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OCULAR MYASTHENIA GRAVIS IN CHILDREN: A CASE REPORT 

 

Abstract 

Introduction. Ocular myasthenia gravis (OMG) in children is a rare disease. OMG is 

autoimmune disorder characterized by fatigable weakness of extraocular muscles, levator 

palpebra, and orbicularis oculi resulting in fatigable ptosis and binocular diplopia. 

Purpose: to report a case of ocular myasthenia gravis in children. 
Case report: A 17 years old woman came to NeuroOphtalmology Clinic, Cicendo National 

Eye Hospital with a chief complaint of right eyelid droping of 2 weeks duration. The 

weakness increases toward evening and improve in awakening in the morning. The patient 

didn’t have any difficulty in speaking, swallowing and breathing. There was no limb 

weakness. Ophthalmology examination revealed his eyes position was exotropia 70 with 

limited eye movements to all directions in both eyes. There was ptosis in right eyes. 

Orbicularis oculi weakness was positive on rigth eye. The  stare test, Cogan’s lid twitch 

and ice pack test were all positive on both eyes. she was diagnosed with bilateral ocular 

myasthenia gravis. she was referred to the Neurology Department in Hasan Sadikin 

Hospital for prostigmin test and the result is positif, than patient was treated with 

pyridostigmine oral. 

Conclusions: Myasthenia Gravis is a disease that affects the neuromuscular junction 

resulting in classical symptoms of variable muscle weakness and fatigability. Clinical 

assessment including stare test, orbicularis oculi weakness test, Cogan’s lid twitch, ice 

pack test, and pharmacologic test are important in making the diagnose and the 

management of myasthenia gravis. 

Key word : ocular myasthenia gravis, myasthenia gravis  

 

I. Introduction 

      Ocular myasthenia gravis (OMG) in children is a rare disease with an 

approximate incidence of 3 - 9.1 cases per million per year and occurs mostly in 

Asian children. OMG is autoimmune disorder characterized by fatigable weakness 

of extraocular muscles, levator palpebra, and orbicularis oculi resulting in fatigable 

ptosis and binocular diplopia. Approximatly  20-50% of myasthenia gravis case 

have been reported as purely ocular. This pathology has a female to male ratio of 

1.3 : 1, usually women and non‑Caucasian patients are diagnosed earlier. The sex 

predilection is age dependent, with women predominating among younger patients 

and men among those who are older at diagnosis. Usually within 18 to 24 months 

after the onset of ocular signs, develop evidence of generalized Myasthenia 

Gravis.1-4 
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      The purpose of this case report is to present a case of Ocular myasthenia gravis 

in children. 

II.  Case Report    

       A 17 years old woman came to NeuroOphtalmology Clinic, Cicendo National 

Eye Hospital on March 3rd, 2020 with a chief complaint of right eyelid droping of 

2 weeks duration. The weakness increases toward evening and improve in 

awakening in the morning. Patient had binocular diplopia, headache and nauseaous. 

There was no symptoms difficulty in speaking, swallowing and breathing. There 

was no limb weakness. On general examination, patient was fully awake, with 

blood pressure 110/60 mmHg, heart rate 82 beats/minute, respiratory rate 22 

beats/minute, and body temperature 36,7oC. Visual acuity was 0.2 pinhole 0,32 on 

right eye (RE) and 0.2 pinhole 0,4 on the left eye (LE). Intra ocular pressure was 

11 in both eyes. The primary eye position was exotropia 7o. Ocular movement has 

limitation in all directions, with no pain in eye movement. Anterior segment 

examination revealed ptosis on right eye. Fundus examination with direct 

ophtalmoscope on both eyes showed within normal limit. We performed ocular 

muscle weakness test and was positive on rigth eye. The stare test, Cogan’s lid 

twitch and ice pack test revealed positive in both eyes. Margin reflek distance 

(MRD) before ice pack test revealed MRD 1 : 0 mm, MRD 2 : 5 mm, interpalpebral 

fissure: 5 mm and levator fungtion : 5 mm on right eye. MRD 1 : 4 mm, MRD 2 : 

5 mm, interpalpebral fissure: 9 mm and levator fungtion : 10 mm on left eye. Margin 

reflek distance after ice pack test revealed MRD 1 : 3 mm, MRD 2 : 5 mm and 

interpalpebral fissure: 8 mm on right eye. MRD 1 : 5 mm, MRD 2 : 5 mm and 

interpalpebral fissure: 10 mm on left eye. Color vision test with Ishihara plate within 

normal limit on both eyes, Amsler grid test revealed no metamorphopsia and 

scotoma on both eyes, and contrast sensitivity test with Lea numbers chart was 

1,25% on both eyes. The patient was diagnosed with bilateral Ocular myasthenia 

gravis, with differential diagnosis is oculomotor nerves palsy. The patient was 

consulted to Neurology Department in Hasan Sadikin Hospital for prostigmin test 

and the result is positif, than patient was treated with pyridostigmine oral 4 x 60 mg 
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and artificial tears 4 x1 gtt on both eyes. The prognosis of this patient are quo ad 

vitam ad bonam, quo ad functionam dubia ad bonam, and quo ad sanationam dubia 

ad bonam. 

  

Figure 2.1  9 gaze positions 
Source : Neuroophthalmology Unit Cicendo Eye Hospital 

 
 

 

Figure 2.2  Right eye, before and after ice pack test 
Source : Neuroophthalmology Unit Cicendo Eye Hospital 
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Figure 2.3  Left eye, before and after ice pack test 
Source : Neuroophthalmology Unit Cicendo Eye Hospital 

 

III. Discussion 

       Myasthenia gravis (MG) is a neuromuscular disorder that affects striated 

muscles, especially extraocular muscles. It is characterized by weakness and fatigue 

of the voluntary muscles as a result of an impaired transmission in the 

neuromuscular junction. The clinical hallmark of both ocular and generalized MG 

is variable weakness of the affected muscles. The weakness varies from day to day 

and even from hour to hour, but typically increases toward evening. Weakness is 

worsened with exposure to heat, infection and stress. In OMG, Extraocular muscles 

are more commonly affected because they have a faster and higher synaptic 

frequency than limb muscles, they also have a lower number of ACh receptors, 

which makes then more susceptible to fatigue. They are also affected more 

frequently because the tonic muscle fibers are necessary to maintain a position of 

the gaze, and these fibers have a smaller amount of ACh receptors, which makes 

them more susceptible to the loss or damage of receptors. Ptosis may be unilateral 

or bilateral and is often asymmetric between the two eye. Diplopia is the second 

most frequent initial symptom of ocular and generalized MG caused by extraocular 

muscles paresis. Generalized MG also may occur weakness in bulbar (speech, 

swallowing chewing muscles), limb extremities (arms more affected than legs), 

neck muscles, and respiratory muscles in the chest. Myasthenic crisis is defined as 

acute respiratory failure due to worsening MG, requiring mechanical 

ventilation.1,3,5,6 
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       In this case, the patient was 17 years old with droping right eyelid since 2 weeks 

before came to Hospital. The weakness increases toward evening and improve in 

awakening in the morning. Patient had binocular diplopia. The primary eye position 

was exotropia 7o. There is limitation on ocular movement in both eyes. Anterior 

segment examination revealed ptosis on right eye. Margin reflek distance (MRD) 

test revealed MRD 1 : 0 mm, MRD 2 : 5 mm, interpalpebral fissure: 5 mm and 

levator fungtion : 5 mm on right eye. MRD 1 : 4 mm, MRD 2 : 5 mm, interpalpebral 

fissure: 9 mm and levator fungtion : 10 mm on left eye. There was no symptoms 

difficulty in speaking, swallowing and breathing. There was no limb weakness. 

       Myasthenia gravis is an autoimmune disease targeting nicotinic acetylcholine 

(Ach) receptors in post-synaptic connections of skeletal muscle. It affects voluntary 

skeletal muscle either only in the ocular or the generalized. The process by which 

muscular weakness manifests is a result of competitive inhibition. 

Antiacetylcholine receptor antibodies block or destroy Ach receptors, thus 

decreasing the number of sites available for Ach binding. Acetylcholine is a 

neurotransmitter that stimulates nicotinic Ach receptors at the postsynaptic 

muscular junction resulting in muscle contraction. Neuromuscular synapses are 

initiated by action potentials that depolarize motor nerve axons and cause an 

increase in calcium permeability. This increase in permeability elicits the release of 

acetylcholine into the synaptic cleft. Ach diffuses across the synaptic space and 

binds to the Ach receptors on the crests of the convoluted folds located on the 

postsynaptic membrane. This opens the receptor ion channels and depolarizes the 

post-synaptic membrane causing the muscle to contract. Upon completion of each 

synapse, Ach is removed from synaptic space by diffusion and acetylcholinesterase 

enzyme activity. Autoantibodies in Myasthenia gravis are directed against the Ach 

receptors at the endplates of neuromuscular junctions. They prevent neuromuscular 

synapses, characterizing the muscle weakness in MG. The pupillary sphincter 

muscle does not have nicotinic Ach receptors; therefore, the pupils are not 

affected.1,5,7   
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Figure 3.1  Neuromuscular junction 
Source : Walsh and Hoyt’s Clinical neuroophthalmology.5 

 

      The diagnosis of OMG can be made with an ice‑pack test, in which ice is placed 

on the affected eye for 2 min if the patient has ptosis or for 5 min if the patient has 

ophthalmoplegia. The test is positive if there is evidence of an improvement in 

symptoms. In this patient we performed ice pack test, and showed improvement in 

both eyes. Before the test, the interpalpebral fissure were 5 mm on right eye and 9 

mm on left eye. After the test, the interpalpebral fissure were 8 mm on right eye and 

10 mm on left eye. Fatigability test (stare test) is the test when patient asked to look 

up without blinking at the examiners hand for 1-2 minutes. In this patient there is 

lid fatigue on prolonged up gaze on both eyes. Cogan’s lid twitch is frequently seen 

in MG and occurs when the eyes are rapidly moved from down gaze to primary 

gaze. This is generally tested by having the patient look down for 15 seconds and 

then look at a target in primary gaze. Upon returning to primary gaze, the upper 

eyelid overshoots and elevates excessively before returning to its ptotic state. In this 

patient performed that cogan’s lid twitch test were positive, and there is a 

overshooting of the upper lid on both eyes. The orbicularis oculi muscle weakness 

test by having the patient forcefully shut the eyes while the examiner manually 

attempts to open the eyelids againts the forced lid closure. This patient was 

performed ocular muscle weakness and the result is positive on right eyes. 
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Pharmacological tests such as the neostigmine test, the pyridostigmine test that is 

performed in children under 1 year of age, and the edrophonium test, which is 

positive in 84% of patients, can also be performed. This patient was consulted to 

Neurology Department in Hasan Sadikin Hospital for prostigmin test and the result 

is positif. Neostigmin and pyridostigmine are anticholinesterase, competing with 

cholinesterase in the neuromuscular junction, which generates an increase in the 

concentration of ACh and facilitates its binding with the receptors. 

Electrophysiology such as single‑fiber electromyography or repetitive nerve 

stimulation can use to confirm the diagnosis of MG. Anti‑ACh antibodies (AChR) 

are used to diagnose and evaluate the response to treatment. The sensitivity of 

antibody MG is 72% of patients with systemic MG and only in 41% of patients with 

OMG, although when they are negative, they do not exclude the diagnosis.3,5,6,8 

       Pediatric myasthenia is a common term for disease onset prior to 19 years of 

age and includes both the autoimmune and inherited etiologies. Pediatric 

myasthenia is divided into neonatal, congenital, and juvenile. Congenital 

myasthenic syndrome (CMS) includes a diverse group of inherited disorders, 

typically present at birth, caused by a defective signal transmission at the 

neuromuscular junction. Juvenile myasthenia is caused by an ongoing production 

of autoantibodies directed against the postsynaptic membrane of the neuromuscular 

junction. Neonatal myasthenia is a transient condition occurring because of the 

passive transfer of antibodies from the myasthenic mother.1,3,9,10,11 

     Treatment early in the course of the disease provides the best overall clinical 

response. Medical treatment includes palliative treatment in the form of 

acetylcholinesterase inhibitors and immunosuppressive therapy. The first line of 

treatment is pyridostigmine bromide (Mestinon) in children or neostigmine bromide 

(Prostigmin) in neonates. The next line of treatment is corticosteroids, such as 

prednisone. If there is no adequate response to this treatment, management with 

cyclosporine, methotrexate, or cyclophosphamide can be initiated. This patient was 

treated with pyridostigmine oral 4 x 60 mg and artificial tears 4 x1 gtt on both eyes. 

Surgical treatment includes thymectomy. Approximately 85% of MG patients have 
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thymic abnormalities, including hyperplasia and thymomas. Stable remission has 

been reported in the range of 15-64%. Thymectomy should be avoided in childhood 

by immunosuppression, especially in children with negative antibodies. The goals 

of treatment are to prevent mortality with the fewest side effects and to improve the 

patients quality of life by remission of symptoms and lowering the risk of transition 

from ocular to generalized MG.3,5,6 

IV.  Conclusion 

       Myasthenia Gravis is a disease that affects the neuromuscular junction resulting 

in classical symptoms of variable muscle weakness and fatigability. OMG is a rare 

disease in the pediatric population and should be considered as a differential 

diagnosis in cases of ptosis. Clinical assessment including stare test, orbicularis 

oculi weakness test, Cogan’s lid twitch, ice pack test, and pharmacologic test are 

important in making the diagnose and the management of myasthenia gravis. The 

treatment in children is similar to that of adults and depends on the clinic. The 

prognosis is benign. 
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