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Purpose: We investigated the ophthalmic manifestations observed in patients diagnosed with ocular myasthenia gravis.
Methods: In total, 58 patients diagnosed with ocular myasthenia gravis visited the ophthalmology and neurology departments
between January 2011 and August 2022. Patients were followed for > 6 months; their ophthalmic manifestations were analyzed
retrospectively.

Results: The study included 29 males and 29 females with a mean age of 55.52 + 15.60 years. Among the patients, 31 tested
positive for anti-acetylcholine receptor antibodies, resulting in a positive rate of 53.45%. Abnormalities in repeated nerve stim-
ulation tests were observed in 33.33% of the patients. The antibody-positive group exhibited a higher frequency of progression
to generalized myasthenia gravis (p = 0.011) and a higher incidence of chest abnormalities (p < 0.001) compared to the anti-
body-negative group. Horizontal and vertical diplopia were commonly observed in a complex group of patients with diplopia and
blepharoptosis (p < 0.001); there was a difference in the pattern of strabismus between the diplopia single group with esotropia
and the complex group with exotropia (p = 0.029). In addition, the combination group demonstrated a higher antibody titer (p =
0.034), a higher frequency of abnormalities in repeated nerve stimulation tests (p = 0.022), and a higher incidence of chest ab-
normalities (p = 0.022).

Conclusions: The anti-acetylcholine receptor antibody-positive group had a higher incidence of progression to generalized
myasthenia gravis; moreover, the complex group of patients with diplopia and ptosis exhibited elevated levels of anti-acetylcho-
line receptor antibodies and frequently accompanied both horizontal and vertical strabismus.
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Table 1. Demographics of total 58 patients with ocular myasthenia gravis

Parameters Values
Total patients 58
Sex, male:female 29:29
Age at the time of onset (years) 55.52 4+ 15.60 (14-82)
Duration of follow-up (months) 30.53 + 34.08 (6-132)
Secondary GMG 13 (22.41)
Conversion time to GMG (months) 26.78 + 26.12 (7.83-33.00)
Anti-ACh Rc Ab positive 31 (53.45)
Anti-ACh Rc Ab titer (nmol/L) 6.50 + 5.38
Abnormal RNST (n = 57) 19 (33.33)
Ice test positive (n = 22) 19 (86.36)
Ocular Symptoms

Ptosis (only) 18 (31.03)

Diplopia (only) 19 (32.76)

Ptosis and diplopia 21 (36.21)
Ptosis grade (n = 39)

Mild 13 (33.33)

Moderate 21 (53.85)

Severe 5(12.82)
Diplopia (n = 40)

Horizontal (only) 18 (45.00)

Vertical (only) 6 (15.00)

Horizontal and vertical 16 (40.00)
Abnormal thymus findings* 18 (31.03)
Thyroid disease 9 (15.52)
Autoimmune disease 9 (15.52)
Treatment

Pyridostigmine 54

Steroid 26

High dose steroid

Azathioprine 8

Values are presented as number (%) or mean + standard deviation (range) unless otherwise indicated.
GMG = generalized myasthenia gravis; Anti-ACh Rc Ab = anti-acetylcholine receptor antibody; RNST = repetitive nerve stimulation test.
" Abnormal thymus findings include thymoma and thymic hyperplasia.
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Table 2. Comparison between groups with anti-acetylcholine receptors antibody receptor results

Parameters anti-ACh Rc Ab (+) (n = 31) anti-ACh Rc Ab (-) (n = 27) p-value
Sex, male:female 18:13 16:11 0.188"
Age (years) 57.32 + 16.98 53.44 + 13.87 0.147*
Secondary GMG 11 (35.48) 2 (7.41) 0.011"
Conversion time to GMG (months) 29.46 + 27.47 12.05 + 11.34 0.324%
Abnormal RNST 15 (48.39) 4 (15.38) 0.011"
Ocular symptoms

Ptosis (only) 10 (32.26) 8 (29.63) 0.829"

Diplopia (only) 7 (23.33) 12 (42.86) 0.077"

Diplopia and ptosis 14 (45.16) 7 (25.93) 0.128"
Ptosis grade 0.658°

Mild 7 (29.17) 6 (40.00)

Moderate 13 (54.17) 8 (53.33)

Severe 4 (16.67) 1(6.67)
Diplopia

Horizontal (only) 7 (22.58) 11 (40.74) 0.136'

Vertical (only) 2 (6.45) 4 (14.81) 0.402"

Horizontal and vertical 12 (38.71) 4 (14.81) 0.076"
Abnormal thymus findings” 17 (54.84) 1 (3.70) <0.001"
Thyroid disease 6 (19.35) 3 (11.11) 0.481°
Autoimmune disease 7 (22.58) 2(7.41) 0.154°
Treatment

Steroid 19 0.007°

High dose steroid 3 0.240°

Azathioprine 5 0.712}

Values are presented as number (%) or mean + standard deviation unless otherwise indicated.
GMG = generalized myasthenia gravis; Anti-ACh Rc Ab = anti-acetylcholine receptor antibody; RNST = repetitive nerve stimulation test.
" Abnormal thymus findings include thymoma and thymic hyperplasia; "Pearson's chi-square test; ‘tindependent t-test; SFisher’s exact test.
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Table 3. Comparison of single symptom (diplopia) group and complex symptoms (diplopia and ptosis) group

Parameters Diplopia (only) (n = 19) Diplopia and ptosis (n = 21) p-value
Sex, male:female 12:7 9:12 0.199"
Age (years) 54.79 + 15.01 51.10 + 18.76 0.626"
Secondary GMG 3 (15.79) 5(23.81) 0.698°
Conversion time to GMG (months) 28.19 + 12.71 37.08 + 38.91 0.882°
Anti-ACh Rc Ab positive 7 (36.84) 14 (66.67) 0.059"
Anti-ACh Re Ab tilter (nmol/L) 1.82 +5.69 3.85 + 4.28 0.034¢
Abnormal RNST 2 (11.11) 11 (52.38) 0.008"
Type of strabismus 0.029"

Esotropia 10 (52.63) 8 (38.10)

Exotropia 2 (10.53) 14 (66.67)

Hypertropia 7 (36.84) 8 (38.10)

Hypotroipa 1(5.26) 6 (28.57)
Diplopia

Horizontal (only) 11 (57.89) 7 (33.33) 0.119

Vertical (only) 6 (31.58) 0 (0.00) 0.007"

Horizontal and vertical 2 (10.53) 14 (66.67) <0.001"
Angle of diplopia (PD)

Horizontal deviation 10.73 + 10.61 13.38 + 14.84 0.670°

Vertical deviation 5.50 + 2.52 9.54 + 7.46 0.425
Abnormal thymus findings* 2 (10.53) 9 (42.86) 0.022
Thyroid disease 3 (15.79) 3 (14.29) >0.999°
Autoimmune disease 3 (15.79) 4 (19.05) >0.999°
Treatment

Steroid 5 11 0.093*

High dose steroid 0 2 0.488"

Azathioprine 1 4 0.345°

Values are presented as number (%) or mean + standard deviation unless otherwise indicated.

GMG = generalized myasthenia gravis; Anti-ACh Rc Ab = anti-acetylcholine receptor antibody; RNST = repetitive nerve stimulation test;
PD = prism diopter.

" Abnormal thymus findings include thymoma and thymic hyperplasia; "Pearson's chi-square test; ‘tindependent t-test; SFisher’s exact test.
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