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method, Inep, Zemun) and TSH (normal range 0.15-
5mU/L, RAI method, Inep, Zemun). Serum TSH 
receptor antibodies were measured by the ELISA 
method (EUROIMMUN Lübeck, Germany; normal 
range <1U/l).

Statistical analysis

The normality assumption for continuous vari-
ables was evaluated by the Kolmogorov-Smirnov test. 
Continuous variables are presented as means and 
standard deviations for normally distributed variables 
or as median and interquartile range (25th to 75th 
percentiles) for non-normally distributed ones. They 
were compared using the one-way Student’s t test for 
paired samples, or its non-parametric equivalent, the 
Wilcoxon matched-pair signed rank test. Categorical 
variables are presented as counts and percentages and 
were compared with the chi-square test or McNemar’s 
test for repeated measurements. To test parameters 
independently associated with treatment response, 
variables (age, gender, smoking, duration of GO and 
TSHRAb) were entered into the multivariable regres-
sion model using the forward stepwise (likelihood 
ratio) method of entry. For all analyses, a two-sided 
p<0.05 was considered statistically significant.

RESULTS

The demographic, clinical and biochemical data of 
the study patients are presented in Table 1. Most of 
the patients were females (74%), and Graves’ disease 
was present in 90% of the patients.

Ophthalmologic results

Ophthalmologic measurements before and 6 
months after start of treatment are presented in 
Figures 1 and 2, and Table 2.

Diplopia

Before treatment, intermittent, inconstant and 
constant diplopia was present in 9 (18%), 22 (44%) 
and 6 (12%) patients, respectively, whereas 13 patients 
(26%) did not have diplopia. Following treatment, 
no diplopia was present in 23 patients (46%) while 
10 (20%), 14 (28%) and 3 (6%) of the patients had 
intermittent, inconstant and constant diplopia, respec-
tively (Figure 1) (p<0.001 vs. before treatment). In 
general, diplopia improved in 21 patients (42%), was 
unchanged in 28 patients (56%) and deteriorated in 
1 patient (2%). Diplopia completely disappeared in 
10 (20%) of the patients.

Table 1. Demographic, clinical and biochemical data

Age (years) 47.6±9.5

Female 37 (74%)

Duration of thyroid disease (months) 8.0 (4.5, 21.0)

Duration of GO (months) 8.0 (4.0, 14.5)

Thyroid disease

 Graves’ disease 45 (90%)

 Hashimoto thyroiditis 2 (4%)

 Euthyroidism 3 (6%)

Non-smokers / smokers 18 (36%) / 32 (64%)

T4 (nmol/L) 132.6±45.1

TSH (mU/L) 0.19 (0.15, 0.55)

TSHRAb (U/L) 16.0±13.6

Figure 1. Presence of no diplopia, and intermittent, inconstant 
and constant diplopia before and after therapy.

Lid width

Eyelid aperture improved significantly during the 
course of therapy (Table 2). A decrease in lid width 
of at least 2mm was observed in 68% of patients, 
deterioration in 8% of patients and no change in 
24% of patients (Figure 2).

Proptosis

There was no significant change in the mean 
values of proptosis (p=NS) at the end of treatment. 
Generally, there was improvement in 44% of patients, 
deterioration in 16% and no change in 40% of patients 
(Figure 2). However, abnormal exophthalmometer 




