
Neurology Extra topics
Most of these topics are not mentioned in the slides but there were questions about them in the mini OSCEs and past papers
Best of luck 
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Myasthenia Gravis
• Neuromuscular junction disorder
• Autoimmune disease
• Antibodies block nicotinic ACh receptors
• Compete with ACh for receptor biding
• Muscle weakness
• More common in women 
• Diagnosis: acetylcholine receptor antibodies

Martin Brändli /Wikipedia
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Myasthenia Gravis
• Bimodal age distribution
• Women: peak 20s to 30s
• Men: peak 60s to 80s



Myasthenia Gravis
Clinical Features 
• Muscle fatigability

• Repeated nerve stimulation → ↓ ACh release
• Muscles weaken with use

• Diplopia and ptosis 
• Extraocular muscle weakness 
• 50% patients present with eye complaints

• Speech, chewing and swallowing problems
• 15% patients present with “bulbar symptoms”

Andrewya/Wikipedia



• Rapid, life-threatening worsening of weakness 
• Most common precipitant: infection 

• Also surgery 
• Can be caused by many drugs: 

• Hydroxychloroquine 
• Antibiotics: aminoglycosides, fluoroquinolones 
• Beta-blockers 

• Requires intubation or noninvasive ventilation
• Weakness of respiratory muscles
• Severe bulbar muscle weakness → airway obstruction

• Treatment: plasma exchange or IVIG

Myasthenia Crisis 

Wikipedia/Public Domain

Mechanical Ventilation



• Oral or nasogastric glucocorticoids 
• Moderate to high dose 
• Given concurrently with plasma exchange or IVIG
• Alternatives: azathioprine, mycophenolate, or cyclosporine

Myasthenia Crisis 2



Myasthenia Gravis
Disease Associations
• Most MG patients have abnormal thymus

• Hyperplasia ~85%
• Thymoma ~15%

• MG often resolves with thymectomy
• Thymectomy done for all thymomas

• Nonthymomatous MG can also be cured with thymectomy
• Nonthymomatous thymectomy often done patients < 60

• Key test:  imaging of mediastinum (CT or MRI) 
• Anterior mediastinal mass (terrible Ts)

Public Domain/Wikipedia



Myasthenia Gravis
Drugs 
• Some drugs worsen neuromuscular transmission 
• Should be avoided by patients with MG
• Antibiotics

• Aminoglycosides
• Fluoroquinolones

• Na channel blocking drugs
• IV local anesthetics (e.g., lidocaine)
• Procainamide 
• Quinidine

• Beta-blockers



Myasthenia Gravis
Pregnancy  
• Most women with MG tolerate pregnancy well
• MG can worsen in pregnancy and postpartum
• Flares most likely in first trimester and first month postpartum

Øyvind Holmstad/Wikipedia



Myasthenia Gravis
Chronic Treatment 
• Acetylcholinesterase inhibitors

• First line: pyridostigmine
• ↓ ACh metabolism
• ↑ ACh levels in NMJ

• Immunosuppressants
• Thymectomy in appropriate patients 



Chapter 18 Development and degeneration

! gait disturbance,
! early urinary incontinence.

Gross ventricular enlargement without corti-
cal atrophy is seen on CT cranial scanning and
lumbar puncture reveals normal CSF pressure.
The pathogenesis of the condition is obscure.
Though a single reading of CSF pressure at lumbar
puncture is likely to be normal, continuous intra-
cranial pressure monitoring over 1–2 days may
reveal waves of raised pressure. Results of surgi-
cal treatment by ventriculoperitoneal shunting are
variable.

Motor neurone disease

Motor neurone disease (alternatively known as
amyotrophic lateral sclerosis) is a progres-
sive degenerative disorder of cortical, brainstem
and spinal motor neurones (i.e., both UMNs and
LMNs).

Epidemiology

The incidence of motor neurone disease is 2 per
100,000 per year. There is a slight male prepon-
derance (1.5:1) and the condition is more com-
mon in the middle-aged and elderly, with peak
onset at around 60 years. Approximately 5–10% of
patients have a family history, suggestive of auto-
somal dominant inheritance, with a younger age
of onset in these individuals. Among the familial
patients, a proportion have identified mutations
in the gene for the enzyme superoxide dismutase.

Aetiology and pathogenesis

Two mechanisms of motor neurone degeneration
are currently considered likely to contribute to the
pathogenesis of this disease:
! excitotoxicity – toxins interacting with
glutamate receptors, resulting in cellular calcium
overload;
! free radicals – motor neurone damage by a
cascade of reactions initiated by electron capture
by oxygen free radicals, e.g. superoxide and
peroxide.

These two mechanisms may act together. Thus,
oxygen free radicals are generated in response to a
rise in intracellular calcium, which may in turn be
induced by unidentified excitotoxins.

Clinical features and prognosis

Patients typically present with wasting and weak-
ness of upper limb, more commonly than lower
limb, muscles. Cramps and fasciculation may
precede other motor symptoms. Examination
shows a combination of LMN and UMN signs.
The diagnosis is straightforward when such signs
coexist in the same region (e.g., wasted arms
with brisk upper limb reflexes) and several regions
(cranial nerves, arms, legs) are affected, with evi-
dence of disease progression. However, difficul-
ties may arise early in the evolution of the
illness, when only LMN or UMN signs are present
in one limb. Furthermore, 10% of patients show
only LMN signs throughout (formerly termed the
‘progressive muscular atrophy’ variant).

Motor signs are usually asymmetrical, at least
initially. Sensory signs are absent, and there is
no sphincter involvement beyond constipation
caused by pelvic and abdominal muscle weakness
and reduced fluid intake. A few patients develop
dementia of frontal type.

A minority of patients present with dysarthria
and dysphagia (the ‘progressive bulbar palsy’
variant). Signs of a mixed bulbar and pseudo-
bulbar palsy are present, e.g. a wasted, fasciculating
tongue but brisk jaw reflex. These patients are at
risk of chest infection as a result of aspiration, com-
pounded by ventilatory muscle weakness. These
complications also develop in patients presenting
with limb involvement, as the majority progress
to bulbar symptoms. Other features of advanced
disease include:
! depression, with increasing social isolation,
! weight loss, malnutrition and dehydration
because of dysphagia,
! venous thromboembolism, because of immo-
bility,
! ventilatory failure, the usual cause of death.

The median survival in motor neurone disease
is 4 years, with a worse prognosis in patients with
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Development and degeneration Chapter 18

bulbar onset. Only 10% of patients survive 5 years
or more, those with only LMN signs having a better
outlook.

Investigations and diagnosis

Blood tests are usually normal apart from possible
modest elevation of creatine kinase.

EMG typically reveals widespread evidence
of denervation as a result of anterior horn cell
damage. Nerve conduction studies exclude a
motor neuropathy masquerading as motor
neurone disease with purely LMN features.

Spinal imaging by MR may be needed to
exclude cord or root compression.

Bulbar disease with solely LMN features may
mimic myasthenia gravis, which may require
formal exclusion by appropriate investigation
(Chapter 17), as it is eminently treatable. Unlike
myasthenia, motor neurone disease only very
rarely involves eye movements.

Because of the grave prognostic implications,
motor neurone disease should be diagnosed with
certainty only on the basis of strict clinical cri-
teria, ideally coexistent LMN and UMN signs in
several regions, with evidence of progression. All
other cases are only possible, or at worst probable,
motor neurone disease, and care should be taken
to exclude other potentially treatable conditions.

Management

Drug treatment

Most drug treatment is symptomatic:
! anticholinergic drugs for reducing saliva
secretion when swallowing is difficult (other
approaches to this problem include injection of
botulinum toxin into the salivary glands),
! baclofen, dantrolene, tizanidine, diazepam for
spasticity,
! quinine for cramp,
! antidepressants,
! laxatives (with increased fluids) for constipation,
! opiates, diazepam – terminally for symptomatic
relief of dyspnoea.

The excitotoxicity theory of motor neurone dis-
ease pathogenesis has yielded a drug, riluzole,
with antiglutamate activity. This has been shown
to prolong life in motor neurone disease, but only
for a few months in selected patients.

Other measures

! Physiotherapy.
! Communication aids for dysarthria.
! Adaptations at home – assessed by an experi-
enced occupational therapist.
! Advice from speech therapists and dietitians for
dysphagia.
! More severe dysphagia may require gastrostomy
to bypass the defective swallowing mechanism and
permit adequate fluid and nutritional intake.
! Assisted ventilation for respiratory failure may
be justified, e.g. for nocturnal support, when other
aspects of motor function are relatively preserved,
but raises ethical issues in patients with advanced
disease where life may be prolonged but so may
suffering.
! Hospice care may be required terminally.
! Information and patient support is provided by
the Motor Neurone Disease Association in the UK.

Key points

! Congenital neurological disorders, e.g. cerebral palsy,
generally have static rather than progressive underlying
pathology, though they may present in adult life
! Neurogenetic diseases may selectively ‘target’ specific
neuronal populations
! Neurodegenerative disorders, which may or may not
be inherited, also typically result in selective neuronal
damage
! Treatable causes of dementia should be excluded
before arriving at a diagnosis of a neurodegenerative
condition
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