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The neuromuscular junction is a specialized myoneural synapse that is a target for a variety of dis-
orders including autoimmune origin. Although myasthenia gravis, the most common autoimmune neu-
romuscular junction disorder, is characterized by weakness of muscles that increases with repetitive
use and improves with rest, disorders of the neuromuscular junction have a wide range of clinical
presentations. This frequently poses a diagnostic challenge to clinicians. The exact diagnosis of neu-
romuscular junction disorders requires detailed history and physical examination, several pharmaco-
logical methods, neurophysiologic testing, and serologic or immunologic tests. The clinical presentation

determines which diagnostic tests should be used in patients with these disorders.
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Table 1. Diagnosis of neuromuscular junction disorders®

Table 2. Myasthenia gravis differential diagnosis

Pharmacologic tests
Edrophonium
Neostigmine
Pyridostigmine
Electrophysiologic tests
Repetitive nerve stimulation
Single-fiber electromyography
Immunologic tests
Myasthenia gravis

Acetylcholine receptor antibodies (binding, blocking,
modulating)

Antistriational antibodies
Anti-titin, antiryanodine receptor antibodies
Antibodies to muscle-specific receptor tyrosine kinase
Lambert-Eaton myasthenic syndrome
Antibodies to the voltage-gated calcium channel
Miscellaneous
Ice-pack test
Muscle biopsy

N W

) ]ﬂ

M ogle
e

B o

o

= X

b olf o

b

o

e

- @ of

N

2 do

> 1o

2

I

rE

i

(e}
ok
X
=)
s
5
au)

(e}
ok
N
o
N

(

O 1 ooX ™ ox

R

=0
o2
<t
o
D)
1o
ofN
Ju

il
>~
R
[
‘j\l
4+
ox
WE,
Am
o,
oX

St} AR AR HE EokollAl AAIS]
B2 of7|oAe A gt ol &
A B (postsynaptic) AL gHzlskel
o] gt HEEA] ZHsfjof & 523t o
Az 3 ohFa g

s=2223i=(Myasthenia gravis, MG)

o
0x
0
&
H
Ral

il

3
w2 e
o
o X
o
N Fi
_1 O
13 i
(0
A
]
o)
(
|o
Fu
Lz
oX
ML
H
N
N
N
N
o

< B [
I

S W orfr
oS 2

rd
Ho
<
<
3
ORI
2
o
_?_‘
i
£ Am
4
1
rd

<orin
o
id
(2 IL_-]
fu
2
(2

ox
roolN
2
H
l"I
-0,

. Lo e

ox

(dipolpia)Q} +=74E*] H(ptosis), B-53ZZ(photophobia)
FAE WOlAW FE7)5e HAOIT B G A

ol olef e S/ HolAuh MGol= 2] A4 F
ARG Bolt) =180] Zgoksla Q13| ‘Cogan’s lid twitch’,’
CA] A —%%E'é%,(saccadlc jitter)’, < L8-0Fs}of| o]3t LEY

(gaze paretic nystagmus)’ Y 2ol A5 = 3tz @._ F 5= ek skxpet

Oo

Other neuromuscular junction disorders
Congenital myasthenic syndromes
Botulism
Lambert-Eaton syndrome

Cranial nerve palsies
Diabetes
Intracranial aneurysm
Trauma (e.g., orbital fractures)
Congenital (e.g., Dwayne syndrome)
Infections (e.g., basilar meningitis)
Inflammation (e.g., cavernous sinus syndromes)
Neoplasm (e.g., basilar meningioma)
Horner's syndrome

Muscle diseases
Myotonic muscular dystrophy
Oculopharyngeal muscular dystrophy
Mitochondrial myopathies (e.g., chronic progressive
external ophthalmoplegia)

CNS Pathology
Stroke
Demyelinating disease

Other
Motor neuron disease
Metabolic disease (e.g., thyroid disease)
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Table 3. Selection of the diagnostic tests based on clinical features®

Distribution of Weakness

Bedside Test Sensitivity, % Edx Test (muscle) Sensitivity, % Immunologic Sensitivity, % Other

Ocular Edrophonium 60-95 SFEMG (facial) 90 AChR-Ab 50
Ice pack* 89
Oropharyngeal None RNS 60 AChR-Ab 85
(limb/cranial)
SFEMG 99 MuSK-Ab 40-50
(limb/facial) (if above
negative)
Generalized (reflexes normal, no None RNS 60 AChR-Ab 85
autonomic signs), suspect MG (limb/cranial)
SFEMG 99 MuSK-Ab 40-50
(limb/facial) (if above
negative)
Generalized (hyporeflexia, None RNS (hand) 98 VGCC-Ab 90
autonomic signs),
suspect LEMS SFEMG (limb) 100
Suspect botulism None RNS (limb) ? None
Suspect CMS None RNS (limb)* ? None Muscle
biopsy

Edx, electrodiagnostic; SFEMG, single-fiber electromyography; AChR-Ab, acetylcholine receptor antibody; RNS, repetitivenerve stimu-
lation; MuSK-Ab, muscle-specific receptor tyrosine kinase antibody; MG, myasthenia gravis; LEMS, Lambert-Eaton myasthenic syndrome;
VGCC-ADb, voltage-gated calcium channel antibody; CMS, congenital myasthenic syndrome.*Only if ptosis is present.
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Table 4. Classification congenital myasthenic syndrome
(CMS) based on side of defect**

Index
cases
Presynaptic defects (7%)
Choline acetyltransferase deficiency' 13
Paucity of synaptic vesicles and reduced 1
quantal release
Lambert-Eaton syndrome like 2
Other presynaptic defects 2
Synaptic basal lamina-associated defects (14%)
Endplate AChE deficienchr 36
Postsynaptic defects (73%)
Kinetic abnormality of AChR with/without 52
AChR deficiency’
AChR deficiency with/without minor kinetic 93
abnormality’
Rapsyn deficiency’ 38
Kinetic defect in Na 1.4" 1
Plectin deficiency 1
Synaptopathy (6%)
Dok-7 myasthenia’ 14
Total (100%) 253

*Classification based on cohort of CMS patients investigated at
the Mayo Clinic between 1998 and 2007. TGene defects identified.
AChE, acetylcholinesterase; AChR, acetylcholine receptor.
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