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TABLE 461-2 The Congenital Myasthenic Syndromes

Low-affinity fast
channel
Severe AChR
deficiencies

AChE deficiency

Clinical Features
Most common; weak
forearm extensors; onset
second to third decade;
variable severity
Onset early; moderately
severe; ptosis, EOM involvement; weakness and fatigue
Early onset; variable severity;
fatigue; typical MG features

Electrophysiology
Repetitive muscle response
on nerve stimulation; prolonged channel opening
and MEPP duration
Brief and infrequent channel
openings; opposite of slow
channel syndrome
Decremental response to
repetitive nerve stimulation;
decreased MEPP amplitudes

Early onset; variable severity; scoliosis; may have normal EOM, absent pupillary
responses

Decremental response to
repetitive nerve stimulation

Genetics
Autosomal dominant; α,
β, ε; AChR mutations

Autosomal recessive;
may be heteroallelic
Autosomal recessive; ε
mutations most common; many different
mutations
Mutant gene for AChE’s
collagen anchor (COLQ)

End-Plate Effects
Excitotoxic end-plate
myopathy; decreased
AChRs; postsynaptic
damage
Normal end-plate
structure

Treatment
Quinidine, fluoxetine:
decrease end-plate
damage; made worse
by anti-AChE
3,4-DAP; anti-AChE

Increased length of end
plates; variable synaptic
folds

Anti-AChE; 3,4-DAP

Small nerve terminals;
degenerated junctional
folds

Worse with anti-AChE
drugs; use albuterol,
ephedrine, 3,4-DAP

Abbreviations: AChE, acetylcholinesterase; AChR, acetylcholine receptor; EOM, extraocular muscles; MEPP, miniature end-plate potentials; MG, myasthenia gravis; 3,4-DAP,
3,4-diaminopyridine.

MG, but the weakness is usually mild, and recovery occurs within
weeks or months after discontinuing its use. Aminoglycoside antibiotics or procainamide can cause exacerbation of weakness in myasthenic
patients; very large doses can cause neuromuscular weakness in normal individuals.
LEMS is a presynaptic disorder of the neuromuscular junction that
can cause weakness similar to that of MG. The proximal muscles of the
lower limbs are most commonly affected, but other muscles may be
involved as well. Cranial nerve findings, including ptosis of the eyelids
and diplopia, occur in up to 70% of patients and resemble features of
MG. However, the two conditions are usually readily distinguished,
because patients with LEMS have depressed or absent reflexes and
experience autonomic changes such as dry mouth and impotence.
Nerve stimulation produces an initial low-amplitude response and,
at low rates of repetitive stimulation (2–3 Hz), decremental responses
like those of MG; however, at high rates (50 Hz), or following exercise, incremental responses occur. LEMS is caused by autoantibodies directed against P/Q-type calcium channels at the motor nerve
terminals, which can be detected in ~85% of LEMS patients by
radioimmunoassay. These autoantibodies result in impaired release of
ACh from nerve terminals. Many patients with LEMS have an associated malignancy, most commonly small-cell carcinoma of the lung,
which may express calcium channels that stimulate the autoimmune
response. The diagnosis of LEMS may signal the presence of a tumor
long before it would otherwise be detected, permitting early removal.
Treatment of LEMS involves plasmapheresis and immunosuppression,
as for MG. 3,4-Diaminopyridine (3,4-DAP) and pyridostigmine may
also be symptomatically helpful. 3,4-DAP acts by blocking potassium
channels, which results in prolonged depolarization of the motor nerve
terminals and thus enhances ACh release. Pyridostigmine prolongs the
action of ACh, allowing repeated interactions with AChRs.
Botulism (Chap. 178) is due to potent bacterial toxins produced
by any of eight different strains of Clostridium botulinum. The toxins
enzymatically cleave specific proteins essential for the release of ACh
from the motor nerve terminal, thereby interfering with neuromuscular transmission. Most commonly, botulism is caused by ingestion of
improperly prepared food containing toxin. Rarely, the nearly ubiquitous spores of C. botulinum may germinate in wounds. In infants,
the spores may germinate in the gastrointestinal (GI) tract and release
toxin, causing muscle weakness. Patients present with myasthenia-like
bulbar weakness (e.g., diplopia, dysarthria, dysphagia) and lack sensory
symptoms and signs. Weakness may generalize to the limbs and may
result in respiratory failure. Reflexes are present early, but they may be
diminished as the disease progresses. Mentation is normal. Autonomic
findings include paralytic ileus, constipation, urinary retention, dilated
or poorly reactive pupils, and dry mouth. The demonstration of
toxin in serum by bioassay is definitive, but the results usually take
a relatively long time to be completed and may be negative. Nerve
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stimulation studies reveal findings of presynaptic neuromuscular
blockade with reduced compound muscle action potentials (CMAPs)
that increase in amplitude following high-frequency repetitive stimulation. Treatment includes ventilatory support and aggressive inpatient
supportive care (e.g., nutrition, deep vein thrombosis prophylaxis) as
needed. Antitoxin should be given as early as possible to be effective
and can be obtained through the Centers for Disease Control and
Prevention. A preventive vaccine is available for laboratory workers or
other highly exposed individuals.
Neurasthenia is the historic term for a myasthenia-like fatigue
syndrome without an organic basis. These patients may present with
subjective symptoms of weakness and fatigue, but muscle testing usually reveals the “give-away weakness” characteristic of nonorganic
disorders; the complaint of fatigue in these patients means tiredness
or apathy rather than decreasing muscle power on repeated effort.
Hyperthyroidism is readily diagnosed or excluded by tests of thyroid
function, which should be carried out routinely in patients with suspected MG. Abnormalities of thyroid function (hyper- or hypothyroidism) may increase myasthenic weakness. Diplopia resembling that
in MG may occasionally be due to an intracranial mass lesion that
compresses nerves to the EOMs (e.g., sphenoid ridge meningioma),
but magnetic resonance imaging (MRI) of the head and orbits usually
reveals the lesion.
Progressive external ophthalmoplegia is a rare condition resulting
in weakness of the EOMs, which may be accompanied by weakness of
the proximal muscles of the limbs and other systemic features. Most
patients with this condition have mitochondrial disorders that can be
detected on muscle biopsy (Chap. 462e).

Chapter 461 Myasthenia Gravis and Other Diseases of the Neuromuscular Junction

Type
Slow channel

Search for Associated Conditions (Table 461-3) Myasthenic patients
have an increased incidence of several associated disorders. Thymic
abnormalities occur in ~75% of AChR antibody–positive patients, as
noted above. Neoplastic change (thymoma) may produce enlargement
of the thymus, which is detected by computed tomography (CT) scanning of the anterior mediastinum. A thymic shadow on CT scan may
normally be present through young adulthood, but enlargement of the
thymus in a patient age >40 years is highly suspicious of thymoma.
Hyperthyroidism occurs in 3–8% of patients and may aggravate the
myasthenic weakness. Thyroid function tests should be obtained in
all patients with suspected MG. Because of the association of MG with
other autoimmune disorders, blood tests for rheumatoid factor and
antinuclear antibodies should also be carried out. Chronic infection of
any kind can exacerbate MG and should be sought carefully. Finally,
measurements of ventilatory function are valuable because of the
frequency and seriousness of respiratory impairment in myasthenic
patients.
Because of the side effects of glucocorticoids and other immunosuppressive agents used in the treatment of MG, a thorough medical
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