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Myasthenia gravis (MG) and amyotrophic lateral sclerosis (ALS) are distinct disorders. ALS 
affects motor neurons that control muscle movement, while MG controls communication 
between neurons and muscles, which occurs at neuromuscular junctions. However, on rare 
occasions, ALS develops after MG and vice versa. The coexistence of the two diseases rep-
resents a diagnostic challenge and requires thoughtful interpretation of clinical features. We 
present the case of a 53-year-old Korean male who developed ALS after MG, confirmed by 
clinical and electrophysiological follow-up. 
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Myasthenia gravis (MG) is an autoimmune disorder of the neuromuscular junction char-
acterized by fluctuating muscle weakness and fatigability. By contrast, amyotrophic lateral 
sclerosis (ALS) is a progressive neurodegenerative disorder affecting motor neurons in the 
brain and the spinal cord. MG and ALS are rare diseases, with incidence rates of 2.40/100,000 
and 1.20/100,000, respectively, in South Korea.1,2 However, the co-occurrence of MG and 
ALS has been described in a few reports, suggesting a possible association of the two 
conditions.3-5 There is also evidence that several autoimmune disorders, including MG, are 
associated with a small but increased risk for ALS.6 A recent study reported that 0.75% of 
patients with ALS were also affected by MG, a number that is higher than expected.5 Here, 
we report the case of a patient with seropositive ocular MG who later developed ALS. 

CASE

A 53-year-old male presented with ptosis and intermittent diplopia in May 2016. Accord-
ing to his medical history, he underwent thymectomy and postoperative radiotherapy 
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for thymoma in May 2011 and had been diagnosed with 
ocular MG in September 2012. He had no family history of 
neuromuscular disorders. He had been symptom-free on 
pyridostigmine and had therefore stopped the medicine  
3 months before his relapse of ocular symptoms. On neuro-
logical examination, he had spontaneous bilateral ptosis and 
fatigable diplopia, but there were no symptoms or signs of 
weakness in the bulbar, limb, or respiratory muscles. Deep 
tendon reflexes (DTRs) were normoactive in four limbs, and 
Babinski signs were absent. Acetylcholine receptor antibod-
ies (AChR-ab level = 11.083 nmol/L) and anti-titin antibodies 
were positive, and the result of the repetitive nerve stimula-
tion test (RNST) was normal. We prescribed pyridostigmine, 
and 3 months later he arbitrarily stopped the medication 
without ocular symptoms. In October 2016, he started to ex-
perience exertional dyspnea and orthopnea without ocular 
symptoms and visited our pulmonary medicine department 
in November. Pulmonary function testing revealed restric-
tive ventilator function with reduced forced vital capacity 
(FVC; 2.87 L and 62%). His dyspnea slowly worsened without 
diurnal variation, and he came back to our clinic in March 
2017. On neurological examination, he showed slurred 
speech and weakness in the proximal left arm (4/5 using the 
Medical Research Council grading system); these symptoms 
did not show diurnal variation. Sensory evaluation was nor-
mal. DTRs were decreased in the left arm but normoactive in 
the right arm and both legs. Hoffmann’s reflex and Babinski  
signs were absent. The patient’s AChR-ab level (14.489 nmol/L)  
was mildly elevated compared to before, but the RNST was 
again normal. Suspecting generalization of MG, we pre-
scribed oral prednisolone, pyridostigmine, and azathioprine. 
However, his overall symptoms slowly progressed, and his 
right arm, face, and neck weakened. Generalized muscle 
fasciculation including the tongue, hand tremors, and leg 
cramps appeared, and the atrophy of the tongue and the 
left arm became prominent. In June 2017, a nerve conduc-
tion study was performed and revealed decreased com-
pound motor action potential amplitudes in the left axillary 
and musculocutaneous nerves. Electromyography (EMG) 
showed fibrillation potentials and positive sharp waves with 
chronic denervation in the left first dorsal interosseous, tri-
ceps brachii, biceps brachii, and thoracic paraspinal muscles 
and chronic denervation in the bulbar and lumbosacral re-
gions; fasciculation potentials were also observed in the left 

biceps muscle. Biochemical investigations, his thyroid profile, 
tumor markers, and paraneoplastic antibodies other than an-
ti-titin antibodies were normal. A genetic test for Kennedy’s 
disease was negative. Computed tomography (CT) scans of 
the chest and brain did not reveal remarkable abnormalities. 
Spine CT showed no evidence of cord or root compression. 
The patient’s FVC (1.77 L and 37%) was further reduced, and 
his maximal inspiratory pressure (MIP) and maximal expirato-
ry pressure (MEP) were also decreased, at 23 cmH2O (normal, 
>46) and 43 cmH2O (normal, >72), respectively. He arbitrarily 
stopped the medication again, because of the lack of clinical 
improvement. In September 2017, he visited the emergency 
room of our institution, with acute hypercapnic respiratory 
failure after taking a sleeping pill. Weaning from mechanical 
ventilation was possible; however, he needed bilevel pos-
itive airway pressure (BiPAP) support while lying down or 
sleeping. In spite of intravenous immunoglobulin (IVIG; 0.4 
g/kg for 5 days) and high-dose steroid treatment, dyspha-
gia and leg weakness appeared, and his overall symptoms 
further progressed (Fig. 1). During a follow-up, hyperactive 
knee jerks were observed. He was then diagnosed with clin-
ically probable laboratory-supported ALS, according to the 
revised El Escorial criteria:7 upper motor neuron (UMN) signs 
in the lumbar region, lower motor neuron (LMN) signs in the 
bulbar and cervical regions, and active and chronic denerva-
tion in the cervical and thoracic regions determined by EMG. 

DISCUSSION

We concluded that the patient developed ALS with stable 
MG, based on our clinical and neurophysiological findings:  
1) chronic progressive asymmetric muscle weakness in a 
myotomal distribution spreading to adjacent regions with-
out response to immune-modulating therapy; 2) generalized 
fasciculation and muscle atrophy usually seen in motor neu-
ron diseases; 3) normal RNST in spite of clinical deterioration; 
4) EMG findings compatible with motor neuron diseases, 
with widespread denervation even outside of motor deficit 
territories; and 5) coexistence of UMN and LMN signs. In our 
case, lower motor neuron deficits were found in more than 
two body regions (initially in cervical and thoracic regions), 
thus meeting the minimum requirements of a diagnosis of 
ALS.7 However, caution was warranted regarding an ALS 
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diagnosis, until the upper motor neuron sign developed 
during the 1.5-year follow-up. MG with muscle-specific ki-
nase (MuSK) antibodies can mimic bulbar onset ALS, often 
initially showing bulbar weakness with neck and respiratory 
involvement and muscle atrophy.8 We did not test for MuSK 
antibodies; however, the coexistence of AChR and MuSK an-
tibodies is rare, and the clinical course of our patient and his 
poor response to immune therapy favored ALS.9 

Progressive exertional dyspnea and orthopnea could be 
caused by diaphragmatic weakness related to MG; however, 
the unusual co-occurrence with ALS caused dyspnea in this 
case.3 It has been suggested that autoimmune diseases, in-
cluding MG, are associated with a small but increased risk for 
ALS.6 The possible links between MG and ALS may be repre-
sented by immunological dysfunction and shared autoan-
tibodies against neuromuscular junction proteins including 
low-density lipoprotein receptor-related protein 4.10 In a pre-
vious review of 12 patients with ALS after MG, males were 
affected twice as often as females, which might reflect a 

higher incidence of ALS in the male population.4 Myasthenic 
symptoms, AChR-ab positivity, and RNST results are not dif-
ferent from those usually found in MG.4 In addition, clinical 
features that are specific to ALS after MG might not exist, 
and the region of ALS onset seems to vary, independently of 
previous myasthenia symptoms.4 Half (n = 2/4) of all cases 
with bulbar onset ALS have been reported to be ocular MG, 
and our case represents pure respiratory onset ALS after 
ocular MG.4 The onset interval between MG and ALS is vari-
able, ranging from 3 months to 41 years.4,5 Therefore, when 
muscle weakness develops in regions different from those 
of prior MG or are aggravated or reappear without definite 
fatigability, associations with other diseases such as ALS 
should be considered and tested, by confirming UMN and 
LMN signs and symptoms of motor neuron diseases as well 
as by EMG.

Fig. 1. Summary of the clinical course, medications, laboratory and electrophysiologic findings during the follow-up. MG, myasthenia gravis; Tx, treat-
ment; Pd, prednisolone; AZT, azathioprine; IVIG, intravenous immunoglobulin; AChR-ab, acetylcholine receptor antibody; RNST, repetitive nerve stimu-
lation test; FVC, forced vital capacity; BiPAP, bilevel positive airway pressure; MIP/MEP, maximal inspiratory pressure/maximal expiratory pressure; EMG, 
electromyography; C, cervical; T, thoracic; LS, lumbosacral; B, bulbar.
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