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Coronavirus disease 2019 (COVID-19) has developed as a pandemic and it has been shown that COVID-19 not only causes symp-
toms of the respiratory system, but can also cause neuromuscular complications. We report the third case of ocular myasthenia 
gravis emerging after getting infected by COVID-19 virus, in a 46 years old woman. The patient was admitted to hospital with severe 
muscle and joint pain along with flu-like symptoms and then she tested positive for SARS-Cov-2 COVID-19 by nasopharyngeal RT-PCR 
testing. Her ptosis in the right superior eyelid appeared 10 days after her COVID-19 PCR test resulted positive. Single fiber EMG was 
compatible with motor endplate dysfunction and acetylcholine receptor (AchR) antibody (Ab) was positive with high titer. Oral cor-
ticosteroid therapy, the dose of which was gradually increased, was started to the patient and objective improvement was observed 
in the patient’s ptosis and enophthalmos in the first week after the initiation of treatment. COVID-19 is leading to immune-mediated 
damage by the release of inflammatory cytokines. Myasthenia gravis (MG) displays itself with the destruction of the connection be-
tween muscles and the nerves. This eradication of the connections cause weakness of the muscles.
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Abstract

Introduction
Myasthenia gravis (MG) is a disease affecting the neuro-muscular junction, which results in classical symptoms of variable degree of 

muscle weakness and fatigability [1]. Weakness of these muscles most of the time involves muscles of the eye with diplopia and ptosis, 
whereas this aforementioned weakness can be in either generalized or localized form. This issue generally concerns proximal muscles 
rather than distal muscles [2]. Disease is precipitated by pathogenic autoantibodies towards the skeletal muscle acetylcholine receptor 
(AChR) in the neuro-muscular junction [3]. The definite origin of the autoimmune response in MG is not known, yet thymic gland ab-
normalities such as thymic hyperplasia or tyhmus neoplasias essentially play a role in patients with autoantibodies. Meanwhile, genetic 
predisposition plays a crucial role in patients who develop this disorder [4-6].

 Only ocular findings are present in 15% of patients with myasthenia gravis. The main symptoms of ocular myasthenia gravis are ptosis 
which is isolated or associated with extraocular muscles, unilateral or bilateral, aggravated towards the end of the day; and diplopia with 
fluctuations during the day. Due to involvement of the levator palpebrae superioris muscle complex, ptosis arises.

There are some clinical tests, that are non-invasive, to help diagnostic testing for ocular myasthenia gravis. Cogan’s Lid Twitch test, lid 
fatigability test and ice test along with rest test can be counted as examples for such non-invasive tests [7]. First of all, in “lid fatigability 
test”, when the patient had prolonged upward embosom, ptosis intensifies [1]. Cogan lid twitch which is another clinical sign of ocular 
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myasthenia gravis is revealed by having the patient look upwards, followed by downwards direction. As the affected eye saccades up, 
the upper lid overshoots. Nevertheless, Cogan’s lid twitch is not specific to ocular MG [8]. Meanwhile, “Hering’s law of equal innervation” 
emphasizes that each of the reciprocal eye muscles are innervated equally. So, manual lifting of the more ptotic eyelid reduces the muscle 
strength required to keep the eyelid elevated, and then the contralateral levator palpebrae superioris muscle relaxes and causes incre-
mentation of ptosis [1].

There are a couple diagnostic tests including neostigmine test, edrophonium chloride test, serum acetylcholine receptor antibody 
(AchR Ab) and some electrophysiological tests. Single fiber electromyography (SFEMG) and repetitive nerve stimulation (RNS) tests are 
examples of the electrophysiological tests [7]. In healthy individuals, muscle action potential amplitude stays the same in RNS, however 
more than 10% decline in this amplitude is typically seen in MG patients, especially by the fourth or fifth response [9]. Nevertheless, 
solely 33% of patients that have pure OMG demonstrate this reduced response [10]. Single-fiber electromyography (SFEMG) is the most 
sensitive diagnostic tool for determining abnormal neuromuscular transmission as we have seen in OMG. 85 - 100% sensitivity is existent 
in SFEMG for ocular myasthenia gravis when it is used on the frontalis muscle or orbicularis oculi muscle [11,12].

It has been shown that some infectious agents such as viruses or bacteria can provoke a myasthenic crisis in pre-diagnosed myasthenia 
gravis patients. However, there is no certain evidence on infectious agents that cause MG in normal individuals yet.

With the epidemic of the novel COVID-19; it is found that the coronovirus infection immensely and extremely affects patients with 
neuromuscular diseases. It is possible that associated neuromuscular disorders (NMDs) have occurred previously but have been over-
shadowed by systemic manifestations. In cases with COVID-19 infection, it has been revealed that neurological findings are also seen in 
addition to atypical pneumonia or respiratory distress.

This is the third case of ocular myasthenia gravis triggered by coronavirus SARS-CoV-2 infection and we tried to define the clinical course, 
pathophysiological mechanisms and briefly review the current literature on COVID-19 in myasthenia gravis patients.

Case Report
A 46 years old woman was presented with ptosis on her right superior eyelid. She had no chronic diseases and no regular drug admi-

nistration. She had a smoking history of 15 pack years and there is no record of alcohol consumption. Her medical history was considerab-
le for coronavirus infection. In January 2021, she was admitted to hospital with severe muscle and joint pain along with flu-like symptoms. 
She had no symptoms of shortness of breath, difficulty in swallowing, fatigue in chewing or proximal muscle weakness. Then she tested 
positive for SARS-Cov-2 COVID-19 by nasopharyngeal RT-PCR testing. After the diagnosis, Favipiravir-200 mg 2 x 8 pills for the first day 
and then 2 x 3 pills for the following 4 days were used. Patient’s complaint appeared 10 days after her COVID-19 PCR test resulted positive. 
Her eyelid ptosis towards the evening was increasing.

On our examination, she had right eye ptosis that was fatigable. Her eye movements were bilateral free in all directions, there was no 
diplopia or pain with movements. Autorefraction was (+3,00), (-3,50)@150 in the right eye and (-0,25) in the left eye. Vision was 5/10 
in the right eye, which was amblyopic, and 10/10 in the left eye. Her eye pressure was normal for both of the eyes. Bilateral direct and 
indirect light reflexes were normal and there was no reactive afferent pupil defect existent. Pupils were isocoric. She had enophthalmos 
accompanying ptosis in right eye.

In biomicroscopy, bilateral anterior and posterior segment examination was normal. She pointed out generalized fatigue, muscle and 
joint pain. Nonetheless, she reported no focal weakness on neurological examination. She had normal muscle strength and normal tendon 
reflexes.

In neurology consultation, according to MRI-Angiography there was no evidence of venous thrombus in the superior sagittal sinus, 
inferior sagittal sinus, sinus rectus and both transverse and sigmoid sinuses. EMG was performed and there was no finding suggestive of 
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neuromuscular junction disease on repetitive nerve stimulation test. Single fiber EMG was performed and it was compatible with motor 
endplate dysfunction with the method examined. Existence of acetylcholine receptor antibody (AchR Ab) was confirmed with high level 
5.58 nmol/L (normal < 0.25 nmol/l). No monoclonal antibody was detected in immunofixation electrophoresis. At the pulmonological 
consultation, there was no pathology detected based on thorax and pulmonary CT-Angiography.

Based on the combination of findings from patient’s history, laboratory tests and electrodiagnostic testing; the patient was diagnosed 
with post-covid infection ocular myasthenia gravis with positivity of AchR Ab. 7.5 mg prednisolone per oral was started for 5 days, then 
this administration was increased to 10 mg for 5 days; following up with 12.5 mg for 1 month and then with 15 mg for 1 month. Objective 
improvement was observed in the patient’s ptosis and enophthalmos in the first week after the initiation of treatment. No side effects of 
corticosteroids were observed during the follow-up of the patient.

Figure 1: Photography of the patient: Right upper eyelid ptosis and enophthalmos at presentation (A). 
7 days after corticosteroid treatment, significant improvement was observed in the patient's ptosis and enophthalmos (B). 

Discussion
A few case reports of SARS-Cov-2 COVID-19 infections in patients with pre-diagnosed MG have been reported [13-15]. As far as we 

know, lately there is just one published case series of myasthenia gravis which has developed as a complication of COVID-19 infection; 
whereas the 3 patients in this case series were that of generalized myasthenia gravis [16]. We report a case of ocular myasthenia gravis 
coming up shortly after SARS-Cov-2 COVID-19 infection who responded well to corticosteroid treatment.

In our brief literature review, we have inspected two patients who have ocular MG that emerged just after COVID-19 infection [17,18]. 
The first patient suffered from ptosis, the most common and initial symptom of ocular MG, after positivity for SARS-Cov-2 COVID-19 by 
nasopharyngeal RT-PCR testing, as in our case. 

 Also, no focal weakness on neurological examination was reported and acetylcholine receptor (AchR) antibody (Ab) was positive 
with high titer, in parallel with our case. The patient’s EMG test was consistent with a neuromuscular transmission defect, with a reduced 
response on RNS test of left orbicularis oculi muscle more than 10%, whereas our patients’ EMG had no finding suggestive of neuromus-
cular junction disease on RNS test. However, the single fiber EMG of our patient was compatible with motor endplate dysfunction; so we 
made a diagnosis of post-COVID-19 ocular MG in our patient. In our case; the patient displayed significant improvement at her ptosis with 
the corticosteroid treatment, though it should be noted that pyridostigmine was used and improvement was observed in the patient that 
in the literature we reviewed [17]. The second patient in the literature we inspected suffered from diploia and ptosis as well as about 1 
month earlier she had sypmtoms of mild respiratory symptoms, muscle and join pain, headache, anosmia, ageusia but she had no fever. 
Also, no focal weakness on neurological examination was reported, acetylcholine receptor (AchR) antibody (Ab) was positive with high 
titer and a positive test with edrophonium chloride was reported. A nasopharyngeal RT-PCR test taken about one month after onset of 
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respiratory symptoms was resulted negative, that indicates no acute COVID-19 infection, so antibodies (IgA/IgG) against SARS-CoV-2 
were performed and were found positive in serum. The patient that in the literature we reviewed, responded well to intravenous immu-
noglobulins and oral anticholinesterase-pyridostigmine [18]. 

In our case report, the patient possessed ocular symptoms of MG after getting infected by SARS-Cov-2 COVID-19infection. At the same 
time, she had a good response to corticosteroid therapy which is an immunosuppressant. In the course of the outbreak of the novel coro-
navirus SARS-CoV-2, it has been established that neurological complications in the form of autoimmune reactions such as Lambert-Eaton 
syndrome, Guillain-Barré syndrome (GBS) and Myasthenia Gravis (MG) can be exacerbated.

Yet, the pathophysiological mechanism underlying the disease has not been fully determined and requires more research. Notwiths-
tanding, it is evident that inflammatory response and autoimmune mediated mechanisms play an influential role in the pathogenesis of 
the MG. In postsynaptic neuromuscular junction, acetylcholine receptors are destructed by the antibodies and the inflammatory cytokines 
that resulted in decrement of the muscle action potential [19].

It has been shown that, COVID-19 virus can enter the cells using the angiotensin converting enzyme 2 (ACE2) receptor. COVID-19 has 
affinity to angiotensin converting enzyme 2 receptors which are expressed in several organs such as lungs, liver, kidneys; where it directly 
causes the produciton of autoantibodies and leads to an inflammatory pathway [20,21]. Furthermore, chronic inflammatory autoimmune 
diseases owe their causes to inflammatory T-helper 17 (Th-17) cells and Treg cells. These diseases are either organ specific or systemic, 
as a result of the imbalance between forenamed cells [22].

There are also few reports about myasthenia gravis that has developed weeks after contracting Varicella zoster virus, West Nile virus, 
and Zika virus [23,24]. In our brief literature review, after COVID-19 infection, neuromuscular findings appeared after generally 1 to 3 
weeks [25,26]. Our case had neuromuscular manifestations, that is ptosis, after 10 days of positivity for SARS-Cov-2 COVID-19 by nasop-
haryngeal RT-PCR testing. It could be considered that myasthenia gravis may be a complication of the COVID-19 infection or a post-infe-
ctious rise of MG.

Conclusion
In literature, this is the third case of ocular myasthenia gravis emerging in a patient after getting infected by SARS-Cov-2 COVID-19 

virus. It has been shown that COVID-19 not only causes symptoms of the upper and lower respiratory system, but can also cause neuro-
muscular complications. As an outcome of this case report, myasthenia gravis should be regarded as a neuromuscular complication of 
COVID-19 infection that can present itself with fatigable ptosis.
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