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Purpose: To evaluate the prognostic factors that contribute to favorable surgical outcomes of single-stage adjustable strabismus
surgery in thyroid eye disease.

Methods: Retrospective review of clinical case notes were done of all patients who had surgical treatment for strabismus related
to thyroid eye disease under the care of a single hospital between January 2005 and December 2012 (n = 30). Factors that pos-
sibly influenced the outcome were statistically analyzed for significance. “Successful” surgical outcome was defined as patients
whose residual deviation was within 8 prism diopters and free from diplopia in the primary position on postoperative 1 year.
Results: Mean preoperative vertical deviation was 17.5 prism diopters (PD) and horizontal deviation was 20.3 PD. Mean fol-
low-up time was 12.4 months. Twenty-four patients (80.0%) had successful surgical results. Four patients (13.3%) needed fur-
ther surgery due to recurrence of previous strabismus and two patients (6.7%) needed prism glasses due to remaining
strabismus. Previous history of proptosis (p = 0.02), optic neuropathy (p =0.01), intravenous (1V) steroid pulse therapy (p=0.02),
number of times of 1V steroid pulse therapy (p = 0.01), and orbital decompression surgery (p = 0.03) were different between suc-
cess and failure groups.

Conclusions: Single-stage adjustable strabismus surgery under topical anesthesia showed a success rate of 80% for strabismus
patients with thyroid eye disease. Patients who previously had proptosis, optic neuropathy, 1V steroid pulse therapy, and orbital
decompression surgery significantly showed unsuccessful results after strabismus surgery.
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Table 1. Clinical characteristics between success group and failure group

Parameters Success group (n = 24) Failure group (n = 6) p-value
Sex (M:F) 11:13 1:5 0.36
Graves’ disease onset age (years) 49.5 + 13.9 443 + 84 0.40
Graves’ disease duration (months) 53.7 + 96.2 11.5 + 13.2 0.30
GO onset age (years) 51.5 + 14.0 45.0 £ 94 0.30"
GO duration (months) 34.1 + 78.1 6.17 + 3.2 0.38"
History of autoimmune disease or DM (N:Y) 22:2 6:0 1.00"
Family history of thyroid disease (N:Y) 24:0 5:1 0.20°
Smoking status (current:previous:nil) 2:3:19 0:1:5 1.00"
Mean preoperative CAS 19+14 25115 0.33"
Laterality (unilateral:bilateral) 7:17 2:4 1.00"
Proptosis (N:Y) 13:10 0:6 0.02"
Optic neuropathy (N:Y) 19:5 1:5 0.01°
Lid retraction (N:Y) 5:19 0:6 0.56"
BCVA of right eye (Snellen) 0.80 + 0.27 0.82 + 0.22 0.77
BCVA of left eye (Snellen) 0.78 £+ 0.25 0.78 + 0.31 0.95

Values are presented as mean + SD unless otherwise indicated.

GO = Graves’ ophthalmopathy; DM = diabetes mellitus; N = no; Y = yes; CAS = clinical activity score; BCVA = best corrected visual

acuity.
*p—value for Fishers’ exact test; *p—value for Mann-Whitney U test.
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Table 2. Preoperative anti-thyroid treatments between success group and failure group

Parameters Success group (n = 24)  Failure group (n = 6) p-value
Anti-thyroid medication (N:Y) 1:23 0:6 1.00"
History of thyroidectomy (N:Y) 20:4 3:3 0.12"
History of Iodide Tx (N:Y) 21:3 6:0 1.00"
History of radiotherapy (N:Y) 23:1 5:1 0.37°
History of parenteral steroids (N:Y) 4:20 0:6 0.56"
History of IV steroids (N:Y) 14:10 0:6 0.02"
No. of IV steroid pulse Tx 0.8 +12 23+1.9 0.01"
Interval between last steroid Tx and strabismus surgery (months) 18.9 + 15.0 13.5+7.3 0.43"
History of orbital decompression (N:Y) 17:7 1:5 0.03"

Values are presented as mean + SD unless otherwise indicated.
Tx = therapy; IV = intravenous; N = no; Y = yes.
*p-value for Fishers’ exact test; ‘p-value for Mann-Whitney U test.

Table 3. Thyroid function test between success group and failure group

Parameters Success group (n = 24) Failure group (n = 6) p-value
TSH 14 +1.9 1.5+ 3.0 0.86"
T3 1.5+ 0.6 1.4 £ 0.6 0.64
fT4 1.4 £ 0.6 14+ 1.0 0.96"
TBII 40.5 +31.2 412 +£25.5 0.94
TSH receptor Ab 113 £ 12.2 40.3 + 15.7 0.53"
Thyroid stimulating Ab 459.6 + 169.0 357.1 + 182.7 0.17"
Thyroglobulin 58.8 £ 62.5 841.1 + 2639.4 0.52
Thyroglobulin Ab 73.0 + 181.0 230.1 + 552.4 0.31
Microsome Ab 325.6 + 817.3 458.4 + 945.2 0.67"
TSH degree (L:N:H) 9:8:7 2:2:2 0.10"
T3 degree (L:N:H) 1:14:9 0:0:6 0.17°
fT4 degree (L:N:H) 2:15:7 1:2:3 0.88"
TSH Ab degree (L:N:H) 0:4:20 0:2:4 0.06"
Thyroglobulin Ab (L:N:H) 0:16:8 0:4:2 0.37"
Microsome Ab (L:N:H) 0:11:13 0:2:4 0.69"

Values are presented as mean + SD unless otherwise indicated.

TSH = thyroid stimulating hormone; T3 = triiodothyronine; fT4 = free thyroxine; Ab = antibody; TBII = thyrotropin binding inhibitory
immunoglobulin; L = low; N = normal; H = high.

*p-value for Fishers’ exact test; 'p-value for Mann-Whitney U test.

Table 4. Parameters in relation to strabismus surgery between success group and failure group

Parameters Success group (n = 24) Failure group (n = 6) p-value
Interval between GO onset and surgery (months) 34.8 £ 71.6 223 +13.8 0.68
Deviation stabilization duration (months) 7.7 +45 77+ 19 1.00
Deviation at first visit (H+V) (PD) 30.1 +20.8 343 + 169 0.65
Duction at first visit -5.0 +£3.3 -7.0 + 6.1 0.29
Age at surgery (years) 543 + 132 46.7 + 8.9 0.20
Preoperative deviation (H+V) (PD) 36.2 + 19.7 49.2 + 18.0 0.15
Preoperative duction 53 +36 -7.8 +£5.8 0.19
Total amount of recession (mm) 8.7+44 113+ 34 0.18
No. of operated recti muscles 1.4 +0.7 1.8 + 0.8 0.21

Values are presented as mean + SD; Mann-Whitney U test was used for statistical analysis.
GO = Graves’ ophthalmopathy; H = horizontal; V = vertical; PD = prism diopter.
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Figure 1. Postoperative deviation in success group and failure
group. Mann-Whitney U test was used for statistical analysis.
*p—value < 0.05. POD = postoperative day.
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