toxic effect of mobilised free copper
O There is a risk of bone marrow toxicity

Zinc acetate

This is usually indicated for maintenance therapy

It induces intestinal cell metallothionein

The dose is 50 mg three times a day

It takes 4-8 months for response

It may cause gastric discomfort

It is less effective than Trientene but it has a safer side effect
profile

It is safe in pregnancy

It does not cause neurological worsening

Urinary copper is accurate for monitoring: Zinc does not
induce urinary excretion

Ooo0o0 Oooooo

Liver transplantation: indications

O Decompensated liver disease
O Acute liver failure (fulminant Wilson’s disease)

Other treatments

O Adjunctive vitamin E

O Avoid high copper foods: liver, shellfish

O Ammonium tetrathiomolybdate: this is an experimental
therapy

Precautions in pregnancy and surgery

O Reduce the doses of Penicillamine and Trientine
O This is to promote wound healing

AL Grawany



Tremor

TREMORS: MEDICAL CAUSES

ESSENTIAL TREMOR (ET): TREMOR FEATURES

Dystonic tremor: causes

O Wilson’s disease
O Fragile X tremor ataxia syndrome (FXTAS)
O Task-specific tremor

Other primary tremor disorders

O Essential tremor

O Orthostatic tremor
O Oculopalatal tremor
[0 Palatal tremor

Tremors with neurological disorders

Parkinsonian tremor

Neuropathic tremor

Holmes tremor

Cerebellar tremor

Spinocerebellar ataxia (SCA)

Post-encephalitic tremor

Familial cortical-myoclonic tremor with epilepsy (FCMTE)
Kennedy disease (X-linked bulbar and spinal muscular
atrophy; SBMA)

Ooooooooo

Metabolic tremors

O Thyrotoxicosis: it may present with abdominal tremor
O Hyperparathyroidism

O Hypocalcaemia

[0 Hypomagnesaemia

[0 Hyponatraemia

O Hypoglycaemia

Toxin-induced tremors

O Mercury
O Lead

[0 Arsenic
O Bismuth

Other tremors

O Physiological tremor
O Psychogenic tremor

70

Demographic features

O The median onset age is 15 years

O It has an equal sex distribution

O A family history is absent in >50% of cases

O Family history is less likely in childhood and
late-onset ET

Postural limb tremor features

O Bilateral action tremor
O Flexion-extension
O Asymmetrical

Head tremor features

O Most cases are no-no’ type
O This is more likely to develop in females
O It does not spread caudally from the head

Alcohol sensitivity

O The tremor-relieving effect of alcohol lasts about 3 hours
O It is more likely with early-onset ET®
O The tremor rebounds afterwards

Other tremor features

O Intention tremor

[ Facial tremor

O Jaw tremor

[ Voice tremor

O Tongue tremor

O Impaired tandem walk

Red flags against essential tremor diagnosis

Gait disturbance

Focal tremor

Sudden or rapid onset

Isolated head tremor with dystonic posturing
Leg tremor

Unilateral rest tremor

Bradykinesia

Use of tremor-inducing drugs

Re-emergent tremor

Oooooooooag

Predictors of fast progression

O Older onset age
O Older age
O Isolated limb tremor without associated head tremor
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ESSENTIAL TREMOR (ET): NON-TREMOR
FEATURES

Non-motor features

Cognitive impairment

Anxiety

Depression

Social phobias

Olfactory deficits

Hearing loss

High frailty scores in elderly patients

Enfeeblement: being prematurely old, helpless, or debilitated

Oooooooono

Parkinsonian features

O Parkinsonism may develop subsequent to the diagnosis of
essential tremor

O This relationship is more than would be expected by chance

O This is usually as Parkinson’s disease (PD)

O It may manifest as progressive supranuclear palsy (PSP)

[0 Essential tremor may also present with resting tremor

Magnetic resonance imaging (MRI) brain: features

O There are white matter ultrastructural abnormalities on
diffusion tensor images (DTT)

O These are especially in the cerebellar peduncles

O They are also prominent in the thalamo-cortical visual
pathways

ESSENTIAL TREMOR (ET): DRUG TREATMENT

Level A: established effective

O Propranolol
O Primidone

Level B: probably effective

O Topiramate: this is as effective as Propranolol and Primidone
at doses >200 mg daily

O Alprazolam

O Atenolol

O Gabapentin

O Sotalol

Level C: possibly effective

O Nadolol
O Nimodipine
O Clonazepam

Level U: insufficient evidence

O Pregabalin
[0 Zonisamide
O Clozapine
O Clonidine

Ineffective

O Levetiracetam
O Flunarizine
[0 Amantadine
O Mirtazapine

Absolute contraindications to beta blockers

O Moderate to severe asthma

O Significant bradykinesia or heart block

O Symptomatic hypotension

O End stage heart failure

O Concurrent calcium channel blockers: Diltiazem or
Verapamil

Relative contraindications to beta blockers

O Chronic obstructive pulmonary disease (COPD)
O Depression

O Diabetes mellitus

O Erectile dysfunction
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Ataxia

FRIEDREICH'S ATAXIA (FA): CLINICAL FEATURES

Genetics

O This is caused by mutations in the FRDA gene on
chromosome 9q13

[0 The transmission is autosomal recessive

O Itis a GAA trinucleotide repeat expansion disease

O The repeat size correlates with disease severity

O There is reduced frataxin expression

Sites of pathology

O Dorsal root ganglia (DRG)
O Posterior columns

O Corticospinal tracts

O Heart

Onset age and types

O Classical onset age is <20 years: the range is 2-51 years

O Very young onset age: this is associated with p.C282Y
heterozygosity

O Late-onset Friedreich’s ataxia (LOFA): onset age
is >25 years

O Very late onset Friedreich’s ataxia (VLOFA): onset age is >40
years

Neurological features

Progressive ataxia

Dysarthria

Spastic paraparesis

Sensory peripheral neuropathy (PN)

Reduced reflexes with extensor plantar responses
Acardian variant: slow progression with no diabetes or
cardiac involvement

Oooooono

Ophthalmic features

O Reduced visual acuity

O Optic atrophy occasionally
[0 Nystagmus

O Abnormal saccades

O Vestibular dysfunction

O Deatness rarely

Systemic features

Diabetes mellitus

Hypertrophic cardiomyopathy: this is the main determinant
of prognosis

Pes cavus

Scoliosis

Sudomotor dysfunction: reduced sweating

Lower urinary tract symptoms (LUTS)

Urinary sphincter disturbance

Bladder dysfunction

Sexual dysfunction

ooooooo oo
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Magnetic resonance imaging (MRI)

O Atrophy: spinal cord, superior cerebellar peduncles, and
cerebral grey and white matter
O Increased iron in the dentate nuclei
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FRIEDREICH'S ATAXIA (FA): MONITORING

FRIEDREICH’S ATAXIA (FA): TREATMENT

Annual surveillance

Electrocardiogram (ECG)

24-hour ECG: if there are palpitations

Echocardiogram

Blood glucose

Oral glucose tolerance test

O HbAI1C is not sensitive as diabetes may present acutely
Audiology assessment

Epworth Sleepiness Scale (ESS): for sleep disordered
breathing

o0 OoOoooo

Scoliosis screening

O This is carried out between the ages of 10 and 16 years
O Itis also indicated if there is spinal curvature of 20-40
degrees

Friedreich’s ataxia monitoring scales

O International Cooperative Ataxia Rating Scale (ICARS)
O Friedreich Ataxia Rating Scale (FARS)
O Scale for the Assessment and Rating of Ataxia (SARA)

Indications for cardiology referral

O Cardiac symptoms

[0 Abnormal cardiac tests
O Before major surgery
O Pregnancy

Treatment of spasticity

O Baclofen

O Tizanidine

O Benzodiazepines
O Dantrolene

O Gabapentin

O Botulinum toxin

Treatment of neuropathic pain

O Gabapentin
O Pregabalin
O Lamotrigine
O Amitriptyline
O Duloxetine

Treatment of square wave jerks and ocular flutter

[0 Memantine

[0 Acetazolamide
O Aminopyridine
O Clonazepam
O Gabapentin

O Ondansetron

Treatment of cardiomyopathy

O Cardiac transplantation

Management in pregnancy

O Glucose tolerance test between 24-28 weeks
O Heparin for deep vein thrombosis (not Warfarin)

Multidisciplinary care

O Physical therapy: for balance and strength maintenance

O Occupational therapy

O Speech and language therapy: for dysarthria and dysphagia
O Orthotics for protective foot care

O Ankle foot orthotic devices (AFOs)

Potential and investigational treatments

Coenzyme Q10 (CoQ10) with vitamin E
Idebenone

Mitoquinone (MitoQ)

Erythropoietin (EPO)

Chelation therapy: Deferiprone
EPI-A0001: RAID program

HDAC inhibitors

PPAR gamma agonists

Varenicline

O Omaveloxolone

Ooooooooon
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SPINOCEREBELLAR ATAXIA TYPE 1 (SCA 1)

SPINOCEREBELLAR ATAXIA TYPE 2 (SCA2)

Genetics

This is caused by mutations in the ataxin 1 (ATXN1) gene on
chromosome 6p

It is a CAG trinucleotide repeat expansion disease

>39 repeats are pathogenic

Juvenile onset occurs with >70 repeats

The transmission is autosomal dominant

Onset age is in the fourth decade

ooooo 0O

Central features

Limb ataxia

Dysarthria

Dysphagia

Nystagmus

Hypometric saccades
Ophthalmoplegia

Cognitive impairment in later stages
Bulbar dysfunction terminally

Mild optic neuropathy

ooooooooag

Dystonic features

O Blepharospasm

O Oromandibular dystonia
O Retrocollis

O Writer’s cramp

Peripheral features

O Peripheral neuropathy (PN)
O Hyporeflexia
O Proprioceptive loss

Pathology

O Ubiquitin inclusions

O Purkinje cell atrophy

O Degeneration of dentate nucleus, inferior olive, pons, and
red nucleus

O Degeneration of oculomotor, vagus, and hypoglossal nuclei

Magnetic resonance imaging (MRI) brain

O Olivopontocerebellar atrophy: but this is less severe than in
SCA2

O Preserved putamen and caudate: unlike in SCA3

O The hot cross bun sign has been reported

Genetics

This is caused by mutations in the Ataxin 2 (ATXN2) gene
on chromosome 12

It is a polyQ CAG repeat disorder

Normal repeat number is between 15-24

>35 repeats are pathogenic but a case with 31 repeats has
been reported

The transmission is autosomal dominant

Onset is in the third to fourth decades

oo Ooo 0O

Ataxic features

O Ataxia

O Ophthalmoplegia
O Slow saccades

O Dysarthria

Other movement disorders

O Parkinsonism: with shorter repeat expansions
O This may be the presenting feature

O Dystonia: lower cranial, jaw, and tongue

O Chorea

Peripheral nerve features

O Sensory neuronopathy
O Axonal peripheral neuropathy (PN)

Magnetic resonance imaging (MRI) brain

O Severe olivopontocerebellar atrophy
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SPINOCEREBELLAR ATAXIA TYPE 3 (SCA3):
CLINICAL FEATURES

SPINOCEREBELLAR ATAXIA TYPE 6 (SCA¥)

Genetics

This is caused by mutations in the ataxin 3 (ATXN3, MDJ1)
gene on chromosome 14q

It is a CAG polyglutamine repeat expansion disease

The mutation causes a toxic gain of function

The transmission is autosomal dominant

SCA3 may also be associated with C9orf72 gene mutations
The APOE ¢2 allele may reduce the age of onset of SCA3

Types

O Type 1: Early onset with spasticity and dystonia
O Type 2: Pure cerebellar ataxia
O Type 3: Late onset with peripheral neuropathy

Ophthalmic features

Ophthalmoplegia

Bulging eyes

Gaze-evoked nystagmus

Upward gaze palsy

Saccadic intrusions and oscillations: including pinball
intrusions

Square wave jerks

Impaired vestibulo-ocular reflex: this is related to repeat
length

Optic atrophy

O OO oOooog

Central neurological features

Limb and gait ataxia

Postural instability

Tremor

Dystonia

Spasticity

Parkinsonism

Cognitive dysfunction

Palatal myoclonus

Writer’s cramps: this may be isolated without ataxia

ooooooooao

Peripheral neurological features

Peripheral neuropathy (PN)
Widespread fasciculations
Areflexia

Distal atrophy

Flexion contractures
Chronic pain

Autonomic dysfunction
Weight loss

Premature death

Oooooooooao

Differential diagnosis

O Spinocerebellar ataxia type 2 (SCA2)
O Hereditary spastic paraparesis (HSP)
Synonym

O Machado Joseph disease

Genetics

O This is caused by CAG repeat expansions on chromosome 19

O Normal repeat size is 4-15 CAG repeats: 21-28 repeats are
pathogenic

O The transmission is autosomal dominant

O The mean onset age is 50 years

CACNA1TA mutation associated disorders

O Familial hemiplegic migraine type 1 (FHM1)
O Episodic ataxia type 2 (EA2)

Cerebellar features

O Gait ataxia
O Dysarthria
O Dysmetria
O Perverted head shaking nystagmus
O Hypotonia

Other features

Episodic headache and nausea
Dysphagia

Spasticity

Peripheral neuropathy (PN)
Parkinsonism

Dystonic posturing
Involuntary movements
Co-existence with EA2

Ooooooooao

Investigations

O Magnetic resonance imaging (MRI) brain: this shows
isolated cerebellar atrophy

O Pathology: this shows neuronal loss and aggregates in the
neocortex and basal ganglia
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SPINOCEREBELLAR ATAXIA TYPE 7 (SCA7)

EPISODIC ATAXIA TYPE 1 (EA1)

Genetics

This is caused by mutations in the ATXN7 (Ataxin 7) gene
on chromosome 3p

There are CAG repeat expansions with prominent
anticipation

44-85 repeats are pathogenic

The transmission is autosomal dominant

The phenotypes range from asymptomatic to severe

ooo o 0O

Clinical features

Ataxia

Explosive speech

Spasticity

Impaired colour vision

Central scotoma

Macular visual loss

Pigmentary retinopathy
Cranio-cervical dystonia

Unstable sustained vowel phonation

ooooooooag

Magnetic resonance imaging (MRI) brain

O Cerebellar and pontine atrophy
0 White matter degeneration: this is seen on tract-based
studies

Genetic mutations

O KCNA1 gene mutations: there are >10 different point
mutations

0O CACNA1 and SCN2A gene mutations: these possibly
contribute

O The onset is under the age of 20 years in most cases

Features of ataxia

O The ataxia occurs in episodes which last seconds to minutes
O Their frequency ranges from once a month to several a day
O Ataxia is absent in some KCNA1 mutations

Associated features

O Inter-ictal myokymia
O Cerebellar features: these may become persistent
O Vertigo

O Blurred vision

O Diplopia

[0 Nausea

Headache

Sweating

Tremor

Dysarthria

Shortness of breath
Carpal spasm

Fist clenching

O Apnoea and cyanosis

Oooooooag

Triggers for attacks

O Rapid movements

O Physical exertion

O Trauma

O Anxiety and emotional stress

O Fever and environmental temperature
[ Startle

O Repeated knee bending

O Caffeine

O Going on playground rides

O Caloric stimulation

Associated disorders

O Neuromyotonia

Epilepsy

Malignant hyperthermia

Cataplexy

Developmental delay and cognitive dysfunction
Choreoathetosis

Short sleep phenotype

Muscle hypertrophy

Skeletal deformities

Ooooooooao

Treatment

O Acetazolamide
O Carbamazepine
O Valproate
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EPISODIC ATAXIA TYPE 2 (EA2)

Genetics and clinical features

O This is caused by mutations in the CACNA1A gene
O CACNAIA is also associated with FHM1 and SCA6
O The onset age is 5-20 years

[0 Ataxic episodes may last hours to days

Triggers

[0 Exercise
O Emotional stress
O Alcohol
[0 Caffeine

Associated features in attacks

Vertigo

Dysarthria

Diplopia

Nystagmus

Tonic upward gaze
Downward vertical gaze
Migraine headache
Seizures

Dystonia

Cognitive impairment
Generalised weakness
Hemiparesis

Ooooooooooooag

Associated conditions

O Inter-ictal nystagmus

O Secondary progressive ataxia

O Co-existence with SCA6

O Cognitive dysfunction

O Autism

O Childhood-onset epileptic encephalopathy

Differential diagnosis

O Epilepsy
O Stroke

Investigations

O MRI brain is usually normal: but it may show atrophy of the

vermis

O Electroencephalogram (EEG): this may show inter-ictal

epileptiform activity

Treatment

O Acetazolamide 250 mg to 1000 mg daily: the response is

usually dramatic
O 4 aminopyridine 5 mg three times daily
O Flunarizine
[0 Valproate or Zonisamide: for seizures

Acronyms

O FHMI1: familial hemiplegic migraine type 1
O SCAG6: spinocerebellar ataxia type 6

EPISODIC ATAXIA (EA): DIFFERENTIAL
DIAGNOSIS

Neurological differentials

O Basilar migraine

O Familial hemiplegic migraine (FHM)
O Paroxysmal dyskinesia

[ Post-ictal state

O Spinocerebellar ataxia: especially SCA 6
O Periodic vestibulo-cerebellar ataxia

Metabolic differentials

Hypoglycaemia
Hyperammonaemia

Organic acid disorders

Hartnup disease

Hyperpyruvic academia

Pyruvate decarboxylase deficiency
Pyruvate dehydrogenase deficiency
Refsum’s disease

Porphyria

Leigh syndrome

O Maple syrup urine disease

O Congenital lactic acidosis

Ooooooooooag
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SPORADIC ADULT ONSET ATAXIA:
NEUROLOGICAL CAUSES

SPORADIC ADULT ONSET ATAXIA: SYSTEMIC
CAUSES

Chronic infections

O Neurosyphilis

O Creutzfeldt Jakob disease (CJD)
O Lyme neuroborreliosis

O Whipples disease

Sporadic degenerative

O Multiple system atrophy-cerebellar (MSA-C)
O Cortical cerebellar atrophy
O Idiopathic

Hereditary

Friedreich’s ataxia (FA)

Spinocerebellar ataxia (SCA): especially SCA6, SCA7, and
SCA14

Fragile X tremor ataxia syndrome (FXTAS)

Hereditary spastic ataxia 7 (SPG7)

Mitochondrial disease

Autosomal recessive spastic ataxia of Charlevoix-Saguenay
(ARSACS)

Cockayne syndrome

Ataxia telangiectasia (AT)

Episodic ataxia types 1 and 2 (EA1, EA2)
Cerebrotendinous xanthomatosis (CTX)

Neiman Pick C (NPC)

Ataxia with oculomotor apraxia (AOA)

Ooooooo oooo oo

Synonyms for idiopathic types

O Sporadic adult onset ataxia of unknown aetiology (SAOA)
O Idiopathic late-onset cerebellar ataxia (ILOCA)
O Idiopathic cerebellar ataxia (IDCA)

Heavy metals

O Lead
O Mercury
O Thallium

Autoimmune

O Anti-GAD

O SREAT

O Anti-gliadin

O Anti-transglutaminase 6 (TG6)
O Anti-Purkinje cell antibodies
O Anti-MAG

O Anti-ARHGAP26

Paraneoplastic

0 ANNA1

O CV2/CRMP5

O Ma2

O Inositol 1,4,5-trisphosphate receptor type 1 (ITPR1)
O Microtubule associated protein1B (MAP1B)

O mGluR1

O Tr (PCA-Tr)

O Yo (PCA1)

O Zicl, Zic4

Drug-induced

O Lithium

O Valproate

O Phenytoin

[0 Amiodarone

O Metronidazole

O Procainamide

O Calcineurin inhibitors
O Mefloquine

O Isoniazid

O 5 Fluorouracil (5FU)

Other causes

O Alcohol

O Acquired vitamin E deficiency

O Superficial siderosis

O Light chain myeloma

O Hypothyroidism

O Hypomagnesaemia: this is associated with cerebral oedema
O Hepatitis B virus (HBV) related liver cirrhosis: case report

Synonyms for idiopathic types

O Sporadic adult onset ataxia of unknown aetiology (SAOA)
O Idiopathic late-onset cerebellar ataxia (ILOCA)
O Idiopathic cerebellar ataxia (IDCA)

Acronym

O SREAT: Steroid responsive encephalopathy associated with
autoimmune thyroiditis



Chorea

CHOREA: NEUROLOGICAL CAUSES

CHOREA: SYSTEMIC CAUSES

Genetic

Huntington’s disease (HD)

Huntington’s disease like 2 (HD like-2)
Dentatorubral-pallidolyusian atrophy (DRPLA)
Spinocerebellar ataxia (SCA): SCA2, SCA3, SCA7
Neuroacanthocytosis

Neuroferritinopathy

Ataxia telangiectasia

Benign hereditary chorea

Paroxysmal kinesigenic choreoathetosis

Ataxia with oculomotor apraxia (AOA)
Pantothenate kinase-associated neurodegeneration (PKAN)
Wilson’s disease

Niemann-Pick type C (NPC)

Dopa-responsive dystonia (DRD)

Mitochondrial disease

Oo0ooooooooooooao

Infective

O HIV

O Toxoplasmosis

O Tuberculous meningitis (TBM)
O Creutzfeldt Jakob disease (CJD)

Focal brain lesions

[0 Arteriovenous malformations (AVMs)

[0 Multiple sclerosis (MS)

O Space occupying lesions

O Stroke

O Cerebral hypoperfusion without infarction

O Sarcoidosis

[0 Giant tumefactive perivascular (Virchow-Robin) spaces
O Chronic subdural haematoma (SDH)

Other causes

O Senile chorea
O Psychogenic chorea

DOI: 10.1201/9781003221258-28

Genetic

O Lesch-Nyhan syndrome

O Glucose transporter type 1(GLUT 1) deficiency
O Beta ketothiolase deficiency

O Propionic aciduria

O Methylmalonic aciduria

O Type 1 glutaric aciduria

Autoimmune

O Sydenham’s chorea: group A streptococcal infection and
rheumatic fever

O PANDAS

O Systemic lupus (SLE)

O Sjogren’s syndrome

O Antiphospholipid antibody syndrome

O Behcet’s disease

O Vasculitis

O Hashimoto encephalopathy

Diabetic

O Diabetic striatopathy: chorea-hyperglycaemia-basal ganglia
(C-H-BG) syndrome

O Hyperosmolar non-ketotic coma (HONK)

O Non-ketotic hyperglycaemia

O Diabetic hypoglycaemia

Metabolic

Thyrotoxicosis (hyperthyroidism)
Hypoparathyroidism

Hyperparathyroidism

Hyper and hyponatraemia

Hyper and hypocalcemia

Hypomagnesemia

Heavy metal poisoning: especially manganese
Polycythaemia rubra vera

Carbon monoxide poisoning

Pregnancy (chorea gravidarum)

Oooooooooan

Drug-induced

O Oral contraceptives

O Anti-Parkinsonian drugs: Levodopa and Dopamine agonists
O Antiepileptic drugs (AEDs): Valproate and Carbamazepine
O Antipsychotic drugs: Neuroleptics and Lithium

[0 Memantine

O Steroids

O Opioid neurotoxicity: Hydromorphone

O Abuse drugs: Amphetamines and Cocaine

Other causes

O Renal cancer

O Small cell lung cancer

O Lymphoma: Hodgkin’s and non-Hodgkin’s

O Cardiopulmonary by-pass (post-pump chorea)

O CHAP syndrome: choreoathetosis, orofacial dyskinesia,
hypotonia, pseudobulbar palsy

79

AL Grawany


http://doi.org/10.1201/9781003221258-28

80 Movement disorders

CHOREA: MANAGEMENT

Investigations

Full blood count

Blood film

Serum caeruloplasmin/urine copper
Antinuclear antibody (ANA)

Anti dsDNA

Lupus anticoagulant
Anti-cardiolipin antibody
Anti-streptolysin O (ASO) titre
Anti-basal ganglia antibody (ABGA)
Thyroid function test (TFT)
Magnetic resonance imaging (MRI) brain
Cerebrospinal fluid (CSF) analysis

Oo0ooooooooon

Good-evidenced drug treatments

[0 Amantadine: Level B evidence
O Riluzole: Level B evidence
O Nabilone: Level C evidence

Neuroleptics

O Olanzapine
O Risperidone
O Quetiapine
O Sulpiride

O Haloperidol

Vesicular monoamine transporter 2 (VMAT2)

blockers

[0 Tetrabenazine

[0 Deutetrabenazine

[0 Valbenazine

O Deep brain stimulation (DBS)

Other drug treatments
O Donepezil

HUNTINGTON'S DISEASE (HD): CLINICAL

FEATURES

Psychiatric features

O Personality change

O Apathy

Anxiety and depression
Irritability and aggressiveness
Obsessive-compulsive behaviour
Dysphoria

Agitation

Disinhibition

Delusions

Psychosis

Oooooooono

Cognitive features

Executive dysfunction

Perseveration

Impulsivity and distractibility

Perceptual distortions

Lack of insight

Difficulty learning new information
Impaired recognition of negative emotions

ooooooag

Movement disorders

[0 Chorea: limb and facial

O Myoclonus

O Dystonia

O Rigidity and bradykinesia
O Spasticity

O Bruxism

O Head drop

[0 Balance difficulties and falls

Oculomotor disorders

O Increased saccade latency: delayed initiation of saccades

O Increased variability of saccade latency

O Distractibility: difficultly suppressing saccades to new but

irrelevant visual stimuli
O Difficulty in sustaining fixation
O Slow saccades: develop later

Other neurological features

Impaired theory of mind

Sleep disturbance

Dysphasia and dysphagia
Hypersexuality

Speech delay: this may be the first feature
Purely cognitive onset

Pain

Hung-up knee jerk (HUK])

Ooooooooao

Systemic features

O Constipation

[0 Tenesmus

O Incontinence

O Weight loss: related to CAG repeat length
O Dysfunctional platelets
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HUNTINGTON'S DISEASE (HD): DIFFERENTIAL
DIAGNOSIS

Huntington's disease-like 1 (HDL1)

O This is caused by a prion protein gene mutation

O It presents with personality change in early to
mid-childhood

O It may also manifest with chorea, myoclonus, and seizures

Huntington's disease-like 2 (HDL2)

This is caused by mutations in the JPH3 (junctophilin 3)
gene on chromosome 16

It is a CTG/CAG repeat expansion disease

The transmission is autosomal dominant

It occurs in South African Blacks

It presents with dementia, chorea, and oculomotor
abnormalities

It has a more severe phenotype than HD

There is more prominent dysarthria and dystonia than in
HD

Thalamic volumes are smaller than in HD

O OO0 oOoooo g

Huntington'’s disease-like 3 (HDL3)

O This is a recessive HD phenocopy
O It manifests with chorea, dystonia, and seizures

Huntington'’s disease-like 4 (HDL4, SCA17)

O This is caused by mutations in the TATA box binding
protein gene

Spinocerebellar ataxia (SCA)

O This is an HD phenotype that is most often seen with SCA
17/HDL 4
O Itisalso seen with SCA 1, 2, 3,7, 8, 12, and 14

Other neurodegenerative causes of chorea

Benign hereditary chorea (BHC)

Wilson’s disease

McLeod syndrome

Friedreich’s ataxia (FA): delayed onset phenotype
Ataxia telangiectasia (AT)

Ataxia with oculomotor apraxia (AO) 1 and 2
Kufor Rakeb

C9orf72 gene mutation

Ooooooooo

Other causes of (HD) phenotype

Dentatorubral-pallidolyusian atrophy (DRPLA)
Neuroferritinopathy

Pantothenate kinase associated neurodegeneration (PKAN)
Neuroacanthocytosis

Chorea acanthocytosis (VPS13A gene)

PRNP prion disease

RNF216 and FRRSI1L gene mutations

ADCY5-related dyskinesia: childhood-onset chorea,
dystonia and myoclonus

Xeroderma pigmentosum

O OOoOoooooo

HUNTINGTON'S DISEASE (HD): TREATMENT

Treatments of chorea: VMAT blockers

O Tetrabenazine
[0 Deutetrabenazine
[ Valbenazine

Treatment of chorea: Neuroleptics

O These are Risperidone and Olanzapine

O They are probably as effective as Tetrabenazine

O They are also indicated for psychosis, aggression, and
irritability

Treatment of chorea: other agents

O Amantadine

O Riluzole

O Nabilone

O Ethyl-EPA

O Minocycline

O Creatine

Treatments of depression

O Selective serotonin reuptake inhibitors (SSRIs)
O Mirtazapine
O Venlafaxine

Treatments of altered sleep-wake cycle
O Hypnotics

O Zoplicone

O Zolpidem

Mood stabilisers

O Valproate

O Carbamazepine

O Lamotrigine

Physical exercise: benefits

O It stablises motor function

O It improves cardiovascular function
Investigational treatments

O Selective histone deacylase (HDAC) inhibitors
O Rilmenidine

O CYP46A1: an enzyme in cholesterol degradation
O Statins: these reportedly delay motor progression
O Gene editing

Acronym

O VMAT: vesicular monoamine transporter
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PAROXYSMAL KINESIGENIC DYSKINESIA (PKD):
CLINICAL FEATURES

DENTATORUBRAL PALLIDOLYUSIAN ATROPHY
(DRPLA)

Triggers for attacks

O Sudden movement
O Startle

[0 Cannabis

[0 Menses

O Cold weather

O Humidity

O Hunger

Aura symptoms

O Sensory

O Osmophobia
O Dysarthria

O Tongue tingling

Dyskinesia features

O The episodes are unilateral, bilateral or alternating
O They last <1 minute

O There are frequent daily attacks

O The attacks are worse in the summer months

O There is no loss of consciousness or pain

O There is occasional associated migraine

O There is a refractory period after an attack

Associated movement disorders
O Dystonia

O Chorea

O Ballism

O Convulsions in infants

O Writer’s cramp

O Essential tremor (ET)

O Galloping tongue

Associated neurological disorders
O Hemiplegic migraine

O Epilepsy

Distinctive features of PRRT2 PKD

O Younger onset age
O Longer attack duration
O Complicated clinical features

Synonyms

O Episodic kinesigenic dyskinesia 1 (EKD1)
O DYTI10

Genetics

O This is caused by mutations in the atrophin 1 gene on
chromosome 12p13

O Itis a CAG repeat expansion disease

O The transmission is autosomal dominant

O The onset age is 34-60 years

Clinical features

O Ataxia: this may be the only feature

O Chorea

O Dementia

O Psychiatric features

O Huntington’s disease-like phenotype: this is seen in older-
onset cases

O Progressive myoclonic epilepsy (PME)

Magnetic resonance imaging (MRI)

O Atrophy: of the brainstem, superior cerebellar peduncle, and
cerebellum

O Abnormal signal: in the brainstem, cerebellum, and
thalamus

O Leukodystrophy: this occurs occasionally

O The eye of the tiger sign: this is occasionally present
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TIC DISORDERS: CAUSES

TOURETTE SYNDROME: CLINICAL FEATURES

Neurodegenerative diseases

O Parkinsonian disorders

O Huntington’s disease (HD)

O Neuroacanthocytosis

O Wilson’s disease

O Neurodegeneration with brain iron accumulation (NBAI)

Other neurological diseases

Multiple sclerosis (MS)

Torsion dystonia

Essential tremor

Restless legs syndrome (RLS)
Corpus callosum dysgenesis
Arnold Chiari malformation
Neurofibromatosis (NF)

Traumatic brain injury (TBI)
Stroke

Hypoxic-ischaemic encephalopathy
Haemorrhage from arteriovenous malformation (AVM)

Oooooooooooo

Drug-induced

Lamotrigine

Carbamazepine

Levodopa

Clozapine

Fluphenazine

Buspirone

Neuroleptics and neuroleptic withdrawal
Cocaine

Caffeine

Oooooooooo

Infections

O Encephalitis

O Creutzfeldt Jakob disease (CJD)
O Sydenham’s chorea

O Post-encephalitic

O Lyme neuroborreliosis

Developmental syndromes

O Autism

[0 Pervasive developmental disorder
O Asperger’s syndrome

O Savant syndrome

O Down’s syndrome

Other causes

Idiopathic

Tourette syndrome (TS)

Carbon monoxide (CO) poisoning
Antiphospholipid antibody syndrome
Klinefelter’s syndrome

Fragile X syndrome

Peripheral injuries

oooooog

DOI: 10.1201/9781003221258-29

Genetics

O Mutations of the ASH1L gene may confer susceptibility

Types

O Motor
O Vocal (phonic)
O Cognitive: repetitive thoughts

Onset age

O The mean onset age is 5 years

O The worst period is 8-12 years

O About 5% have adult onset tics: these start after the age of 50
years

Clinical features

The tics start cranially and progress caudally

Premonitory sensory urges are frequent

Subjects have a feeling of control over the tics (intentionality)
Subjects show enhanced habit formation

There is social disinhibition

The course is waxing and waning

The tics may be relieved by concentration and sleep
Relaxation and excitement may aggravate the tics

Oooooooono

Diagnostic criteria

O 2 or more motor tics

O 1 phonic tic occurring most days for more than a year
O Starting before age 18 years

O Not caused by any medical condition or substance abuse

Co-morbidities

O Attention deficit hyperactivity disorder (ADHD): this is
present in most cases

O Obsessive compulsive disorder (OCD)

O Autistic spectrum disorders

O Sleep disorders

O Anger control problems

O Pathological laughter

Features of adult Tourette syndrome

O Facial and trunkal tics are more frequent

O There may be a history of substance abuse

O Mood disorders are more frequent

O Phonic tics are less frequent

O Attention-deficit hyperactivity disorder is less frequent

Pathological features

O Reduced brain cortical thickness
O Positive oligoclonal bands (OCB) in 38% of patients: this
may indicate an immune basis
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TARDIVE DYSKINESIA: CLINICAL FEATURES

SEROTONIN SYNDROME: CAUSES

Defining features

of stopping the treatment
It requires > 3 months of drug use (usually 1-2 years)
O 1 month if >60 years age

treatment

Remission occurs in about 13-25% of cases: it is
spontaneous in 2%

The onset is insidious

There is progression followed by stabilisation

oo o o o O

Stereotypic movements

[0 Foot tapping

O Piano-playing finger and toe movements
O Hand rubbing

O Trunk rocking and swaying

Akathisia (inner restlessness): manifestations

O Rocking or pacing on a spot

O Crossing and uncrossing of legs

O Shifting weight from one foot to another
O Touching the face or the scalp

Other movement disorders

Orofacial dyskinesias
Myoclonus

Parkinsonism

Tremor

Dystonia

Chorea: trunkal or generalised
Tics: tardive tourettism
Tardive diaphragmatic tremor

oooooooag

Respiratory dyskinesia

Gasping

Stridor

Irregular breathing

Speech interruption

Paradoxical breathing

Dyspnoea on exertion

Respiratory noises: humming, moaning

oooooog

Other movements

O Neuroleptic malignant syndrome (NMS)
O Tardive pain

The disorder develops during treatment or within 6 months

The movements persist for 21 month after stopping the

Antidepressants

O Selective serotonin reuptake inhibitors (SSRIs)

O Serotonin norepinephrine reuptake inhibitors (SNRIs)

O Tricyclic antidepressants
O Trazodone

O Buspirone

O Lithium

Monoamine oxidase inhibitors (MAOQI)

O Phenelzine
O Moclobemide
O Clorgiline
O Isocarboxazid
O Selegiline

Anti-emetics and antihistamines

O Metoclopramide
O Ondansteron
O Chlorpheniramine

Abuse drugs

O Cocaine

O Ecstasy (MDMA)

O Lysergic acid diethylamine (LSD)
O Foxy methoxy

O Syrian rue

Opiates

O Tramadol
O Pethidine

Other drugs

O Triptans

O Amphetamines

Dextromethorphan

Ginseng

Levodopa

Ritonovir

Sibutramine

St John’s wort (hypericum perforatum)
Tryptophan

O Valproate

Oooooooo
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SEROTONIN SYNDROME: CLINICAL FEATURES

Onset features

[0 Rapid onset: this is within minutes
[0 Agitation
O Hypervigilance

Features of autonomic hyperactivity

O Tachycardia

[0 Hypertension

O Shivering

[0 Sweating

O Hyperthermia >38°C
O Mydriasis

Neuromuscular features

Tremor

Myoclonus

Rigidity

Easy startle

Head turning behaviour
Seizures

Hyperreflexia

Clonus

oooooooag

Hunter diagnostic criteria: core features

There is use of a serotonergic agent within the preceding 5
weeks

Other causes of the symptoms have been excluded

With any one of the following:

Myoclonus

Agitation

Diaphoresis

Tremor and hyperreflexia

Hypertonia

Temperature >38°C

oooooooo g

Alternative diagnostic criteria

O Radomski criteria
O Sternbach criteria

Severity

O Related to combination of medications
[0 Worse with monoamine oxidase inhibitors (MAQIs)
[0 SSRIs alone, even in overdose, do not cause severe features

RESTLESS LEGS SYNDROME (RLS): RISK
FACTORS AND CAUSES

Demographic risk factors

O Women

O Pregnancy

O North Europeans
O North Americans
O Obesity

Peripheral neurological causes

O Peripheral neuropathy (PN)

[0 Charcot-Marie-Tooth disease (CMT)
O Lumbosacral radiculopathy

O Myasthenia gravis (MG)

O Guillain-Barre syndrome (GBS)

O Post-polio syndrome (PPS)

Central neurological causes

O Migraine

O Parkinson’s disease (PD)
O Multiple sclerosis (MS)
O Myelopathy

O Vespers curse

O Ischaemic stroke

Systemic causes

Iron deficiency

Caffeine

Sedative/narcotic withdrawal
Hypothyroidism

Peripheral vascular disease (PVD)
Uraemia

Cardiovascular disease

Diabetes

Rheumatologic disorders
Depression

Poor mental health

High cholesterol

Inflammatory bowel disease (IBD)

Ooooooooooooao

Exacerbating drugs

Tricyclic antidepressants
Selective serotonin reuptake inhibitors (SSRIs)
Calcium channel blockers
Anticonvulsants
Neuroleptics

Lithium

Beta blockers
Antihistamines

O Withdrawal of sedatives

O Withdrawal of vasodilators
O Metoclopramide

O Interferon alpha

[0 Zonisamide

Ooooooooao
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RESTLESS LEGS SYNDROME (RLS): DRUG
TREATMENTS

NEUROLEPTIC MALIGNANT SYNDROME (NMS):
CAUSES AND RISK FACTORS

Level A evidenced drug treatment

O Pramipexole 0.125 mg daily; maximum 0.75 mg daily
O Gabapentin enacarbil 600-1200 mg daily

O Start with 300 mg if age is >65 years
O Rotigotine patch 1 mg daily; maximum is 3 mg daily
O Cabergoline: this has significant cardiac side effects

Level B evidenced drug treatment

O Ropinirole 0.25 mg daily; maximum 4 mg daily
O Pregabalin 75-450 mg daily
O Start with 75 mg if age is <65 years
O Start with 50 mg if age is >65 years
O Ferric carboxymaltose 500 mg given twice 5 days apart
[0 Pneumatic compression

Level C evidenced drug treatment

O Levodopa

O Oxycodone prolonged release 10-40 mg daily: start with
5-10 mg

O Near-infrared spectroscopy

O Transcranial magnetic stimulation (TMS)

O Vibrating pads: to improve subjective sleep

Optional drug treatments: Gabapentin

O Gabapentin 900-1200 mg daily
O Start with 300 mg if <65 years, and 100 mg if >65 years

Optional drug treatments: others

O Methadone 5-30 mg daily: start with 2.5 mg
O Vitamins C and E in haemodialysed patients
O Clonidine

O Carbamazepine

Guidelines for iron therapy

[0 Check baseline iron, ferritin, TIBC, and %TSAT
O Administer iron only if %TSAT is >45
O Give elemental oral iron 65 mg if ferritin is <75 pg/L
O Give intravenous (IV) iron if oral is inappropriate and
ferritin is <100 ug/L
O Renal function must be normal

Insufficient evidenced treatment

Clonazepam
Lisuride
Amantadine
Valerian

Zolpidem
Topiramate
Dihydroergocriptine
Tramadol

Oooooooono

Acronyms

O TSAT: transferrin saturation
O TIBC: total iron binding capacity

Causes

O Use or withdrawal of both classical and atypical neuroleptics
O Use of dopamine-depleting drugs
O Withdrawal of dopaminergic drugs

Neuroleptic-related risk factors

O Previous NMS

[0 Parenteral administration

O Higher doses

O Abrupt dose reduction

O Depot formulation

O Concomitant use of Lithium and SSRIs

Other risk factors

O Agitation

Dehydration

Restraint

Iron deficiency

Physical exertion

High environmental temperature
Hyponatraemia

High ambient temperature
Exhaustion

O Mental retardation

Ooooooooao

Acronym

O SSRIs: selective serotonin reuptake inhibitors
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NEUROLEPTIC MALIGNANT SYNDROME (NMS):

CLINICAL FEATURES

NEUROLEPTIC MALIGNANT SYNDROME (NMS):
MANAGEMENT

Onset features

O Symptoms start about 10-30 days after discontinuation of
neuroleptic drugs

O The interval is longer with depo preparations

O Symptoms progress over 2472 hours

Main neurological features
O Rigidity

O Trismus

O Opisthotonus

Autonomic features

Autonomic features
Hyperthermia
Altered consciousness
Dysautonomia
Tachycardia
Tachypnoea
Hypertension
Sweating

oooooooag

Other neurological features

Tremor

Dystonia

Chorea

Myoclonus

Seizures

Ataxia

Cerebellar degeneration: this is possibly due to the high
temperature

ooooooag

Differential diagnosis

O Serotonin syndrome

O Malignant hyperthermia (MH)

O Malignant catatonia

[0 Withdrawal of intrathecal Baclofen
O Effect of dopamine antagonists

O Dopaminergic withdrawal syndrome

Investigations

[ Raised creatinine kinase (CK)
O Leucocytosis

O Rhabdomyolysis

O Renal impairment

O Abnormal liver function

O Abnormal coagulation

Treatment of rigidity

O Anticholinergics in mild cases
[0 Lorazepam in moderate cases
[0 Dantrolene in severe cases

Treatment of excessive dopaminergic block

O Bromocriptine
O Amantadine
O Levodopa/Carbidopa

Non-drug treatments

O Electroconvulsive therapy (ECT)
O Cooling
O Correction of fluid and electrolyte deficits
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PAINFUL LEGS MOVING TOES (PLMT)

Causes

Idiopathic

Peripheral neuropathy (PN)
Radiculopathies, e.g. herpes zoster
Myelitis

Cauda equina lesions

Nerve root lesions

Neuroleptics

Chemotherapy

Wilson’s disease

Systemic diseases, e.g. HIV

Ooooooooooono

Types

O Central: complex electromyogram (EMG) pattern
O Peripheral (lumbar roots or tibial nerve): simple EMG
pattern

Clinical features

The movements are flexion-extension or
abduction-adduction

They usually involve the lower limbs

They are preceded by severe pain in one limb

O But they may be painless

Bilateral symptoms may arise from unilateral lesions
Involuntary movements occur in affected digits

The movements are absent in sleep

ooo oo o

Variants

O Painful limbs moving extremities (PLME)
O When the upper limbs are also affected
O Painful shoulder-moving deltoid syndrome

Drug treatments

O Gabapentin
O Pregabalin
O Benzodiazepines

Non-drug treatments

Nerve root sympathetic block

Epidural blocks

Sympathectomy

Sympathetic block

Neurectomy

Botulinum toxin

Transcutaneous electrical nerve stimulation (TENS)
Vibratory simulation

Epidural spinal cord stimulation

Oooooooooo
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Multiple sclerosis

MULTIPLE SCLEROSIS (MS):
NON-MODIFIABLE RISK FACTORS

MULTIPLE SCLEROSIS (MS): MODIFIABLE RISK
FACTORS

Genetic mutations

TYK2

CYP27B1

NLRP1

IL-7Ra: interleukin 7 receptor a chain
TNFAIP3

TNFRSF1A

STK11: serine therorine kinase 11
IL18: interleukin 18

Ooooooooao

Ethnicity

O Caucasians have a higher risk
O Blacks, Asians, and Hispanics have a lower risk

Age-related risk factors

O Migration to high MS incidence areas before adolescence
increases the risk
[0 Women with earlier age of menarche have a higher risk

Month of birth

O May is a high-risk birth month in the Northern hemisphere

O November is a high-risk birth month in the Southern
hemisphere

Chronic cerebrospinal venous insufficiency (CCVI)

[0 There is insufficient evidence for this as an MS risk factor
O Itis not present at the onset of MS

90

Dietary

O Low vitamin D: individual, maternal, and neonatal
O Low polyunsaturated fatty acids
O Low fish consumption

Cigarette smoking

O Smoking is a risk factor for developing MS

O Secondary smoke also increases the risk of paediatric MS

O Smoking may also hasten the progression of MS

O Smoking may act synergistically with Epstein Barr virus
(EBV) to increase the risk

Lifestyle

O Childhood obesity

O Stressful life events

O Traumatic head injury (TBI): especially concussion in
adolescence

O Gender identity disorders in males

Infections

O Epstein Barr virus (EBV)
O Fungi
O Enterobius vermicularis

Environmental

O Poor sun exposure

O Low lifetime UV-B sunlight exposure

O Higher latitudes: also associated with earlier onset age

O Organic solvents: probably linked to HLA-DRB1*15 allele

Other risk factors

O Low testosterone
O Endometriosis
O High leptin levels

Non-risk factors

[0 Vaccinations

DOI: 10.1201/9781003221258-31
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MULTIPLE SCLEROSIS (MS): CLASSIFICATION

Relapsing remitting MS (RRMS)

O There are repeated demyelinating attacks affecting different
areas lasting >24 hours

O RRMS is also diagnosed with one attack and MRI or CSF
features of dissemination in time and place

Primary progressive MS (PPMS)

O The disease is progressive from onset without relapses

Secondary progressive MS (SPMS)

O The disease is progressive after an initial phase of RRMS
O Cervical spine atrophy may be a marker of the onset of
SPMS

Benign (non-progressive) MS

This occurs in about 5% of cases
It is predicted by a low initial relapse frequency

10 years

The initial event usually completely resolves

Cognitive decline however progresses at the same rate as
non-benign MS

oo oOoog

Spinal onset MS

[ This occurs in 33% of cases
O Affected patients are usually older at onset
O There is a high risk of progression and disability

Pure spinal MS

O This manifests as relapsing short segment spinal myelitis
O There are no cranial lesions for up to 2 years

Myelocortical MS

O There is spinal cord and cerebral cortex demyelination
O There is no involvement of the cerebral white matter
Cortically dominant MS

O There are predominantly cortical lesions

[0 These are best detected with phase-sensitive inversion-
recovery MRI

O It is associated with cortical atrophy

O It predicts cognitive deficits

Oligoclonal band (OCB) negative MS

O This is associated with a more benign course

O It is associated with less markers of CSF inflammation: white

cells and IgG concentration
O 50% convert to OCB-positive MS

Marburg variant

O There is severe axonal and myelin damage in this variant
O It follows an aggressively fulminant course associated with
oedema and mass effect

The expanded disability status scale (EDSS) score is 3.0 for >

Other forms and variants of MS

O Progressive relapsing MS: there is progression from onset
with episodic relapses

O Silent progression MS: there is progressive brain atrophy
with no relapsing activity

O Single-attack (solitary) progressive MS

O Transitional MS: this is the stage between RRMS and SPMS

O Balo’s concentric sclerosis

O Tumefactive MS (TMS)
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MULTIPLE SCLEROSIS (MS): TYPICAL
NEUROLOGICAL FEATURES

MULTIPLE SCLEROSIS (MS): OTHER
NEUROLOGICAL FEATURES

Cerebellar and brainstem features

Ataxia
Tremor
Dysphagia
Dysarthria
Vertigo
Dizziness
Diplopia

Oooooooo

Trigeminal neuralgia

O Trigeminal neuralgia may be 15 times more frequent in MS
than in the general population

O Itis usually due to brainstem lesions

O It may be caused by supratentorial lesions

[0 It is more intractable than in people without MS

Autonomic features

O Constipation

O Incontinence

O Erectile dysfunction: with reduced libido and premature
ejaculation

O Bladder dysfunction

Cognitive features

O These usually manifest as impaired memory and executive
dysfunction

O They may occur pre-clinically

O They may present as isolated cognitive relapses

O These are not associated with mood impairment or fatigue

O There may be associated pseudobulbar affect (PBA):
pathological laughter and crying

Psychiatric features

[0 Ancxiety
[0 Depression
O Psychosis

Pyramidal features

[0 Transverse myelitis

O Lhermitte’s phenomenon

O Tonic spasms

[0 Spasticity

O Positive McArdle’s sign: neck flexion induces rapid reversible
weakness

Ophthalmic features

Optic neuritis

Nystagmus

Internuclear ophthalmoplegia (INO)

Uhthoff’s phenomenon: heat or exercise induced visual
impairment

Pulfrich effect: moving objects appear to follow a curved
course

O Oooo

Fatigue: types

O Mental or physical
O Subjective or objective
O Primary or secondary

Cranial nerve dysfunction

O Olfactory dysfunction
O Taste dysfunction
O Hyperacusis

Movement disorders

O Restless legs syndrome (RLS): this is possibly related to
cervical cord damage
O Paroxysmal kinesigenic dyskinesia (PKD)

Sleep-related disorders

O Insomnia

O Sleep-related breathing disorders (SRBD)
O Periodic limb movement disorders (PLMD)
O Secondary narcolepsy

O REM sleep behaviour disorder (RBD)

O Propriospinal myoclonus

Headache disorders

O MS-related headache may present as status migrainosus
O High cervical cord lesions may manifest as occipital neuralgia

Neuromuscular features

O Focal amyotrophy: this results from cervical cord lesions
involving the anterior horn cells
O It may also result from the involvement of the intraspinal
nerve roots
O Acute radicular symptoms
O Peripheral nerve involvement: this is seen on magnetic
resonance neurography

Other MS neurological presentations

O Foreign accent syndrome (FAS)
O Word finding difficulty

O Pain

[0 Heat sensitivity

O Sensory disturbance

O Paroxysmal attacks

O Impulsivity

O Seizures

Prodromal MS symptoms

Pain

Headache

Gastrointestinal impairment
Urinary symptoms
Anorectal symptoms
Anxiety and depression
Insomnia

Fatigue

Cognitive impairment
Frequent health care use

Oooooooooon

Disorders reported to be associated with MS

O Charcot-Marie-Tooth disease X (CMTX)
O Neurofibromatosis type 1 (NF1)
O Horner’s syndrome
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MULTIPLE SCLEROSIS (MS): SYSTEMIC FEATURES

Respiratory dysfunction

O Excessive daytime sleepiness (EDS)

O Respiratory impairment: this is frequent in wheelchair-
bound patients

O Neurogenic pulmonary oedema (NPE): this includes flash
pulmonary oedema

Cardiac dysfunction

O Takotsubo cardiomyopathy: this is due to demyelination in
the medulla
O It presents with acute heart failure

O Neurogenic stunned myocardium (NSM)

O Myocardial infarction

Episodic hypothermia

O This occurs especially in advanced secondary progressive MS
(SPMS)

O It is usually associated with impaired consciousness

O There are no associated hypothalamic disorders

Systemic lupus erythematosus (SLE)

O Familial clusters of SLE with MS have been reported
O Association of SLE with MS is however generally rare

Hormonal disorders

O Panhypopituitarism
O Male infertility

Gastrointestinal disorders

O Inflammatory bowel disease (IBD)
O Low vitamin K2 levels

Possible cancer risk

[ The evidence for an increased cancer risk with MS is
conflicting

[0 Some reports suggest a reduced or an absent risk of cancer

O Others report a small risk of melanoma, breast, brain, and
urinary system cancer

Systemic MS associations

O Gender identity disorders
O Low intraocular pressure
O Osteoporosis

MULTIPLE SCLEROSIS (MS): DIFFERENTIAL
DIAGNOSIS

Inflammatory

O Neuromyelitis optica (NMO)

Acute disseminated encephalomyelitis (ADEM)

Behcet’s disease

Progressive multifocal leukoencephalopathy (PML)
Neurosarcoidosis: this has higher CSF protein, white cell
count, and serum ACE than in MS

Central nervous system (CNS) vasculitis
Leukoencephalopathy

Schilder’s disease

Ooo0o 0OoOooo0o

Autoimmune

O Systemic lupus erythematosus (SLE)

O Antiphospholipid antibody syndrome (APS)
O Sjogren’s syndrome

O Polyarteritis nodosa (PAN)

O Stiff person syndrome (SPS)

Infective

O Lyme neuroborreliosis

O Brucellosis

O Meningovascular syphilis

O HTLV associated myelopathy (HAM)

Myelopathic

O Hereditary spastic paraparesis (HSP)
O Cervical cord compression
O Subacute combined degeneration (SCD)

Ischaemic and vascular

O Small vessel disease

O Leukoaraiosis

O Binswanger’s disease

[0 Cavernoma

[0 Brainstem arteriovenous malformations (AVMs)
O Dural arteriovenous fistula (dAVF)

Neoplastic

O Pontine glioma
O Lymphoma
O Intravascular lymphoma

Miscellaneous differentials

Atopic myelitis

Motor neurone disease (MND)
Susac’s syndrome

Coarctation of the aorta
Thalassaemia

CADASIL

Platybasia/basilar invagination
Virchow Robin spaces

O TPP2 gene mutation

Oooooooono

Acronym

O CADASIL: cerebral autosomal dominant arteriopathy with
subcortical infarcts and leukoencephalopathy
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CLINICALLY ISOLATED SYNDROMES (CIS):
PREDICTORS OF CONVERSION TO MS

RADIOLOGICALLY ISOLATED SYNDROME (RIS):
PREDICTORS OF CONVERSION TO MS

Clinical predictors

Non-white ethnicity

Female gender

Younger age

Smoking at the time of CIS

Fatigue at the time of CIS

Cognitive impairment

Severity of disability at onset

Non-treatment with disease modifying drugs (DMDs)
Non-optic neuritis presentation

Oooooooooono

Radiological predictors

O Abnormal magnetic resonance imaging (MRI) scan
O Multiple lesions on MRI scan
O 210 lesions are highly predictive
[0 Progressive ventricular enlargement
O Infratentorial lesions: especially brainstem
O Grey matter brain atrophy

Cerebrospinal (CSF) potential predictors

O Soluble CD27

O Oligoclonal bands (OCBs)

O Neurofilament light chain (NFL)
O Chitinase 3 like 1 (CHI3L1)

O Immunoglobulin M (IgM)

Serum predictors

O High IgG3 level
O Neurofilaments (NfL)

Predictors of conversion of spinal cord CIS to MS

O Inflammatory cerebrospinal fluid (CSF)
O 3 or more periventricular lesions
[0 Age <40 years

Predictors of conversion of optic neuritis (ON) to
MS

O Spinal lesions

O Infratentorial lesions

O Enhancing lesions

O Pericalcarine cortical atrophy

CIS conversion rate to MS

O Risk of conversion with normal MRI is 11% after 10 years
O Risk of conversion with abnormal MRI is 83%

O 20% convert to relapsing remitting (RRMS)

O 24% convert to secondary progressive (SPMS)

O 39% convert to benign MS

Clinical

O Younger age
O Pregnancy
O Abnormal visual evoked potentials (VEPs)

Radiological

O Cervical cord lesions

O Infratentorial lesions

O Cortical lesions: especially frontotemporal
O Lesion load: >9 T2 MRI lesions

O Contrast enhancing lesions

Cerebrospinal fluid (CSF)

O Positive CSF oligoclonal bands (OCBs)
O Positive CSF neurofilament light chain (NFL)

Predictors of progression to primary progressive
MS (PPMS)

O Males
O Older age
O Spinal cord lesions

RIS conversion and progression rate to MS

O 30-50% convert to clinical syndrome over 5-10 years
respectively

O 66% develop radiological progression over 5 years

O 84% of cervical RIS lesions progress to CIS or PPMS over a
median of 1.6 years

O 5% of asymptomatic multiple sclerosis (MS) relatives have
incidental RIS
O About 50% were scanned for headaches

Acronyms

O CIS: clinically isolated syndrome
O PPMS: primary progressive multiple sclerosis
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MULTIPLE SCLEROSIS (MS): SYMPTOMATIC
TREATMENTS

DISEASE MODIFYING TREATMENTS (DMTS):
TYPES

Fatigue: drug treatments

[0 Amantadine
O Modafinil
O Methylphenidate

O A recent systematic review however suggested that these are

all no better than placebo

Fatigue: non-drug treatments

O Mindfulness-based training
O Cognitive behaviour therapy (CBT)
O Flavinoid-rich cocoa

Urinary symptoms

Oxybutynin

Tolterodine

Self-catheterisation

Suprapubic bladder neck vibration
Urinary diversion

Intravesical capsaicin

Intermittent vasopressin
Botulinum toxin

oooooooag

Spasticity

Baclofen

Gabapentin
Tizanidine
Dantrolene

Diazepam

Botulinum toxin
Intrathecal (IT) Baclofen
Cannabinoid (Sativex)
Nabiximols as add-on
Intrathecal phenol
Surgical tenotomy

Oooooooooooao

Tremors

O Mechanical damping, e.g. with weights

O Isoniazid (INH)

O Clonazepam

[0 Betablockers

O Stereotactic radiosurgery: gamma knife thalamotomy
O Deep brain stimulation (DBS)

Tonic spasms

O Carbamazepine
O Phenytoin
Emotional lability
O Amitriptyline

O Citalopram
Oscillopsia

[0 Gabapentin
[0 Memantine

Interferons

O Interferon 3 1a
O Interferon 3 1b
O Pegylated interferon (PEG interferon) B-1a

Monoclonal antibodies

[0 Natalizumab

O Alemtuzumab

O Daclizumab (now withdrawn)
O Ocrelizumab

Oral agents

O Dimethyl fumarate
O Teriflunomide
O Fingolimod

Other agents

O Glatiramer acetate
[0 Mitoxantrone

O Cladribine

O Cyclophosphamide

Conventional first line DMTs for MS

O Interferons

O Pegylated interferon beta la
O Glatiramer acetate

O Teriflunomide

O Dimethyl fumarate

First line DMTs for aggressive disease

O Natalizumab
O Fingolimod
O Alemtuzumab

Second line DMTs for aggressive disease

O Cladribine

O Rituximab

O Cyclophosphamide

O Autologous stem cell transplant (ASCT)

Newer DMTs

O Siponimod

O Ozanimod

O Ofatumumab

O Diroximel fumarate
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Neuromyelitis optica (NMO)

NEUROMYELITIS OPTICA (NMO): CENTRAL
NEUROLOGICAL FEATURES

Demographic features

O The mean onset age is 30 years
O Itis 20 years in multiple sclerosis (MS)
O It predominantly affects females in the fertile ages
O Females are more likely than men to be antibody positive
O The course is relapsing in 80% of cases and
monophasic in 20%
O One case has been reported following Zika virus infection

Cranial nerve features

O Visual impairment: from optic neuritis (ON)
O Foveal thinning without optic neuritis

O Olfactory dysfunction

O Lower cranial nerve dysfunction

Cerebral features

[0 Depression

[0 Cognitive impairment

O Rapidly progressive leukoencephalopathy: case report

[0 Fatigue

O Short acting neuralgiform headache attacks with cranial
autonomic symptoms (SUNA)

Brainstem features

O Intractable hiccup and nausea (IHN): with medullary
extension or relapse

O Respiratory failure

O Paroxysmal sneezing

O Eye movement disorders: especially abnormal saccades

O Pathological yawning

Spinal cord features

O Gait difficulty

[0 Paroxysmal tonic spasms of the limbs and trunk: these occur
more frequently than in MS

O Prominent radicular and dysaesthetic symptoms

[ Pruritus

O Occipital neuralgia: with high spinal cord lesions

Spinal movement disorders (SMDs)

O Tonic spasms

O Focal dystonia

O Spinal myoclonus
O Spontaneous clonus
O Tremors

NMO relapses

O These may occur in clusters

O They are associated with new or enhancing radiological
lesion: unlike in pseudo-relapse

O Visual loss predicts a true relapse from pseudo-relapse

96

Late onset NMO

O This is defined as onset after the age of 50 years: it may
present as late as >75 years

O It presents less frequently with cervical cord and optic nerve
presentations

O Itis associated with fewer lesions around the fourth ventricle

O There are more hemispheric lesions with more motor and
sensory disability

O It is associated with higher serum C3 and C4 levels

DOI: 10.1201/9781003221258-32
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NEUROMYELITIS OPTICA (NMO): SYSTEMIC
FEATURES

NEUROMYELITIS OPTICA (NMO): CLINICAL
DIFFERENTIALS AND PROGNOSIS

Endocrine

Morbid obesity
Hyperinsulinaemia
Hyperandrogenism
Amenorrhoea
Galactorrhoea
Hyponatraemia
Panhypopituitarism

Oooooooo

Paraneoplastic

O Paraneoplastic NMO usually occurs in older people and in
males

It is less likely in patients with anti-AQP4 antibodies

It is more likely to present with nausea and vomiting

The typical primary cancers are lung, breast, and
oesophageal

ooagd

NMO and pregnancy

O There is a high risk of NMO relapse in pregnancy and
post-partum

O There is an increased risk of premature births

[0 Pregnancy is associated with a poor prognosis

Autoimmune associations

O Systemic lupus erythematosus (SLE)

O Systemic sclerosis (SS)

O Myasthenia gravis (MG)

O Autoimmune thyroid dysfunction: low T3 levels and positive
anti-thyroid antibodies

Other systemic NMO associations

O Clostridium perfringens infection
O Low vitamin D level

O Nivolumab treatment

O Coeliac disease

Inflammatory

O Multiple sclerosis (MS)

O Free light chain kappa (FLC-k) may differentiate MS
from NMO

Anti MOG antibody syndrome

O C4 complement levels are higher than in
Aquaporin 4 NMO

Acute disseminated encephalomyelitis (ADEM)

Idiopathic acute transverse myelitis

Idiopathic optic neuritis

Neuro Behcet’s disease

Sarcoidosis

Sjogren’s syndrome

Systemic lupus erythematosus (SLE)

Viral

O Human T-lymphotrophic virus 1 (HTLV-1)
O Herpes simplex

O Epstein-Barr virus (EBV)

O Cytomegalovirus

O Dengue virus

O

Ooooooono

Other infections

O Syphilis

O Lyme neuroborreliosis

O Tuberculosis

O Mycoplasma pneumoniae
O Streptococcus pneumoniae
O Cladophialophora bantiana

Other clinical differentials

O Leber hereditary optic neuropathy (LHON)

O Central nervous system (CNS) lymphoma

O Spinal dural arteriovenous fistula (SDAVF)

O Hypertrophic olivary degeneration: disrupted Mollarets
triangle (dentato-rubro-olivary circuit)
O This may mimic an NMO relapse

Poor prognostic features

O African ancestry

O Younger onset age

O Older age

O Women >40 years
O They are less treatment-responsive and they achieve less

complete remission

O Aquaporin4 (AQP4) antibody: this carries a higher risk of
relapses
O AQP4 status however does not affect treatment response
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NEUROMYELITIS OPTICA (NMO):
DIFFERENTIALS OF LETM

NEUROMYELITIS OPTICA (NMO): LONG-TERM
IMMUNOSUPPRESSION TREATMENT

Muscle sclerosis (MS)

O LETM may result from coalescence of smaller MS lesions
O There is more grey matter atrophy in MS than in NMO
O Plasma complement biomarker levels are higher in NMO

Other inflammatory differentials

O Acute disseminated encephalomyelitis (ADEM)
O Putamen lesions occur more often than in NMO
O Neuromyelitis optica (NMO)
O This shows dorsal subpial enhancement
O Neurosarcoidosis
O This shows ring enhancement and the trident sign
O Systemic lupus erythematosus (SLE)
O Sjogren’s syndrome
O Anti-MOG antibody syndrome
O Chronic lymphocytic inflammation with pontine
perivascular enhancement responsive to steroids
(CLIPPERS)
O Behget’s disease
O Anti GFAP meningoencephalomyelitis

Infections

[ Tuberculosis (TB)

O Spirochetes: Syphilis, Lyme neuroborreliosis
O Retroviruses: HIV, HTLV-1

O Other viruses: Herpesvirus, Dengue fever

O Campylobacter jejuni

[0 Parasites: Schistosomiasis, Toxocara myelitis
[0 Creutzfeldt Jakob disease (CJD)

Neoplastic

O Astrocytoma

O Ependymoma
O B-cell lymphoma
O Paraneoplastic

Metabolic

O Vitamin B12 deficiency: subacute combined degeneration
(SCD)

O Copper deficiency

O Biotidinase deficiency

O Nitric oxide (NO) myelopathy: causing subacute combined
degeneration

O Mitochondrial encephalopathy, lactic acidosis and stroke-
like episodes (MELAS)

[ Cerebrotendinous xanthomatosis (CTX)

Other radiological differentials

O Spinal cord infarction

O Spinal cord arteriovenous malformation (AVM)
[ Dural arteriovenous fistula (dAVF)

O Fibrocartilaginous embolism

O Spinal cord contusion

O Common variable immunodeficiency

0 Erdheim Chester disease (ECD)

Acronym

O LETM: longitudinally extensive transverse myelitis

Indications

O Antibody positive

O Optic neuritis (ON) with LETM

O Severe relapsing ON or LETM

O Absence of MS features on MRI brain
O No alternative diagnoses

Rituximab: use

O Rituximab has the best evidence for effectiveness in NMO
O Itis better than Azathioprine

O The risk of long-term adverse events is very low

O Itis given on Day 1 and 14: then repeated 6-monthly

O FCGR3A polymorphism predicts relapses

Rituximab: side effects

O Infection

O Leukopenia

O Posterior reversible encephalopathy syndrome (PRES)
O Interstitial lung disease

O Secondary hypogammaglobulinaemia

Azathioprine

O Azathioprine is given with oral steroids
O It may be the first choice in low income situations

Alternative agents

Mycophenolate: it may be better tolerated than Azathioprine
Mitoxantrone

Methotrexate

Cyclophosphamide

Intravenous immunoglobulins (IVIg)

Satralizumab: this is an IL-6 receptor monoclonal recycling
antibody

Inebilizumab: this is anti-CD19 B cell-depleting antibody

O OoOooooo

Emerging agents

O Eculizumab

O Tocilizumab

O Aquaporumab

O Ruxolitinib

O Bortezomib

O Tacrolimus

O Ofatumumab: for refractory paediatric cases

O Haematopoietic stem cell transplantation (HSCT)
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ANTI-MOG ANTIBODY DISORDERS:
PHENOTYPES

Acute disseminated encephalomyelitis (ADEM)

O This is associated with large bilateral lesions

O Itis more likely to manifest with longitudinally extensive
transverse myelitis (LETM)

[ It has a better outcome than ADEM without anti MOG
antibodies

Optic neuritis (ON)

About 80% of anti-MOG antibody disorders have ON
It is frequently bilateral and recurrent

There is prominent optic disc swelling

There are fewer periventricular lesions than in multiple
sclerosis (MS)

There are no ovoid or perpendicular lesions

It is frequently relapsing remitting

It is often steroid responsive and dependent

Oooo oOoooo

Neuromyelitis optica spectrum disorders (NMOSD)

O Anti-MOG antibody is present in a third of aquaporin 4
antibody-negative NMO

disorders

It is more frequent in males

It presents with coincident optic neuritis and transverse
myelitis

It more frequently follows a benign monophasic than a
relapsing course

O
O
O
O

Multiple sclerosis (MS)

O Anti-MOG MS is usually associated with brainstem and
spinal cord lesions
O It follows a severe course with frequent relapses

Multiphasic disseminated encephalomyelitis
(MDEM)

O This usually occurs in children
O It may also present in adults

Leukodystrophy-like phenotype

O This manifests with large confluent symmetrical lesions
O It only occurs in children under the age of 7 years
O It has a poor response to immunosuppression

Other anti-MOG antibody disorder phenotypes

O Isolated transverse myelitis (TM)
O This may show patchy gadolinium enhancement
O Cerebral cortical encephalitis: unilateral or bilateral

O Combined central and demyelinating syndrome (CCPD)
O This is usually spinal cord and optic nerve involvement

O Acute flaccid myelitis
O Brainstem encephalitis mimicking CLIPPERS

DOI: 10.1201/9781003221258-33

NMOSD may be the most frequent phenotype of anti-MOG

O This is associated with punctate and curvilinear
enhancement
O Synchronised steroid-responsive epilepsy with relapsing
optic neuritis (SERON)
O Paroxysms of seizures and relapsing optic neuritis

Acronym

O CLIPPERS: chronic lymphocytic inflammation with pontine
perivascular enhancement responsive to steroids
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NEUROSARCOIDOSIS: CRANIAL FEATURES

Demographic features

O Neurosarcoidosis occurs in about 5-10% of sarcoidosis
O Itisisolated in 1% of cases

O The mean onset age is 33-41 years

O It is commoner in Blacks

O It is more frequent in females

Ophthalmological features

Optic neuritis (ON): this is subacute or slowly progressive
O It is painful in only a third of cases

Optic atrophy

Rapid papilloedema: especially in young women

Upveitis

Ocular pain

Diplopia

Horner’s syndrome

Adie’s pupil

Argyll Robertson pupils

oooooooogo d

Cranial nerve features

O Facial nerve palsy
O This may present as Heerfordt’s syndrome with uveitis,
parotitis, and fever
O Anosmia: this may be the initial presentation of
neurosarcoidosis
O Vocal cord palsy
O Other cranial neuropathies

Cerebral features

Hemiparesis

Hemianopia

Seizures: often steroid resistant

Movement disorders

Mass lesions: especially in the hypothalamus and pituitary

Hydrocephalus

O This may be the presenting feature of sarcoidosis and
neurosarcoidosis

Ataxia

Somnolence and confusion

Depression

Headache

oooooag
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NEUROSARCOIDOSIS ASSOCIATED
MYELOPATHY

Clinical features

This is a chronically evolving myelopathy

It may be the only feature of neurosarcoidosis

It may present with a ‘corset-like’ lower chest pressure

sensation

It may present at the site of compressive cervical myelopathy

It may mimic non-inflammatory myelopathy

O Positron emission tomography (PET) scan may help
differentiate

O It is often steroid-resistant

oo 0Oo0o

Magnetic resonance imaging (MRI): patterns

O Longitudinally extensive transverse myelitis (LETM)
O This has a propensity for the dorsal surface of the
spinal cord
O Itis most often cervical followed by thoracic
O Short tumefactive myelitis
O Spinal meningitis/meningoradiculitis
O Anterior myelitis associated with areas of disc degeneration

Magnetic resonance imaging (MRI): other features

O Spinal cord atrophy

O Arachnoiditis

[0 Intra/extradural lesions

O Cauda equina syndrome (CES)
O Lumbosacral plexopathy

O Bony involvement

Magnetic resonance imaging (MRI): enhancement
patterns

O Dorsal subpial enhancement

O Meningeal/radicular enhancement

O Ventral subpial enhancement

O Enhancement at sites of coexisting structural abnormalities,
e.g. spondylosis

O Intramedullary (central canal): with a positive trident sign

Cerebrospinal fluid (CSF) features

O Raised protein
O Raised white cell count (pleocytosis)
O Low glucose
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NEUROSARCOIDOSIS: MRI FEATURES

NEUROSARCOIDOSIS: TREATMENT

Typical brain MRI features

O Hydrocephalus

O Non-specific white matter lesions

O Mass lesions (granulomas)

O Meningeal enhancement

O Cerebral atrophy

O Cerebellar high signal changes

O Optic nerve enhancement

O Granulomatous angiitis

O Cockscrew medullary veins: dilated veins
[ Cranial base lesions

Spinal MRI features

Longitudinally extensive transverse myelitis (LETM)

Short tumefactive myelitis

Spinal meningitis/meningoradiculitis

Anterior myelitis associated with areas of disc degeneration
Trident sign: this is due to associated central canal
involvement

O This helps to exclude neuromyelitis optica (NMO)

O Contrast enhancement: this is characteristically dorsal
subpial

O Ventral subpial enhancement shows as the Braid-like sign

ooooagd

Venous sinus features

O This shows as venous sinus obstruction

O Itis possibly secondary to meningeal disease

O There may be associated features of raised intracranial
pressure (ICP)

Ischaemic lesions

O These usually appear as small infarcts

O They are secondary to vasculitis or embolism

O They present clinically as stroke or transient ischaemic
attacks (TIAs)

Haemorrhagic lesions

O These are usually parenchymal and small-sized
O They are probably secondary to vasculitis

Other lesions

O Enhancing cavernous sinus masses
O Moyamoya-like vasculopathy
O Skull base lesions

Steroids alone

O Oral Prednisolone
O Intravenous Methlyprednisolone

Steroids with other immunosuppression

O Azathioprine

O Methotrexate

O Mycophenolate: this is less effective than Methotrexate
O Ciclosporin

O Cyclophosphamide

Immunomodulators in refractory cases

O Infliximab

O Hydroxychloroquine
O Pentoxifylline

O Thalidomide

O Adalimumab

O Etanercept

Other treatments

O Cranial irradiation: low dose whole brain radiation
O Neurosurgery: for hydrocephalus and sarcoid
pseudotumours
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PROGRESSIVE MULTIFOCAL
LEUKOENCEPHALOPATHY (PML): RISK FACTORS

JC virus infection

O JC (John Cunningham) virus is responsible for PML
O It belongs to the BK viruses
O It infects oligodendrocytes
O JC virus DNA is also found in urine and lymphocytes
O 80-90% of adults are JC virus antibody positive
O It may jointly co-infect with herpes viruses
O Varicella zoster (VZV) and Epstein Barr virus (EBV)
O JC virus also causes encephalitis and meningitis

Immunosuppressive disorders

AIDS

Cancer

Autoimmune diseases
Immunosuppressive treatment
Lymphoproliferative diseases
Myeloproliferative diseases
Sarcoidosis

Tuberculosis (TB)

Whipple’s disease
Transplantation

Coeliac disease

Oooooooooooag

Natalizumab: high risk features for PML

[0 Duration of treatment >25 months
O Prior immunosuppression

O Positive JC virus antibody

O Anti JC virus antibody index >1.5

Other drugs

O Rituximab

O Fingolimod

O Alemtuzumab

O Mycophenolate mofetil
[0 Fumarate

PROGRESSIVE MULTIFOCAL
LEUKOENCEPHALOPATHY (PML): CLINICAL
FEATURES

Demographic features

O PML develops after a mean interval of about 2 years after
Natalizumab treatment

O It evolves over weeks

O The mortality is 29%

O The one-year survival is 38-62%

Neurological features

O Cognitive impairment

O Language dysfunction

O Visual impairment

O Personality change

O Ataxia

O Seizures

O Fever

O Immune reconstitution inflammatory response (IRIS)
O There is no optic nerve or spinal cord involvement

Poor prognostic features

O Older age

O Late diagnosis

O Generalised disease on MRI

O Lack of enhancing lesions at diagnosis
O Presence of disability before diagnosis

Factors that do not affect prognosis

O Gender

O Disease duration

O Prior immunosuppression

O Cerebrospinal fluid (CSF) JC viral load

Causes of death

O Immune reconstitution inflammatory syndrome (IRIS)
[0 Aspiration pneumonia

O Hypoventilation syndrome/respiratory failure

[0 Status seizures
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PROGRESSIVE MULTIFOCAL
LEUKOENCEPHALOPATHY (PML):
INVESTIGATIONS

PROGRESSIVE MULTIFOCAL
LEUKOENCEPHALOPATHY (PML):
MANAGEMENT

Magnetic resonance imaging (MRI)

This shows multifocal, asymmetric, and subcortical white
matter lesions

They are hypointense on T1 sequences

They show as high signal on T2 and FLAIR sequences
They are relatively non-enhancing

A punctate pattern of lesions is sensitive for

Natalizumab PML

There is a thin and linear gyriform hypointense rim in
paralesional U-fibers

O This is seen on susceptibility weighted imaging

Cerebrospinal fluid (CSF)

O JC virus polymerase chain reaction (PCR)
O This may be negative with small PML lesions
O JC virus DNA level: this is low in 50% of cases
O Low copy numbers may not indicate PML

O Ooooo 0O

Diagnostic criteria for PML

0 Magnetic resonance imaging (MRI) which is consistent with
PML

O Positive JC virus DNA in the cerebrospinal fluid (CSF)

O PML demonstrated on histopathology

O JC virus identified on electron microscopy,
immunohistochemistry, or PCR

Differential diagnosis from PML-IRIS on MRI

[0 PML-IRIS enhances on contrast MRI: unlike PML
O Patchy or punctate enhancement is the earliest sign of
PML-IRIS

Acronyms

O PCR: Polymerase chain reaction
O PML-IRIS: PML immune reconstitution inflammatory
syndrome

Pre-Natalizumab assessments: JC virus antibody

O Serum anti JC virus antibody is checked within
6 months before starting treatment
O Consider alternative treatments to Natalizumab if
JC virus is positive
O Alternative treatments can be instituted at the outset or
during the first 12 months of Natalizumab
O This is because PML is unlikely to develop within
12 months of treatment

Pre-Natalizumab assessments: others

O Magnetic resonance imaging (MRI): this is done within 3
months of starting treatment
O Urine JC virus DNA polymerase chain reaction (PCR)

PML monitoring on Natalizumab therapy

O Anti-JC virus antibody
O Six-monthly in seronegative cases or if the antibody
index is <1.5
O There is no need to routinely re-check it within the first
year of treatment
0 Magnetic resonance imaging (MRI)
O This is done 6-12 monthly depending on risk
stratification and treatment duration

Treatment guidelines in suspected PML

O Stop Natalizumab treatment
O Check magnetic resonance imaging (MRI)
O Check cerebrospinal fluid (CSF)
[0 Monitor for IRIS with contrast MRI 12-14 weeks after
stopping Natalizumab
O IRIS occurs in almost all cases after stopping treatment
O Treat PML

Treatment of PML

O Plasma exchange (PE) or immune-absorption to remove
Natalizumab

O Antiviral agents: Mirtazapine or Mefloquine

O Intravenous steroids to prevent IRIS
O Especially with brainstem or large hemispheric lesions

O Maraviroc: this may be effective in Natalizumab-induced
PML-IRIS

Re-starting treatment in suspected PML

O This is indicated if the patient is well and there is no PML
after 2 years

O Patient should be re-consented at a higher risk

O Monitoring is with annual MRI scans

Investigational treatments: immune checkpoint
inhibitors

O Pembrolizumab
O Nivolumab

Acronym

O IRIS: immune reconstitution inflammatory syndrome

AL Grawany



Autoimmune encephalitis

ANTI-LGI1 VGKC AUTOIMMUNE ENCEPHALITIS:
CLINICAL FEATURES

ANTI-LG1 VGKC AUTOIMMUNE ENCEPHALITIS:
FACIOBRACHIAL DYSTONIC SEIZURES

Epidemiology

O Anti-LG1 accounts for most cases of anti-VGKC encephalitis

O It may co-exist with anti-CASPR2 antibodies (double
positive)

O Seropositivity may be delayed

O The onset age is about 65 years

O Males are affected more frequently by a ratio of 2:1

Possible associated HLA haplotypes

[0 DRB1*07:01-DQB1*02:02
[0 B*44:03

O C*07:06

O DR7

[0 DRB4

Clinical triad

O Memory loss
O Confusion
[0 Seizures

Psychiatric features

[0 Anxiety
O Depression
[0 Agitation

Cognitive features

O Amnesia: this is due to damage to the hippocampus
O Encephalitis

Other features

Seizures

Neuromyotonia

Morvan’s syndrome

Hemianaesthesia: this may be a frequent initial symptom
Hypothermic attacks

Neuropathic pain

Hyponatraemia

Demyelinating polyneuropathy: case report

Tumours: these are uncommon unlike in anti-CASPR2
encephalitis

Sleep disturbance

Sudden cardiac death: this is due to seizure-related cardiac
ischaemia

Rapidly progressive global cerebral atrophy

0 00O OoOoooooooo

Outcome

O Amnesia and spatial disorientation often persist
O 35% of cases relapse: some relapses are delayed by >8 years
O New onset psychosis has been reported after recovery

Differential diagnosis: anti-CASPR2

O There are no faciobrachial dystonic seizures or paroxysmal
dizziness

104

Presentation

O They start before the onset of encephalitis
O They may present as isolated epilepsy

Clinical features

O They manifest as brief unilateral posturing of the face and
limbs

O They may present as subtle jerks or dropping of objects

O There may be a sensory aura

O Episodes are very frequent: up to 100/day

O Seizures may alternate sides

Triggers

O Rapid movements
[0 Emotion

[ Stress

[0 Noise

Implications

O Seizures predict cognitive decline
O Only 10% response to antiepileptic drugs alone
O About 90% respond to the addition of immunotherapy
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ANTI-CASPR2 VGKC AUTOIMMUNE
ENCEPHALITIS: CLINICAL FEATURES

ANTI-CASPR2 VGKC AUTOIMMUNE
ENCEPHALITIS: MANAGEMENT

Causes of anti CASPR2 positivity

O Hashimoto thyroiditis

O Thymoma

O Systemic lupus erythematosus (SLE)

O Pembrolizumab

O Association with HLA-DRB1*11:01 haplotype

Clinical presentations

Limbic encephalitis

Neuromyotonia

Morvan’s syndrome

Cerebellar ataxia

Progressive encephalomyelitis, rigidity and
myoclonus (PERM)

Stiff person syndrome (SPS)

O OoOoood

Central features

Encephalopathy

Insomnia

Transient epileptic amnesia (TEA)
Episodic ataxia

Cerebellar ataxia

Myoclonic status epilepticus
Spinal myoclonus

Parkinsonism

oooooooag

Peripheral features

O Peripheral nerve hyperexcitability (PNH)
O Dysautonomia

O Neuropathic pain

O Weight loss

O Thymoma: in about 20% of cases

Clinical outcome

O Itis treatment-responsive in >90% of cases
O Clinical relapses occur in 25% of cases

Anti-VGKC antibody testing

O Positive VGKC antibody test is not pathogenic unless either
CASPR?2 or LGI1 is positive
O Low levels may however indicate malignancy

O Anti-CASPR2 may co-exist with anti-LGI1: this is double
seropositivity

Initial treatment

O Steroids: oral or intravenous
O Intravenous immunoglobulins (IVIg)

O Combination with steroids may be better
O Plasma exchange

Secondary treatment for refractory cases

O Azathioprine
O Mycophenolate
[0 Tacrolimus

O Rituximab
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ANTI-NMDAR AUTOIMMUNE ENCEPHALITIS:
CLINICAL FEATURES

ANTI-NMDAR AUTOIMMUNE ENCEPHALITIS:
INVESTIGATIONS

Epidemiology

O The median onset age is about 22 years: the age range is 5-76
years
[0 Females account for 70-90% of cases

Triggers

O Herpes simplex virus (HSV): encephalitic and
non-encephalitic

O Japanese B encephalitis

O Methamphetamine abuse: case report

Encephalitic features

[0 Prodrome of fever and headache for 1-3 weeks
O Seizures

O Short term memory deficits

[0 Reduced consciousness

[0 Mutism

Movement disorders

Chorea

Athetosis

Dystonia: including hemidystonia

Opisthotonus

Ballismus

Blepharospasm

Oculogyric crisis

Dyskinesias: grimacing, masticatory, and jaw opening/
closure

Paroxysmal exercise-induced foot weakness
Myorhythmia-like dyskinesias of the face and ears
Isolated nocturnal orofacial dyskinesia

Dystonic posturing

o000 oOooooooog

Sleep disorders

O Insomnia

[0 Hypersomnia

O Nightmares

O Sleep-related hyperphagia and hypersexuality

Psychiatric features

O Hallucinations: visual or auditory
O Acute schizoaffective episodes

[0 Depression and mania

O Addictive and eating disorders

O Catatonia

O Post-partum psychosis

O Suicidality

Systemic features

O Neuroleptic intolerance in 50% of cases
O This presents with hyperthermia, rigidity,
rhabdomyolysis, or coma
O Hypoventilation
O Cardiac dysrhythmias
O Lymphocytosis
[0 Dysautonomia
O Low uric acid levels

HLA associations

O HLA-DRB1*16:02 in Han Chinese
O HLA-B*07:02 in Germans

Genetics

O It may be associated with GRIN1 mutations
O GRIN1 encodes an NMDA receptor subunit

Associated glial and neuronal surface antibodies

O Myelin oligodendrocyte glycoprotein (MOG)
O Glial fibrillary acidic protein (GFAP)

O Aquaporin 4 (AQP4)

O AMPA receptor (AMPAR)

O GABAA receptor (GABAAR)

O GABAB receptor (GABABR)

Serum antibody titers

O Serum antibodies are negative in 15% of cases

O Negative serum titres occur especially in the elderly and with
mild disease

O Negative serum titres also occur in cases without tumours

Cerebrospinal fluid (CSF): antibody titers

O CSF is more sensitive than serum

O CSF titres are higher than in serum

O Higher titres are seen with teratoma

O Higher titres correlate with relapse and poorer outcome

Cerebrospinal fluid (CSF): other features

O Pleocytosis
O Oligoclonal bands: in the late stages

Magnetic resonance imaging (MRI) brain

O The MRI is abnormal in about half of cases

O Hippocampal lesions are the most frequent abnormalities
O Hippocampal lesions predict a poor prognosis

O Superficial white matter damage may also be seen

Positron emission tomography (PET)

O PET is more sensitive than MRI
O It shows occipital hypometabolism
O This is probably a biomarker of anti-NMDA encephalitis

Electroencephalography (EEG) features

O Focal or diffuse slowing

O Disorganised activity

O Seizure activity

O Extreme delta brush (EDB): this resembles the waveforms in
premature infants
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ANTI-NMDAR AUTOIMMUNE ENCEPHALITIS:
TREATMENT

First line immunotherapy

O Methylprednisolone
O Intravenous immunoglobulins (IVIg)
O Plasma exchange

Second line immunotherapy

[0 Azathioprine

[0 Methotrexate

O Mycophenolate

O Cyclophosphamide
O Rituximab

O Alemtuzumab

Emerging treatments

O Electroconvulsive therapy (ECT)
O Bortezomib
O Tocilizumab

Surgery
O This is indicated for associated tumours

Possible markers of treatment response

O Serum cystatin C
O Serum uric acid

ANTI-AMPAR AUTOIMMUNE ENCEPHALITIS

Pathology

O The antibodies target AMPAR receptors
O They are made up of tetramers of the glutamate receptors
(GIuR) types 1, 2,3 or 4

Epidemiology

O It typically affects middle aged women
O The median onset age is about 60 years

Clinical features

O Subacute onset

O Prominent psychosis

[0 Confusion

O Memory impairment (amnesia)
O Seizures

O Frequent relapses

Associated tumours

O Lung

[J Breast

O Thymus
O Ovarian
O Melanoma

Investigations

O The brain magnetic resonance imaging (MRI) shows
bilateral medio-temporal abnormalities

O The cerebrospinal fluid (CSF) is lymphocytic

O The electroencephalogram (EEG) is normal

Treatment

O Prednisolone

O Intravenous immunoglobulin (IVIg)
O Plasma exchange

O Azathioprine

O Mycophenolate

O Rituximab

Acronym

O AMPAR: a-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid receptors
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Peripheral autoimmune disorders

NEUROMYOTONIA: CLINICAL FEATURES MORVAN'S SYNDROME
Peripheral features Aetiology
O Cramps: these are triggered by muscle contractions and cold O This is usually associated with CASPR2 antibody
exposure O It may be antibody-negative
O Myokymia .
O Pseudomyotonia: this is impaired muscle relaxation worse Neurological features
with exertion O Neuromyotonia
[0 Excessive sweating O Subacute insomnia
[0 Paraesthesias O Psychiatric features
O Mild weakness O Confusion
O Muscle hypertrophy O Memory problems
O Painless involuntary flexion of ring and middle fingers O Circadian dysregulation
O Armadillo syndrome (laborious gait) [0 Hallucinations
O Finger flexion O Frontotemporal dysfunction
Central features Systemic features
O Insomnia O Pain
O Delusions, hallucinations O Weight loss
O Prolonged paralysis after general anaesthesia O Hyperhidrosis
O Excessive salivation
Synonym O Excessive lacrimation

O Isaacs syndrome O Impotence
O Cardiac arrhythmia
O Associated thymoma
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ANTI-GAD SYNDROMES: PHENOTYPES

Classic anti-GAD syndromes

O Stiff person syndrome (SPS)

O Progressive encephalomyelitis with rigidity and
myoclonus (PERM)

O Autoimmune encephalitis

Temporal lobe epilepsy

O This may present as musicogenic seizures

O Itis often drug- and immunotherapy-resistant

O It may respond best to steroids

O It often does not respond to temporal lobe surgery

Cerebellar ataxia

O The onset is subacute

O It usually affects females with late onset diabetes

O It presents with persistent vertigo and vertical diplopia
O There may be recurrent cerebellar events

O Itis often associated with other endocrinopathies

O Itis responsive to early immunotherapy

Eye movement disorders

O Opsoclonus myoclonus

O Downbeat nystagmus (DBN)

O Periodic alternating nystagmus (PAN)
O Ocular flutter

Other anti-GAD associated neurological disorders

Myasthenia gravis (MG)

Paraneoplastic encephalomyelitis

Batten’s disease: juvenile neuronal ceroid

lipofuscinosis (NCL)

Neuromyotonia

Miller Fisher syndrome (MFS)

Inflammatory myopathy: presenting with dropped head
syndrome

ooo oog

Other anti-GAD associated medical disorders

O Diabetes mellitus
O Possibly gluten sensitivity

STIFF PERSON SYNDROME (SPS): CLINICAL
FEATURES

Epidemiology

O The onset is typically in the 4th to 6th decade
O Females predominate 2:1
O Symptoms improve in pregnancy

Features of rigidity

O Spine and leg rigidity: this is often asymmetric
O Both hands and feet are involved in 25% of cases
O It may result in lumbar hyperlordosis

Features of spasms

O These are painful

O They may be triggered by noise, stress, contact, and
emotional stress

O They cause gait difficulty because of hyperextended legs

O Status spasticus may develop
O This results from respiratory and thoracic paraspinal

muscle involvement

O Serotonin-norepinephrine reuptake inhibitors may

exacerbate symptoms

Other features

O Psychological features: these may predominate

O Epilepsy

[0 Ataxia

O About two-thirds are unable to function independently

Associated autoimmune disorders

O Diabetes mellitus

O Autoimmune thyroiditis

[0 Pernicious anaemia

O Coeliac disease

O Systemic lupus erythematosus (SLE) rarely

Associated cancers

[0 Breast

O Small cell lung cancer (SCLC)
O Thymoma

O Colon

O Hodgkins lymphoma

Differential diagnoses

O Parkinson’s disease (PD)

O Primary lateral sclerosis (PLS)
O Multiple sclerosis (MS)

O Psychiatric phobia/anxiety

O Status dystonicus
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STIFF PERSON SYNDROME (SPS): VARIANTS

STIFF PERSON SYNDROME (SPS): TREATMENT

Stiff limb syndrome

O The sphincters are affected in half of cases
[ The brainstem is involved in a third of cases
[0 Most cases are anti-GAD antibody negative

Stiff person syndrome (SPS) plus: types

O Cerebellar ataxia without atrophy
O Epilepsy

0 Abnormal eye movements

O Phobic/anxious personality

Stiff person syndrome (SPS) with encephalomyelitis

Anti-amphiphysin antibody is frequently positive

It is possibly paraneoplastic: breast, lung, colon, and
Hodgkin’s lymphoma

It presents with myoclonus and cognitive decline
There may be associated brainstem signs

The course is progressive

The prognosis is poor

oooo od

Other SPS variants

O Progressive encephalomyelitis with rigidity and myoclonus
(PERM)

O Persistent focal stiff man/leg

O Cerebellar subtype

O Jerking stiffman syndrome

Spasticity treatment: benzodiazepines

O Diazepam primarily
O Clonazepam
O Alprazolam
O Lorazepam

Spasticity treatment: others

Baclofen

Dantrolene

Tizanidine

Gabapentin

Valproate

Carbamazepine

Tiagabine

Levetiracetam

Propofol

Intramuscular (IM) botulinum toxin

Ooooooooooag

Treatment of respiratory crisis

0 Midazolam: intravenous or intranasal

Immunosuppression

O Corticosteroids

O Intravenous immunoglobulins (IVIg)

O Plasma exchange

O Azathioprine

O Methotrexate

O Mycophenolate

O Chemotherapy for paraneoplastic cases

O Autologous haematopoietic stem cell
transplantation (HSCT)
O For patients who are refractory to other treatments

O Rituximab: this is probably not better than placebo
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Viral infections

VIRAL ENCEPHALITIS: AETIOLOGICAL
INDICATORS

Recent travel

[0 Dengue
[0 Japanese B
O Vaccinations

Skin rash

O Measles
O Chickenpox
O Parvovirus
O HHVe6

Contact with animals

O Rabies, e.g. dogs

O West Nile (sick birds)

Tremors (basal ganglia involvement)
[0 West Nile

O Japanese B

Acute flaccid paralysis

O Polio

O Enterovirus 71
Immunocompromised state

Herpes simplex (HSV) 1 and 2
O Varicella zoster (VZV)

O Enteroviruses

O Epstein Barr virus (EBV)

O Cytomegalovirus (CMV)
O
O
O

O

Human herpes virus 6 (HHV®6)
Human herpes virus 7 (HHV7)
JC/BK virus

Other indicative features of aetiology

O Mumps: parotitis and testicular pain

[0 Norovirus: gastroenteritis

O Influenza: seasonal epidemics

O HIV: risky sexual behaviour

O Herpes simplex virus (HSV): olfactory hallucinations
[0 Varicella zoster (VZV): acute cerebellar ataxia
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VIRAL ENCEPHALITIS: MANAGEMENT

Investigations

O Cerebrospinal fluid (CSF) polymerase chain reaction (PCR)

O For herpes simplex (HSV)
O HIV screening is indicated in all cases
O Throat and rectal swabs: for enterovirus

Treatment of infection

O Treat all suspected cases with intravenous Acyclovir
O Administer high dose oral Valaciclovir (HDVA) if IV
Acyclovir is not possible or available
O Treat all patients for 14-21 days
O Treat the immunocompromised for at least 21 days
O 'Then continue with oral treatment until CD4 count
is >200

Treatment of raised intracranial pressure

O 30° head-up position
O Craniectomy if severe
O Consider steroids

Indications for steroids in viral encephalitis

O Brain swelling with herpes simplex virus (HSV)
O Consider steroids even if there is no brain swelling
O Varicella zoster virus (VZV): it has a strong vasculitic
component
O Acute demyelinating encephalomyelitis (ADEM)
O Acute haemorrhagic leukoencephalitis
O Diffuse encephalopathy with systemic viral infections
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HIV ASSOCIATED NEUROLOGICAL SYNDROMES:
CLASSIFICATION

HIV ASSOCIATED NEUROCOGNITIVE
DISORDERS (HAND): CLINICAL FEATURES

HIV associated central neurological syndromes

HIV associated neurocognitive disorder (HAND)

HIV leukoencephalopathy

HIV associated myelopathies

HIV associated drug-induced syndromes

HIV associated neurological opportunistic infections
HIV associated tumours

HIV associated cerebral vasculopathy: presents with multiple
aneurysms

Immune reconstitution inflammatory syndrome (IRIS)
HIV related movement disorders: opsoclonus-myoclonus-
ataxia syndrome

HIV associated pure cerebellar degeneration and ataxia

O OO OOoOoooon

HIV associated myopathies

O Polymyositis (PM-HIV)

O Inclusion body myositis (IBM)

O Immune mediated necrotising myopathy (IMNM)
O Non-specific myositis (NSM)

O Sporadic late onset nemaline myopathy (SLONM)

HIV associated neuropathy (HAN)

HIV associated sensory neuropathy

HIV associated vasculitic neuropathy
Opportunistic vasculitic neuropathy

Diftuse infiltrative lymphocytosis syndrome (DILS)
Acute inflammatory demyelinating
polyradiculoneuropathy (AIDP)

Chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP)

O Ooooog

Other HIV associated neurological disorders

O HIV associated neurological opportunistic infections

O HIV associated motor neurone disease: this may be
associated with HERV-K

O Bibrachial amyotrophic diplegia (BAD)

Classification

O Asymptomatic neurocognitive impairment (ANT)
O There is no impairment of activities of daily living
O Mild neurocognitive disorder (MND)
O HIV associated dementia (HAD): this is a subcortical
dementia
O Itis less prevalent than ANI and MND because of the use
of combined antiretrovirals (cARTs)

HIV-associated dementia (HAD)

O Impaired concentration and attention
Memory deficits

Psychomotor slowing

Behavioural symptoms

Apathy

Gait disturbance

Impaired manual dexterity

Tremor

Seizures in advanced cases

oooooooag

Infective differential diagnoses

O Cytomegalovirus (CMV) encephalitis

O Progressive multifocal leukoencephalopathy (PML)
O Cryptococcal meningitis

O Tuberculous meningitis (TBM)

O Neurosyphilis

O Varicella zoster encephalitis

O Hepeatitis C virus (HCV) infection

[0 Creutzfeldt-Jakob disease (CJD)

Other differential diagnoses

O Neurodegenerative dementias

O Pseudodementia

O Metabolic encephalopathy

O Primary CNS lymphoma

O Immune reconstitution inflammatory syndrome (IRIS)

Neurocognitive screening tools

O Revised HIV dementia scale

O International HIV dementia scale
O MoCA test

[0 NEU screen

O CogState

Neurocognitive testing

O Trail-making

O Grooved peg board

O Digit-symbol test

[0 Reaction time

O Reye figure copying

[0 Mosaic test

O Rey-Auditory-Verbal Learning test
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HIV ASSOCIATED NEUROPATHY (HAN)

RABIES ENCEPHALITIS: CLINICAL FEATURES

Sensory neuropathy

O This is a painful distal neuropathy
O Pain is worse at night or after walking
[0 Weakness is rare

Acute and chronic inflammatory demyelinating