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Stepwise Approach to Diagnose Ocular Myasthenia Gravis 

in Office Setting; A Case Report. 

 
ABSTRACT 
Introduction: Ocular Myasthenia gravis (OMG) is an antibody mediated 
autoimmune disorder affecting the postsynaptic neuromuscular junction, resulting 
in fluctuating weakness of extraocular muscle. Common symptoms are ptosis and 
diplopia. Several diagnostic tests are classified using office setting examination, 
serological, electrophysiological and pharmacology tools. 
Purpose: To report a case of patient with ocular myasthenia gravis and the 
diagnostic approach. 
Case report: A 56 year old Male came to Neuro ophthalmology unit, National Eye 
Center Cicendo Eye Hospital with chief complaint of drooping eyelid both eyes in 
the previous 3 months. He also experienced improvement after rest. Ophthalmology 
examination showed bilateral ptosis with positive outcome in office setting 
examination. The patient then referred to Neurology to examine repetitive nerve 
stimulation test with positive decremental response. Good response showed after 
oral administration of pyridostigmine. 
Conclusion: Ptosis are common symptoms of OMG, several diagnostic tools; office 
setting examination and other diagnostic tools should run to establish definitive 
diagnostic of OMG. Good result showed after pyridostigmine administration. 
Keywords: Ocular Myasthenia Gravis, Office setting Examination, Pyridostigmine. 

 
I. Introduction 
 

Myasthenia gravis (MG) is an autoimmune disorder involving the 

neuromuscular junction (NMJ) which manifest in weakness of the skeletal muscles. 

Ocular myasthenia gravis (OMG) is a localized form of myasthenia gravis in which 

antibodies directed against acetylcholine receptors (AChR) block or destroy these 

receptors at the postsynaptic neuromuscular junction from binding, blocking, 

modulating AChR antibodies mechanisms in specific muscle of levator palpebra 

superior, extraocular muscles, and orbicularis oculi. Commonly, OMG produces 

ocular symptoms of ptosis with or diplopia by affecting one or more extraocular 

muscles.1-4 

Ocular myasthenia gravis is a great mimicker whom can attacks every ages and 

races, with an incidence rate of 5 per 100,000 populations. Overall, female 

predominance found in cases of OMG with gender predilection is age dependent, 

while female dominate in younger patients and older patient at diagnosis found in 

male.3 
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   The pathophysiology arises from antibodies that cause a decrease in the 

number of acetylcholine receptors available. Myasthenia gravis may be caused, or 

worsened by several conditions and types of medications. Numerous diagnostic 

tools such office setting examinations, serological, electrophysiological, and 

pharmacologic (test) could be done for the purpose of establishing the diagnosis. 2,4 

     This case report aimed to describe the patient with ocular myasthenia gravis, the 

examination done in office setting and its management. 

 

II. Case Report 
 

     A 56 year old male came for the first visit to neuro-ophthalmology unit, Cicendo 

Eye Hospital at May 28th 2021 with a chief complaint of bilateral droopy eyelid (fig 

2.1) for the past 3 months. Droopy eyelid was felt worsened in the evening, and felt 

better after rest in the next morning. There are no complaints of neither blurry nor 

double vision. The patient denied previous history of trauma and surgery related to 

eyelid, and extremity muscle weakness, there was no history of swallowing and 

breathing disturbance thus articulation changes. No history of consumption of long-

term medication, patient told that he have uncontrolled hypertension, but no other 

presence of systemic illness such diabetes mellitus and dyslipidaemia. No history of 

the same complaints within patient’s family.  

      

 

 

 

 

 
Fig.2.1 Bilateral ptosis showed at the first visit to neuroophthalmolgy unit 

          Source: Cicendo Eye Hospital 
 

     Physical appearance within normal limit, with blood pressure 143/87 mmHg and 

other general examinations were within normal limit. Ophthalmic examination 

showed the visual acuity was 1.0 on both eyes. Intraocular pressure using non-contact 

tonometer was 13 right eye (RE) and 12 left eye (LE). Eyeball position showed 

orthotropic, with neither pain nor restriction of ocular motility (fig.2.2). Motoric 
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examinations were normal in all extremities. There was no signs of weaknesses in 

cranial nerve examinations. 

     Palpebra examination, RE showed ptosis with margin reflex distance (MRD) 1 

was 0 mm, MRD 2 was 5 mm, interpalpebral fissure (IPF) width was 5 mm, and 

levator function was 10 mm. LE showed ptosis with MRD 1 was 1 mm, MRD 2 was 

6 mm, IPF width was 7 mm, and levator function was 10 mm.  

 

 

 

 

 

 

 

 

 
 

  Fig.2.2 Nine gaze position at first visit showed no restriction in ocular motility 
 Source: Cicendo Eye Hospital 

 
 

     Anterior segment examination through slit-lamp bio microscopy of both eyes 

were within normal limit. Pupillary reflect showed normal response and there was no 

relative afferent pupillary defect. Posterior segment through funduscopic 

examination of both eyes within normal limit. No abnormality found in colour vision, 

contrast sensitivity and amsler grid examination. 
 
 
 
 
 

 
 

          Fig.2.3 Stare test demonstrated worsened of ptosis in 2 minutes examination 
          Source: Cicendo Eye Hospital 

 

     Other office setting examination regarding ocular myasthenia gravis such stare 

test, Cogan’s lid twitch gave positive result and orbicularis oculi muscle weakness 

showed peek sign also improvement of ptosis showed after ice pack test. RE MRD 
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1: 4 mm, MRD 2: 7 mm and IPF 11 mm after the test, while LE MRD 1: 4 mm, MRD 

2: 7 mm with IPF 11 mm. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig.2.4 Orbicularis oculi muscle test illustrated weakness of the muscle 
             Source: Cicendo Eye Hospital 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
  
 
 
 

 
 
 

 
 

 Fig.2.5 IPF before and after ice pack test demonstrated positive result of (A.) RE 
noted IPF before was 7 mm and after ice pack test IPF 11 mm (B.) LE noted 
IPF before 8 mm and IPF after was 11 mm 
Source: Cicendo Eye Hospital 

     Patient was diagnosed with bilateral ocular myasthenia gravis + hypertension. He 

was given oral administration amlodipine 1 x 5 mg and oral pyridostigmine bromide 

3 x 30mg. and referred to Neurology department in Hasan Sadikin Hospital to 

A B 
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undergo further examination regarding myasthenia gravis. Afterward, the patient 

then underwent repetitive nerve stimulation (RNS) examination and showed positive 

decrement result and given oral pyridostigmine bromide 3 x 60 mg from neurology 

department and feel much better after drug administration.  

 

 

 

 

 
 

Fig.2.6 Primary gaze showed (A.) Ptosis improvement after given oral 
administration of pyridostigmine (B.) noted IPF RE: 9 mm, and  
(C.) IPF LE: 11 mm 
Source: Cicendo Eye Hospital 

     One month follow up after first visit, and 2 weeks after oral administration 3x60 

mg pyridostigmine bromide patient showed improvement of bilateral ptosis. The IPF 

of RE was 9 mm (MRD 1: 4 mm, MRD 2: 5 mm) and IPF of LE was 11 mm (MRD 

1: 5 mm, MRD 2: 6 mm). No ocular motility restriction of both eyes. Prognosis for 

this patient quo ad vitam dubia ad bonam, quo ad functionam is dubia ad bonam and 

quo ad sanationam dubia ad bonam. 

III. Discussion 
 

     Myasthenia gravis (MG) is an autoimmune disorder affecting the neuromuscular 

junction (NMJ) which manifest in weakness or fatigue of the skeletal muscles and 

potentially life threatening. The disease is usually a systemic disorder, but several 

patients have ocular symptoms and signs at onset. The pathophysiology caused by 

antibodies that decrease in the number of acetylcholine receptor and affecting the 

muscle levator palpebra superior, extraocular muscles (EOMs) and orbicularis oculi 

muscle. Incidence of MG is between 1.7 - 30.0 cases per million person years, with 

ocular myasthenia gravis occurring at a rate of 11.3 per million person years. 

Incidence rate of MG tend to be rising past time in patients over the age of 65.1,4 

A 

B C 
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     Ocular myasthenia gravis (OMG) is a subtype of MG where the weakness of the 

muscle affected is clinically specific to the EOMs, levator palpebra superior, and 

orbicularis oculi. These muscles are tend to be affected as twitch fibres have higher 

frequency of synaptic firing also has few number of ACh receptor which makes easier 

of receptor damage. Ptosis and diplopia are the common signs of OMG which 

estimated 50% of MG potentially develop as generalized myasthenia gravis. 

Symptoms that are associated with MG include weakness in facial muscle, chewing 

and articulating disturbance. The hallmark of OMG is presence of clinically or 

previous history of weaknesses the EOMs or ptosis with normal pupillary function, 

and  no disruption of visual acuity. The weakness is often increases with muscle 

exertion use during the day which  improves with rest, sleep, and cold temperature. 

weakness can be seen both unilateral or bilateral. 2,5-7 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3.1 Normal neuromuscular junction 
           Source: Miller NR3 

 

     This patient is 56 year old male came with a chief complaint of ptosis for the past 

3 months, there was no complaint of double vision, he also experienced  fluctuating 

ptosis that worsened in the evening and improved in the next morning or after took a 

rest. From the anamnesis also there was no history of blurry vision and normal 

pupillary response. No history of trauma nor surgery relate to eyelid, there was no 

visible nor palpable lump or scarring at the eyelid. These finding lead the diagnosis 
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of OMG by eliminating other possible causes of ptosis such as myogenic, cicatricial, 

traumatic, and mechanical. There was also no other history of generalized body part 

weakness such facial weakness expression, swallow, chewing, and articulating 

disturbance that potentially diagnostic as GMG in this patient. Therefore this patient 

underwent office setting examinations to establish diagnosis lead to OMG. 

     Margin reflect distance examination should be observed to evaluate ptosis when 

the patient in primary gaze position by assessed distance between upper lid to the 

light reflect known as MRD 1 and light reflect to bellow lid known as MRD 2 and 

the total of both MRD measured as IPF, these examinations useful for evaluate before 

and after diagnostic examination also comparison after medication.3,7,8 This patient 

showed significant differences between IPF in the first visit examination at May 28th 

noted that MRD 1 was 0 mm, MRD 2 was 5 mm, IPF width was 7 mm. LE showed 

MRD 1 was 1 mm, MRD 2 was 6 mm, IPF was 8 mm. compare to IPF after the 

patient took medication noted that IPF RE 9 mm and LE 11 mm, it is important to 

documented MRD and IPF score to evaluate the differences for patient with 

complaint of ptosis. 

     Orbicularis oculi muscle strength should be evaluated to found presence of 

orbicularis oculi muscle weakness. This procedure assessed by the examiner by 

forcefully open the eyelid while the patient closes the eyelids with all strength of 

OOM involved. Stare test examine by asking the patient to stare at upper position 

and observed during two minutes interval. Ocular myasthenia will show the 

significant change of the upper eye lid or worsened ptosis. Other clinical sign is the 

Cogan's lid twitch, the patients directed downward for 10 to 20 seconds then 

instructed to make a vertical saccade back an overshooting and brisk upward 

movement (twitching) followed by a down-drift of the upper lid is because quick 

recovery of fatigability form myasthenic affected muscle 5,7,8 

   Other simple office setting examination but have moderately sensitivity and high 

specificity is the ice pack test. Throughout examination, the icepack is placed over 

the eyelids for two minutes. MRD and IPF should be evaluated before and after 

examination. Positive result will show by increasing number of MRD and IPF. Cold 

temperature may reduce the activity of AChE, and increases the amount of available 

Ach. The sleep test measures the improvement of clinical sign OMG after period of 

rest 30 minutes. The measurements are assessed immediately, improvement found 

after rest is potentially OMG. The sleep test and the ice pack test are useful in special 
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condition like patient whom have systemic condition or older whom potentially not 

beneficially if pharmacologic test should examine.1,4,8 This patient demonstrated 

positive findings in office setting examinations related to the diagnosis of OMG; 

Cogan’s lid twitch showed twitching of the upper eyelid, OOM examination for this 

patient showed weakness of the muscle because OOM could not resist examiner hand 

while forcefully open the lid. Stare test for two minutes also showed worsening of 

the ptosis. This patient also demonstrated positive result on ice pack test, showing an 

increased IPF from 7 mm to 11 mm on the RE and from 8 mm to 11 mm on the LE, 

before and after the examination, respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig.3.2 Suggested diagnostic algorithm for OMG 
             Source: Smith1 
 

     Further diagnostic examination should run to establish definite diagnostic, patient 

then referred to Neurology department for pharmacological (prostygmin) test and 

other examinations. The abnormal muscles might be observing the strength before 

and after the injection of anticholinesterase. Tensilon test is not common performed, 

because of the adverse effect.  Intravenous dose of 2 mg edrophonium hydrochloride 
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is given and the patient and observed for 60 seconds. Symptom improvement the test 

result is considered positive. Atropine is given intravenously to minimize muscarinic 

side effects. Intramuscular neostigmine (Prostigmin) was also used for clinical 

testing of MG and has a longer time for measuring diplopia / ophthalmoplegia. It is 

86% sensitive in OMG patients, positive test result produces improvement of signs 

within 30–45 minutes.5-8 

     Electromyography (EMG) can be used to support a clinical diagnosis of MG 

especially in seronegative MG. Single fiber EMG is more sensitive (80%–88%) than 

traditional EMG or repetitive nerve stimulation. The single fiber EMG remains the 

gold standard electrophysiologic test for diagnosis of MG, but requires specialized 

skill and is not available in many care centers. It is especially useful in seronegative 

MG cases where a definitive diagnosis is needed. 1,5-8 Repetitive nerve stimulation 

can be performed as part of the EMG study. Proximal and facial nerves are 

repetitively stimulated, and fluctuations in the amplitude and duration of the motor 

unit potentials are recorded. Patients with MG are expected to show a decrement in  

muscle action potential of the stimulated nerves. RNS has low sensitivity (18%–35%) 

in OMG, but relatively high specificity. Eliciting decremental response to repetitive 

stimulation considered in the diagnosis of MG. Electric stimuli are delivered at a rate 

of 2 to 3 Hz to the appropriate nerves, and compound muscle action potentials are 

recorded. A decrement in amplitude of 10% or more usually is considered abnormal. 

Our patient underwent only RNS examination during his examination in neurology 

department and showed positive decremental response, this finding sufficient support 

the diagnosis toward OMG.  

      Other diagnostic tests for MG include serum assay for anti–acetylcholine receptor 

antibodies or anti–muscle-specific kinase (MuSK) antibodies. Antibody testing 

supports a diagnosis of MG. Tests for binding antibodies are usually requested, 

because these antibodies are detected in approximately 90% of patients with 

generalized MG and 50% of patients with OMG.5-8 

     Pharmacologic treatment for MG includes use of acetylcholinesterase inhibitors 

such as neostigmine and pyridostigmine, corticosteroids, and other 

immunosuppressant drugs. Thymectomy is reserved for patients with a thymoma and 

for patients with generalized MG who have thymic enlargement. Isolated ocular MG 

does exist, systemic MG will develop over the next 2 years in up to 85% of patients 

who present with ocular MG, it is important to manage the patient cooperation with 
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a neurologist. If ocular signs remain isolated for more than 2 years, the disease is 

often remaining clinically isolated only to ocular but still possible to generalized as 

MG. 1,9-10 In this case, the patient got oral administration of 3 x 60 mg pyridostigmine 

and feel improvement of the ptosis right after the medication, with advice for routine 

follow-up and the management under cooperation with neurologist to monitor 

disease progression. 

     The prognosis in this patient quo ad vitam dubia ad bonam, quo ad functionam 

dubia ad bonam, and quo ad vitam dubia. If ocular signs remain truly isolated for 

more than 2 years, the disease is likely to remain clinically ocular. In the majority of 

cases, progression of OMG to its generalized form will occur within the first 2 years 

after ocular symptoms begin.  

 

IV. Conclusion 

     OMG is an autoimmune disease affecting the neuromuscular junction of the 

extraocular muscles, resulting in a characteristic presentation with fluctuating, 

fatigable ptosis and or diplopia. Several diagnostic tests, clinic setting examination, 

pharmacologic, serologic and electrodiagnostic can help to establish definite 

diagnosis. Several treatment of OMG are now widely available, the main goal is to 

reduce the clinical condition by increasing the amount of acetylcholine that is 

available to bind with the postsynaptic receptor using an acetylcholinesterase 

inhibitor agent.  Oral administration of pyridostigmine bromide has shown clinically 

improvement.
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