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ABSTRACT
Myasthenia gravis (MG) is an autoimmune disease caused by the presence of immunoglobulin G (IgG)1 and IgG3 
complement activating antibodies against the nicotinic acetylcholine receptor, which affects the neuromuscular 
junction leading to fl uctuating muscle weakness due to impaired neuromuscular transmition. The association of 
MG and demyelinating diseases is rare, but it has been described before and it could be part of an unspecifi c im-
mune activation, due to genetic susceptibility or it could just happen randomly. Demyelinating diseases (DD) in MG 
patients can occur as monophasic events (myelitis, optic neuritis, acute disseminated encephalomyelitis) or recur-
rent diseases (multiple sclerosis, recurrent transverse myelitis) and since the incidence of DD is higher in MG 
patients than in general population this association could be part of an autoimune syndrome or genetically in-
duced. We present the case of a 30 year old woman who presented with an unspecifi c onset of MG and after 5 
months was readmitted to our unit with transverse myelitis (with negative aquaporin 4 antibodies) which regressed 
after 5 days of combined intravenous corticotherapy and immunoglobulin treatment. 
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INTRODUCTION

Myastenia gravis is caused by autoantibodies 
specifi c for the human nicotinic acethylcholine re-
ceptor which are present in about 85% of MG pati-
ents. MG is a disease affecting mostly women 
between 20 and 40 years old and mostly men 
between 60 and 80 years old. The seronegative 
forms could be attributed to antibodies targeting 
muscle specifi c kinase or other proteins in the post 
synaptic muscle membrane.

Acute transverse myelitis is one of the causes of 
acute transverse myelopathy. Acute transverse 
myelopathy can have different causes: compressi-
on, vascular, neoplasic, paraneoplasic and in-
fl ammatory disorders (demyelination, infections – 
herpes zoster, herpes simplex virus and other 
infl ammatory disorders – like lupus erythematosus). 
Demyelinating disorders such as multiple sclerosis 

(MS), neuromyelitis optica spectrum disorder 
(NMOSD) and idiopathic transvers myelitis are the 
most common causes of acute transverse myelitis. 
In MS patients the magnetic resonance imaging 
(MRI) of the spinal cord shows lesions in less than 
2 spinal cord segments, the disease may be asymp-
tomatic and oligoclonal bands are present in the 
cerebrospinal fl uid. The NMOSD diagnostic crite-
ria for NMOSD without aquaporin 4 IgG are: 

1. at least 2 core clinical characteristics as a re-
sult of one or more clinical attacks – at least 1 core 
clinical characteristic must be optic neuritis, acute 
myelitis with longitudinally extensive transverse 
myelitis lesions or area postrema syndrome, disse-
mination in space for the clinical characteristics, 
supportive MRI characteristics; 

2. negative aquaporin 4 IgG;
3. exclusion of other diagnoses. 
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The core clinical characteristics are: optic neuri-
tis, acute myelitis, area postrema syndrome, acute 
brainstem syndrome, symptomatic narcolepsy or 
acute diencephalic clinical syndrome with MRI le-
sions and symptomatic cerebral syndrome with 
brain lesions. NMOSD are divided into NMOSD 
with or without aquaporin4 IgG, most of the pati-
ents being seropositive. There are no clinical 
pathognomonic presentations of NMOSD, but a 
single clinical manifestation in seronegative pati-
ents excludes NMOSD. The criteria are used to 
ease diagnosis when dealing with idiopathic trans-
verse myelitis, idiopathic optic neuritis or atyphical 
MS. Inclusion criteria for idiopathic transverse 
myelitis are: sensory, autonomic or motor spinal 
cord dysfunction, bilateral symptoms and clearly 
defi ned sensory level, exclusion of compressive 
ethiology, infl ammation within the spinal cord and 
progression of the symptoms since onset.

The association of MG to demyelinating disea-
ses is rare but it has been reported before, especi-
ally the association of MG and NMOSD; because 
of the rarity of the 2 diseases their association is not 
considered coincidental, generally the MG symp-
toms are mild, but the NMOSD symptoms tend to 
follow more aggresive presentations. The fact that 
both aquaporin 4 IgG and the antibodies against the 
nicotinic acetylcholine receptor are predominantly 
IgG1 complement activating could be involved in 
the diseases association. The association usually 
occurs in patients with controlled MG symptoms; 
patients severly affected may be on more aggresive 
treatment that could prevent NMOSD clinical 
symptoms, so screening for aquaporin 4 IgG in pa-
tients with MG is recommended when they present 
with infl ammatory demyelinating conditions of the 
central nervous system. In seronegative patients di-
agnoses such as MS, NMOSD without aquaporin 4 
IgG, acute diseminated encefalomyelitis, lupus 
erythematosus, or idiopathic transverse myelitis 
should be considered. 

CASE REPORT

We present the case of a 30-year-old woman 
who was fi rst admitted in our clinic in march 2015 
with fatigue, paresthesias and muscular cramps in 
both of her legs which made it diffi cult for her to 
walk. Symptoms started a month before presentati-
on, lasted all day long and apparently improved af-
ter resting. She had no autoimune diseases in her 
family, no other conditions and wasn’t on any treat-
ment or drugs. On neurological examination she 
had a slightly antalgic gait, other than that no neu-

rological abnormalities were revealed, general cli-
nical examination was normal, laboratory tests 
were in normal rates, abdominal ultrasound show-
ed no pathological changes, chest x-ray was nor-
mal, brain CT scan was normal, spinal cord MRI 
showed minimal arthritis of the spinal apophysis at 
L3-L4 level, moderate fl uid level in Douglas space, 
minimal discal protrusion at C5-C6 level without 
radicular compresion, and no spinal cord modifi ca-
tions. Neuromuscular electromyogram showed ne-
urogenic modifi cations and nerve conduction velo-
city was within normal rates. Lumbar puncture was 
performed and cerebrospinal fl uid analysis showed 
no abnormalities. Gynecological examination show-
ed no abnormalities and psychological evaluation 
showed modifi cations of depression and anxiety. 
Since admission she was started on oral treatment 
with nonsteroidal anti-infl ammatory drugs and an-
tidepressants and the initial symptoms seemed to 
regress, although she started to develop fatigue and 
paresthesias in the facial muscles bilateral after 1 
week. Screening for antibodies against the nicoti-
nic acetylcholine receptor was performed and the 
patient was diagnosed with discopathy and anxiety 
disorder until the results came. Since antibodies 
were positive, the patient was diagnosed with MG 
and started on 3 tablets of Mestinon per day. Under 
this therapy all of her symptoms improved and she 
was released stable without any complaints after 1 
week of treatment with Mestinon.

In august 2015 the patient was readmitted to our 
unit, this time for Brown Sequard hemicord syndro-
me on the right, with ipsilateral pyramidal weakness, 
loss of posterior column function on the right and 
contralateral spinothalamic loss. The symptoms 
had subacute onset during a period of about a week. 
Her MG symptom was mild fatigue, but she had a 
diffi cult gait with unilateral support, right leg pare-
sis, Babinski sign was present on the right, she had 
increased osteotendinous refl exes on the right and 
loss of proprioceptive and vibratory function on the 
right and thermoalgesic hypoesthesia on the left he-
mibody with T4 sensory level. General clinical 
examination was normal, laboratory tests were in 
normal rates, chest x-ray was normal, brain MRI 
was normal, and spinal cord MRI showed minimal 
discal protrusion at C5-C6 level, no cord compres-
sion and demyelination from T1 to T6 central and 
bilateral at the proximal level and only on the right 
at the distal level, modifi cations that were conclusi-
ve with transverse myelitis. Aquaporin 4 IgG were 
negative, ophthalmological exam was normal and 
both psychological and psychiatric evaluations 
showed somatoform-anxiety disorder. The patient 
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ristic symptoms like parasthesias and muscular 
cramps. She also had somatoform-anxiety symp-
toms which tricked us into diagnosing her with an-
xiety disorder and discopathy before we discovered 
that her antibodies against the nicotinic acetylcho-
line receptor levels were high. This disorder also 
led to the exageration of the myelopathy symptoms, 
especially the motor disfunction. 

Demyelinating diseases associate in rare cases 
with MG, but when they do it could be part of an 
autoimmune syndrome or it could be due to genetic 
predisposition. NMOSD should be fi rst considered 
in patients with MG who present with infl ammato-
ry demyelinating symptoms and when aquaporin 4 
IgG are negative, additional tests should be perfor-
med to search for other infl ammatory disorders or 
viral infections. There have been reported cases of 
patients with NMOSD symptoms without aquapo-
rin 4 IgG, who had detectable serum myelin oligo-
dendrocyte glycoprotein antibodies, suggesting 
that there could be other antibodies involved in the 
pathophysiology of NMOSD without aquaporin 
4 IgG. Also, occasionally, patients without aquapo-
rin 4 IgG and symptoms meeting NMOSD criteria 
are found later seropositive; this happens usually in 
the case of technical errors while testing, in case of 
relapse, or when patients are tested while plasma 
exchange or immunosuppresive drugs are used. 
Our patient had only 1 core clinical manifestation 
out of the 5 described in NMOSD, so when she tes-
ted negative for aquaporin 4 antiboodies, we didn’t 
test for other antibodies that have been associated 
with NMOSD in literature, because she didn’t meet 
NMOSD criteria in the fi rst place. Although she 
was tested while she was on corticotherapy, false 
negative results have only been described in pati-
ents using immunosuppresive drugs.

Regarding treatment, most NMOSD patients 
respond to steroids and plasmapheresis in acute 
phase. Our patient didn’t show any improvements 
after 4 days of dexamethasone alone, immunoglo-
bulin had to be added to treatment in order to show 
clinical response. 

CONCLUSIONS

We presented a case of MG associated with idi-
opathic transverse myelitis in a 30-year-old woman 
with uncharacteristic onset of MG. Usually MG is 
associated with transverse myelitis as part of 
NMOSD, but in this case the patient didn’t meet the 
criteria and no other cause of myelitis was found. 
Demyelinating diseases can occur in MG as part of 
an autoimmune syndrome, randomly or due to ge-

FIGURE 1. Spinal cord MRI of the patient showing 
demyelination

was started on intravenous corticotherapy and oral 
treatment with an antidepressant since admission. 
After 4 days of corticotherapy the symptoms show-
ed no improvement and intravenous therapy with 
immunoglobulin was added. After 5 days of immu-
noglobulin the paresis went from 1/5 to +3/5 in cli-
nostatism, she had no more objective sensory defi -
ciencies, only slightly paresthesias in her right 
hemibody and she could walk with a cane. She was 
released with indications of physiotherapy and 
treatment with mestinon 3 tablets per day and anti-
depressant therapy. At her 2 months follow up she 
had no relapses, her gait improved signifi cantly, 
although she still used the cane and still had mild 
paresthesias in her righr hemibody. At her 4 months 
follow up she had a normal gait, no more paresthe-
sias and still no relapses or ocular symptoms.

DISCUSSIONS

This case is interesting because MG usually as-
sociates with transverse myelitis as part of NMOSD, 
but in this case the patient didn’t seem to meet 
NMOSD without aquaporin 4 IgG criteria. She had 
only 1 core clinical characteristic, even if that was 
transverse myelitis, the spinal cord MRI was con-
clusive with the demyelinating disease and no other 
diagnoses were found (no oligoclonal bands in the 
cerebrospinal fl uid, no infl ammatory markers were 
found, no IgG for herpes virus, and tests for HIV 
virus and syphilis were negative). She rather met 
idiopathic transverse myelitis criteria since she 
had: sensory and motor spinal cord dysfunction, bi-
lateral symptoms, clearly defi ned sensory level, ex-
clusion of compressive ethiology, infl ammation 
within the spinal cord was present at the MRI and 
she manifested a progression of the symptoms sin-
ce onset. She didn’t have a classical onset of MG 
neither, since her disease started with uncharacte-
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netic predisposition. When aquaporin 4 IgG are ne-
gative in patients with MG and infl ammatory 
demyelinating symptoms which don’t meet 
NMOSD criteria, additional testing should be per-

formed, false-negative results excluded, and if no 
relapses or seroconversion are later identifi ed, only 
then the demyelinating disease can be considered 
as idiopathic.   
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