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In recent years, understanding of the pathogenesis and
clinical presentation of distinct myasthenia subtypes has
increased significantly. This article reviews the clinical
manifestations of autoimmune myasthenia gravis (including
myasthenia associated with anti-muscle-specific kinase
antibodies), ocular myasthenia, and antibody negative
myasthenia. The following treatments are examined:
cholinesterase inhibitors, immunosuppressants, and
thymectomy. Inherited congenital myasthenic syndromes
(CMS) are now increasingly recognized, and most commonly
present during childhood. This article outlines the
presynaptic, synaptic basal lamina-associated, and
postsynaptic classification of CMS and the clinical
presentation and aetiology of individual syndromes. Relevant
investigations and treatment options (including the role of
pyridostigmine, 3,4-diaminopyridine, fluoxetine, and
ephedrine) are discussed.

The understanding of myasthenia in childhood has increased
significantly during the last decade. Previously, autoimmune
myasthenia gravis (AMG) and transient neonatal myasthenia
(TNM) were considered to be the predominant childhood
variants of a disease more commonly found in adults. In recent
years, congenital myasthenic syndromes (CMS) have been
increasingly recognized, and advances in molecular genetic
techniques have led to the identification of gene defects re-
sponsible for this heterogeneous group of disorders. This
review is a discussion of the pathogenesis, presentation, treat-
ment, and outcome of all myasthenic syndromes of childhood.
Particular emphasis is given to recent advances in the diagnosis
and treatment of CMS presenting in infancy.

Childhood autoimmune myasthenia gravis (AMG)
AMG is caused by autoantibodies that bind to and reduce the
number of acetylcholine receptors (AChR) at the postsynaptic
membrane. AMG is considered to be the prototypical synaptic
disorder.1,2 Childhood AMG is more common in Oriental than
Caucasian populations.3 Diagnosis may be difficult in Cauc-
asian children due to the high incidence of seronegative dis-
ease.4 AMG is an acquired disease with a genetic basis, which is
related to human leukocyte antigen (HLA)-B8 and DR3 in
approximately 60% of Caucasians.4,5 Other autoimmune disor-
ders (type 1 diabetes and thyroid disease) may be associated in
individuals with HLA seropositive disease.5

The initial symptoms of childhood AMG are seen after 12
months of age and are more common in females.6 Most fre-
quently, the initial presentation is with diplopia caused by
asymmetrical ophthalmoplegia; ptosis is frequently present.7

In the generalized form, painless fatiguability of the bulbar and
limb musculature follows at a variable rate, with resultant dys-
phonia, dysphagia, and proximal limb weakness. Occasionally,
impairment of the respiratory muscles requires ventilatory
support. In some individuals, symptoms and signs of weak-
ness remain confined to the extraocular muscles (ocular
myasthenia).7,8 However, 80% of individuals with an ocular
presentation develop generalized muscle weakness within 2
years.9
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In ocular myasthenia, AChR antibodies are not detectable
in 40 to 60% of individuals. Following generalization of weak-
ness to other muscles, AChR antibodies may be subsequently
identified.10 Variable ocular weakness is noted which may be
asymmetrical. Involvement of the obicularis oculi muscle is
predominant, but some generalized weakness of the facial or
limb musculature may occur. As thymoma is an uncommon
association, treatment options are usually restricted to med-
ical therapy, such as cholinesterase inhibitors, and immuno-
suppressants, such as corticosteroids. Response to medi-
cation is variable and may be transitory.11

In recent years, individuals who are anti-AChR antibody
negative (10–20% of all individuals with myasthenia gravis
[MG])12 have been considered most likely to have an immune
mediated disorder.10 Anti-muscle-specific tyrosine kinase
(MuSK) antibodies have been found in up to 70% of anti-AChR
antibody negative individuals.13 The predominant clinical
features of MG associated with anti-MuSK antibodies are facial
weakness and tongue wasting due to significant and persis-
tent bulbar muscle involvement.14

Recently, a comparative study of the clinical features of indi-
viduals with MG due to anti-MuSK antibodies, anti-AChR anti-
bodies, and individuals with MG who were antibody negative,
revealed that anti-MuSK positive individuals suffered more
severe bulbar involvement and more myasthenic crises than
individuals from the other groups; however, long-term impair-
ment was similar in the two antibody positive groups. By con-
trast, the seronegative myasthenia group had a comparatively
favourable long-term outcome (measured by standardized
functional assessment) and required less  medication.15

Following the presentation of AMG, symptoms occur with
variable frequency and severity, and might only be demon-
strable following sustained testing of affected muscle groups
(e.g. eye movements or shoulder abduction). Although
symptoms fluctuate, childhood AMG is a progressive disease,
and myasthenic crises may occur at times of febrile illnesses,
resulting in significantly increased respiratory muscle weak-
ness and the need for intensive care.10

The diagnosis of childhood AMG is usually confirmed by a
combination of the videotaped response to the Tensilon
(edrophonium chloride) test, using single fibre electromyog-
raphy (EMG) if possible (fatiguability proven by repetitive
stimulation of two muscle fibres from the same motor unit)
and by serological demonstration of AChR or MuSK antibodies
(if present). On occasions when the diagnosis remains unclear
following formal testing, the response of symptoms to treat-
ment with pyridostigmine may be a useful ‘diagnostic test’.
Long-term treatment options include thymectomy for AChR
positive children, oral anticholinesterase treatment (pyri-
dostigmine), and immunosuppression with prednisolone
and/or one of azathioprine, methotrexate, cyclosporine, or
cyclophosphamide.16 In the event of acute deterioration, plas-
ma exchange and intravenous immunoglobulin are equally
effective and may provide transient benefit.16

Transient neonatal myasthenia
TNM as a result of the transfer of the placental transfer
of maternal AChR antibodies affects approximately 10% of
infants born to mothers with AMG.6,17 All infants have high
antibody titres; however, there is no relationship between
the likelihood of TNM and maternal disease severity. Mothers
are more likely to have a second infant affected with TNM if a

previous infant has been affected.18 Clinical features of TNM
include poor sucking and feeding, a weak cry, and a paucity
of movements. Respiratory distress may be noted, and venti-
latory support required. Treatment with neostigmine is tran-
siently effective, and exchange transfusion may be required
in severe cases. Spontaneous resolution of symptoms occurs
within weeks.

Lambert-Eaton myasthenic syndrome
Lambert-Eaton myasthenic syndrome (LEMS) – classically, the
association of a myasthenic syndrome with malignancy – is very
rare in the paediatric population and infrequently affects indi-
viduals in their late childhood years. In adults, LEMS is caused
by antibodies to voltage gated calcium channels and may be
associated with malignancy (small cell lung cancer in 60% of
adult cases).19 In contrast, childhood LEMS cases rarely have
concurrent malignancies, and the mechanism of weakness
remains unknown.20,21 Clinical features include proximal mus-
cle weakness causing disordered gait, and autonomic symp-
toms such as constipation and a dry mouth.22 In contrast to
individuals with AMG, children with LEMS are more likely to
gain symptomatic benefit from 3,4-diaminopyridine (3,4-DAP)
than pyridostigmine. Immunosuppressants remain the cor-
nerstone of long-term treatment, and both plasma exchange
and intravenous immunoglobulin may be effective.21,23

Congenital myasthenic syndrome
Congenital myasthenic syndrome (CMS) is the collective
term for a genetically heterogeneous group of hereditary
congenital disorders of the neuromuscular junction itself.24

Symptoms or signs relating to CMS are usually noted during
childhood; however, in some cases CMS presents during
adulthood. Children usually present within the first years of
life (or occasionally in later childhood) with varied disability,
ranging from mild to severe myasthenic muscle weakness.
There is often a relevant family history. A diagnosis of CMS is
made through a combination of clinical history, reduced
EMG response of the compound muscle action potential on
repetitive stimulation, and by immunocytochemical and
molecular genetic investigations on muscle biopsy and DNA
samples.25 With the exception of the autosomal dominantly-
inherited slow-channel syndrome, all CMS are inherited via
autosomal recessive mutations which result in loss of func-
tion at the neuromuscular junction.

The prevalence of CMS remains unknown, yet with
increased clinical awareness, the detected prevalence is likely
to rise. Recently, Beeson et al. reviewed the number of detected
cases of CMS subtypes from four international CMS referral
centres and found a predominance of CMS due to postsynaptic
defects.26

The investigation of individuals with suspected CMS is
complex. Many tests for CMS are only undertaken in special-
ist national or international centres and performed follow-
ing advice from regional or national experts. 

CMS are classified according to the affected site at the
neuromuscular junction: presynaptic, synaptic basal lamina-
associated, or postsynaptic.26 While this classification system
reflects present knowledge about CMS, it is likely that further
types of CMS will be identified in the future. Recently, fetal
myasthenias have been recognized as one of the causes of
arthrogryposis multiplex congenita (AMC) and are discussed
separately from other CMS in this review.



Presynaptic defects
CMS due to presynatic defects are the least common group
of CMS and are due to defects in the release of acetylcholine
quanta (paucity of synaptic vesicles and/or reduced quantal
release) or defects in acetylcholine resynthesis (caused by
choline acetyltransferase [ChAT] mutation).

CONGENITAL MYASTHENIC SYNDROME CAUSED BY CHOLINE

ACETYLTRANSFERASE (ChAT) DEFICIENCY

Before it was recognized that all CMS are familial and present in
infancy, the term ‘familial infantile myasthenia’ was used to
describe CMS with episodic apnoea which presents with respi-
ratory distress and subsequent apnoea. Patients may present at
birth with hypotonia and weakness, and may require ventilato-
ry support. Following improvement, patients subsequently
present with apnoea and bulbar insufficiency, most commonly
precipitated by intercurrent infection. Other patients present
with apnoea in early infancy (CMS with episodic apnoea
should be considered in the investigation of sudden infant
death syndrome, especially if it occurs in more than one child
in the family) or in later childhood.27,28 Mutations in the presy-
naptic ChAT gene are responsible for the disorder29 and are
inherited in an autosomal recessive manner. Prophylactic anti-
cholinesterase medication should be commenced in patients
with suspected or proven CMS caused by ChAT deficiency, and
may prevent respiratory crises.28 During crises, intravenous
neostigmine or pyridostigmine may be effective.25

PAUCITY OF SYNAPTIC VESICLES AND REDUCED QUANTAL RELEASE

This extremely rare disorder was initially highlighted in a sin-
gle case report of a 23-year-old female with generalized myas-
thenia symptoms which improved with pyridostigmine.30

Ultrastructural studies revealed that a reduced number of
quanta (discrete acetylcholine containing packages) origi-
nated from fewer than expected synaptic vesicles.30 More
recently, Maselli et al. described three children with myas-
thenic symptoms associated with reduced quantal release.
These children were found to have normal numbers of
synaptic vesicles but the endplate potential quantal content
was reduced; no gene defect was subsequently identified.31

Similarly, Milone et al. recently described a 7-year-old male
with severe disability who had myasthenia symptoms since
infancy and was found to have 25% of the normal degree of
quantal release.32 The molecular basis for this syndrome
remains unknown.

LAMBERT-EATON SYNDROME-LIKE CMS

This extremely rare CMS (so named as there are similarities
with the neurophysiological findings in LEMS) was first
recognized in 1987 and has been described in two young chil-
dren. Bady et al. described a hypotonic and areflexic 4-year-
old female treated with guanidine,33 and Engel et al.
unsuccessfully treated a 6-month-old female with hypotonia
since birth and associated severe bulbar, limb, and respiratory
muscle weakness with 3,4-DAP.25 At present, the exact mecha-
nism and the molecular basis of LEMS-like CMS remain
unknown.

Synaptic basal lamina-associated defects
Synaptic basal lamina defects are the second most common
subgroup of CMS. Endplate acetylcholinesterase deficiency
is the only identified defect.

ENDPLATE ACETYLCHOLINESTERASE DEFICIENCY

In this subgroup of CMS, acetylcholinesterase is absent from
the synapse and the lifetime of acetylcholine in the synaptic
space is prolonged, resulting in an endplate myopathy. Affected
children usually present in infancy with severe disability;34

however, a small proportion of individuals are only signifi-
cantly affected during adulthood.35 Abnormally slow pupil-
lary response to light is noted in some patients.34 Diagnosis
is by demonstration of the lack of acetylcholinesterase from
the synapse, or by finding one of a number of deleterious
mutations in the collagen gene, COLQ, responsible for the
defective collagen tail of acetylcholinesterase.36 Although there
are reports of individuals with endplate acetlycholinesterase
deficiency responsive to ephedrine,37 in the majority of cases,
treatment has been unsuccessful; anticholinesterases are
ineffective and at high doses may worsen the child’s clinical
state due to muscarinic side effects.

Postsynaptic defects
Postsynaptic defects are the most common subgroup of CMS
and account for three-quarters of all cases. Postsynaptic
defects may be caused by either disorders of the AChR (or
proteins which influence the receptor function, e.g. rapsyn
and plectin) or by an abnormality of endplate excitation due
to a sodium channel mutation.

ACETYLCHOLINE RECEPTOR (AChR) DISORDERS

AChR disorders result from kinetic or non-kinetic abnormali-
ties of AChR function. Further classification of the kinetic
abnormalities depends on whether the opening of the chan-
nels is abnormally slow or fast.

PRIMARY KINETIC ABNORMALITY OF AChR WITH OR WITHOUT AChR

DEFICIENCY

This CMS subgroup includes individuals with mutations of
the AChR subunit. Depending on whether the subunit muta-
tion has the effect of increasing or decreasing the receptor
response to acetylcholine leads to the subclassification into
slow and fast channel syndromes. In slow-channel syndromes,
AChR channel opening is prolonged, resulting in a prolonged
electrical potential and an endplate myopathy, causing rapidly
progressive symptoms in early life38 or more slowly progres-
sive symptoms in late adulthood.39 In slow-channel syndromes,
the cervical muscles, and the wrist and finger extensors are
frequently involved and the cranial muscles are spared in all
but severely affected individuals. Quinidine and fluoxetine
are both effective treatments.26 In contrast, fast channel muta-
tions result in reduced affinity for acetylcholine and subsequent
premature closure of the AChR channel, leading to clinical
features of variable severity similar to those seen in autoim-
mune myasthenia (and rarely arthrogryposis). Symptoms
may be mild or severe, and usually respond to treatment with
3,4-DAP and cholinesterase inhibitors.25

AChR DEFICIENCY WITHOUT KINETIC ABNORMALITY

AChR deficiencies are caused by mutations in the genes
encoding the AChR subunits and lead to variable myasthenia
symptoms which may be mild or severe depending on the
subunit affected.25 An epsilon subunit mutation is most com-
monly identified26 and results in symptoms occurring in
infancy or early childhood. Clinical features associated with
epsilon subunit mutation include ptosis, ophthalmoplegia,
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feeding difficulties, and choking episodes but not arthrogry-
posis, differentiating this disorder from the characteristic phe-
notype of CMS due to rapsyn deficiency.40 Treatment is with
anticholinesterase drugs, and some individuals may benefit
from additional treatment with 3,4-DAP.

Non acetylcholine receptor (AChR) disorders
RAPSYN DEFICIENCY (LEADING TO AChR DEFICIENCY)
The RAPSN gene encodes rapsyn (receptor associated pro-
tein at the synapse), which is responsible for the clustering of
AChR in the post-synaptic membrane. Several mutations in
RAPSN have been identified of which the N88K mutation is
commonly seen in patients from central or western Europe.41

Clinical symptoms may be seen from birth to early infancy
(arthrogryposis multiplex congenita, recurrent apnoea,
episodic crises, and motor delay), or later in life (proximal
limb weakness, ankle dorsiflexion weakness, and/or pto-
sis).40,41 In individuals who present at birth or in early infancy,
severe exacerbations of weakness are common during early
childhood; however, in later childhood, clinical symptoms
may be less pronounced.40,42 Treatment with pyridostigmine
alone may be sufficient;40 however, some individuals benefit
from the addition of 3,4-DAP.25

MUSCLE-SPECIFIC KINASE (MUSK) DEFICIENCY

MuSK mutations have recently been described in one patient
with proven neuromuscular transmission dysfunction.
Ptosis and respiratory distress were noted during the neona-
tal period and continued in infancy. Following a period of
fluctuating mild symptoms during adolescence, weakness
increased during pregnancy. Treatment with high dose pyri-
dostigmine was ineffective but a clear improvement was
noted with 3,4-DAP. The patient’s brother died at 18 months
of age, and analysis of post-mortem DNA revealed the same
mutation as the described index case.43

SODIUM CHANNEL MYASTHENIA

Tsujino et al. described the only individual with sodium chan-
nel myasthenia to be identified to date.44 A 20-year-old female
experienced lifelong 3- to 30-minute episodes of respiratory
and bulbar paralysis which occurred three times a month.
The patient was noted to have ptosis and delayed motor
development during childhood, and was easily fatigued.
Respiratory support had been provided for apnoeas since
infancy. Aged 20 years, the patient had bilateral ptosis in addi-
tion to widespread weakness which was exacerbated by activ-
ity. Abnormalities were found in the mechanism which
usually excites endplate action potentials; subsequent genet-
ic analysis revealed a mutation in the SCN4A gene (which
encodes the skeletal muscle sodium channel).44

PLECTIN DEFICIENCY

Mutations in plectin are responsible for a form of epidermol-
ysis bullosa, a progressive myopathy and a CMS.45 Banwell et
al. described an individual with a progressive myopathy and
fatigability in ocular, facial, and limb muscles. A reduced
EMG response was noted, however, no anti-AChR antibodies
were found. Muscle biopsy samples revealed fibre necrosis
and regeneration in addition to other abnormalities. Treatment
with 3,4-DAP improved the patient’s symptoms. Pyridostigmine
was ineffective.45

LIMB GIRDLE CMS

Familial limb girdle myasthenia is characterized by proximal
muscle weakness and muscle wasting; in contrast to other
CMS, extraocular muscles are unaffected. Symptoms usually
occur during the first decade of life. Recently, some cases of
limb girdle myasthenia have been found to be caused by a
gene mutation in exon 7 of the Dok-7 gene, leading to a defi-
cient Dok-7 protein and reduced activation of MuSK and clus-
tering of the AChRs; genetic screening of exon 7 is rec-
ommended to clarify diagnosis.46 Creatinine kinase is elevated
in some patients. Electrophysiological tests reveal a post-
synaptic neuromuscular junction defect. Muscle biopsy shows
tubular aggregates in a minority of patients. Patients may gain
some benefit from treatment with anticholinesterase in-
hibitors, although symptoms may be worsened.47 Recently,
Slater et al. described eight individuals with limb girdle myas-
thenia and a characteristic waddling gait.48 Investigation
revealed that impaired neuromuscular transmission results
from structural abnormalities of the neuromuscular junction,
rather than from an abnormality of neuromuscular transmis-
sion.48 Debate continues over whether a form of autoimmune
limb girdle myasthenia exists, as onset is in adult life and
both AChR antibodies and thymoma have been found on
investigation.49
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Table II: Investigation of children suspected to have myasthenia

Acetylcholine receptor antibodies
Anti-muscle-specific kinase antibodies
Tensilon (edrophonium chloride) test
Repetitive nerve stimulation
Single fibre electromyography 
DNA testing for specific congenital myasthenic syndrome
(Clinicians may wish to discuss cases with colleagues at the

national referral centres)

Table I: Symptoms and signs associated with myasthenic
syndromes 

Perinatal

Reduced fetal movements
Polyhydramnios
Arthrogryposis

Infancy

Hypotonia
Muscle weakness
Weak cry
Feeding difficulties
Recurrent choking or apnoeic episodes

Childhood

Muscle fatiguability
Respiratory failure
Ophthalmoplegia
Diplopia
Ptosis
Strabismus
Dysarthria
Dysphonia
Dysphagia



FETAL CMS

Maternal autoantibodies against fetal antigens have been
known to cause AMC.50 Recently, Escobar syndrome (a form of
AMC) has been found to be caused by maternal antibodies
against the gamma subunit of the fetal AChR. As the affected
gamma subunit changes to an unaffected epsilon subunit in
late fetal development, the gamma subunit mutation results in
neurological impairment and dysmorphism present from
birth, but not myasthenia symptoms in later life.51

Clinical assessment and management of childhood myasthenia
The clinical assessment of children suspected to have a
myasthenic syndrome should consist of careful antenatal
and perinatal assessment. Family and developmental history-
taking should focus on investigating the presence of symp-
toms and signs (see Table I). A critical clinical feature of myas-
thenia is fatiguability and this history should be specifically
sought. In older children (aged 5y and older) quantitative
myasthenia scoring systems can be used in evaluation.52

These consist of a series of objective, timed, standardized
tests of fatiguability, e.g. walking on a flat surface and stairs,
squats, timed assessment of how long arms can be held out-
stretched, Gower test, and the time taken to drink a stan-
dardized volume of liquid. For older children measurement
of lung function with spirometry is useful.53

Investigations for children suspected to have myasthenia
are shown in Table II. Initial blood tests can be performed by
all paediatricians (primarily to exclude immune mediated
myasthenia), while some more specialized tests are only avail-
able in specialized centres. Funding for DNA testing of individ-
uals with suspected specific CMS (undertaken in Oxford, UK)
is available through the designated National Specialist
Commissioning Advisory Group. Neurophysiological testing
requires the skills of a trained paediatric neurophysiologist
and is difficult in children due to reduced cooperation with
needle placement. Repetitive nerve stimulation is more likely
to be tolerated than single fibre EMG.

MANAGEMENT OF CHILDREN WITH MYASTHENIA

Signs and symptoms of myasthenia respond variably to med-
ication. Therefore, the management of children should be
undertaken by a specialized multidisciplinary team compris-
ing of a paediatrician/paediatrician neurologist, physiothera-
pist, occupational therapist, psychologist, speech therapist,
and dietician. The specialist services of a paediatric gastroen-
terologist may be required as children with bulbar symptoms
may have significant dysphagia which may require nasogas-
tric tube or gastrostomy feeding. For children with signifi-
cant weakness of the respiratory musculature, nocturnal or
24-hour non-invasive ventilation requires the expertize of a
respiratory paediatrician. For extremely weak children with
CMS, discussion with parents when the child is clinically well
is required regarding whether multiple episodes of respira-
tory support on paediatric intensive care are appropriate.
Some children become progressively less weak with age (e.g.
those with rapsyn mutation), while others experience signif-
icant neurodisability and may be considered to have a
reduced quality of life. The decision of whether or not to
offer supportive intensive care should be taken by experi-
enced clinicians and parents on an individual case basis.
Children suspected of having a CMS require review by a
clinical geneticist. Most CMS are inherited in a Mendelian

fashion, therefore the recurrence risk for siblings and future
pregnancies should be discussed.

TREATMENT

For the treatment of AMG, pyridostigmine is usually the first
line treatment in children; neostigmine may be preferred in
neonates or infants. Subsequently, oral steroids (and other
immunosuppressive agents such as azathioprine, methotrex-
ate, cyclosporine, tacrolimus, or mycophenolate mofetil),
intravenous immunoglobulin, or plasmapheresis may be of
benefit. Thymectomy should generally be avoided during
early childhood due to subsequent immunosuppression. 

In childhood MG, indications for thymectomy include the
presence of a thymoma; generalized anti-AChR positive myas-
thenia; ocular myasthenia with progressive generalized weak-
ness; and non-thymoma-related autoimmune myasthenia
that is unresponsive to treatment. Thymectomy is not recom-
mended in seronegative myasthenia, anti-MuSK antibody
positive myasthenia, or pure ocular myasthenia.10,13,16 When
thymectomy is performed, clinicians should be vigilant to
the increased likelihood of antimuscarinic side effects of
cholinesterase inhibitor medications. Pre- and postoperative-
ly, corticosteroids rather than pyridostigmine may be used to
improve weakness. In the immediate postoperative period,
neostigmine may be given parenterally. A number of medica-
tions may exacerbate weakness in individuals with MG and
should be avoided: gentamicin, ampicillin, erythromycin,
morphine, and gadolinium-based contrast agents.

Individual treatments may be of clinical benefit, although
systematic evidence is lacking.10 Juvenile MG does not respond
to 3,4-DAP and the drug is not recommended in AMG.
Considering CMS, some syndromes respond to pyridostig-
mine (CMS due to ChAT deficiency, the fast channel syn-
drome, rapsyn mutation, and AChR deficiency). Slow-channel
syndromes may respond to fluoxetine54,55 and endplate anti-
cholinesterase deficiency may respond to ephedrine.37 3,4-
DAP has been trialled with some success in the treatment of
CMS.56

Conclusion
Autoimmune myasthenia in children is an uncommon condi-
tion. Despite increased recognition, congenital myasthenia
remains rare. Neonates, infants, and children with myasthe-
nia may present to a variety of paediatric specialities; there-
fore, increased awareness of the signs and symptoms of
myasthenic syndromes is required. Recent advances in mole-
cular medicine have led to further characterization of CMS
and identification of CMS subgroups which may help to
direct management and aid genetic counselling. Practically,
the management of myasthenia should be undertaken in
conjunction with a specialist multidisciplinary team.

Accepted for publication 2nd April 2007.
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