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Effect of Posterior Strut Removal during Orbital Decompression
for Graves’ Orbitopathy
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Purpose: To assess the effect of posterior strut removal during orbital decompression on exophthalmos reduction and stra-
bismus outcomes in patients with Graves’ orbitopathy (GO).

Methods: This retrospective analysis was conducted using the medical records of patients with GO who underwent balanced or-
bital decompression, balanced orbital decompression with posterior strut removal, or three-wall orbital decompression with strut
removal. The preoperative and postoperative exophthalmos measurements were compared to evaluate the efficacy of strut re-
moval in reducing exophthalmos. Patients were further divided into three groups based on the posterior strut removal status
(none, unilateral, or bilateral) to evaluate changes in esotropia and vertical strabismus before and after surgery.

Results: This study included 61 patients (101 eyes). Balanced orbital decompression was performed in 42 eyes, balanced orbital
decompression with posterior strut removal was performed in 14, and three-wall orbital decompression was performed in 45
eyes. The average postoperative exophthalmos reduction was 4.20 + 0.25 mm in the balanced orbital decompression group,
4.92 + 0.29 mm in the balanced orbital decompression with posterior strut removal group, and 5.62 + 0.58 mm in the three-wall
orbital decompression group. The reductions in the balanced orbital decompression with posterior strut removal and three-wall
orbital decompression groups were statistically significant compared to those in patients who only underwent balanced orbital
decompression. The most notable increase in esotropia was observed in the unilateral strut removal group (2.00 + 1.32 diop-
ters), although this difference was not statistically significant compared to those in other groups. Furthermore, no significant dif-
ferences in vertical strabismus were observed among the three groups, with a tendency towards reduced strabismus in the bi-
lateral strut removal group.

Conclusions: Posterior strut removal during orbital decompression surgery resulted in a significant improvement in exoph-
thalmos, with no significant effect on strabismus.
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Table 1. Patient demographics

Demographic Value
No. of patients (eyes) 61 (101)
Sex
Male 23 (22.8)
Female 78(77.2)
Age (years) 30.58 +11.83
Orbital wall decompression
Balanced decompression without strut 42 (41.6)
removal
Balanced decompression with strut 14 (13.9)
removal
Three-wall orbital decompression with 45 (44.6)

strut removal

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

Figure 1. Orbital struts in computed tomography (CT) scans. (A) The orbital CT scan demonstrates preserved struts in both eyes,
with evidence of right medial orbital wall decompression and left balanced orbital decompression. (B) The CT scan shows left bal-
anced orbital decompression and strut removal, while the right side is intact with a normal appearance. (C) Bilateral three-wall orbi-
tal decompression with strut removal. The preserved strut is indicated by a white arrowhead, while the removed strut is marked by

ared arrow.
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Figure 2. Change in exophthalmos after orbital decompression. AR ez AR S AT 6178 10191
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Table 2. Baseline clinical characteristics of the participants, categorized by the extent of strut removal
Characteristic No strut removal (n =23)  One strut removal (n = 18) Both strut removal (n = 20) p-value
Age (years) 30.23 £11.32 3042 +£17.13 31.71 £11.72 0.890
Sex, male 4(17.4) 5(27.8) 4(20.0) 0.362
Duration of GO (months) 39.5+32.8 43.7 £33.9 57.4 + 44.6 0.118
Smoking, yes 4(17.4) 4(22.2) 6 (30.0) 0.468
Family history, yes 3(13.0) 3(16.7) 6(30.0) 0.064
Thyroid function, hyperthyroidism 20(86.9) 15 (83.3) 17 (85.0) 0.937
RAI history, yes 1(4.3) 1(5.6) 2(10.0) 0.780
Thyroidectomy, yes 3(13.0) 1(5.6) 5(25.0) 0.299
IV steroid, yes 2(8.7) 5(27.8) 6 (30.0) 0.163
RT, yes 0(0.0) 2(11.1) 2(10.0) 0.241
Exophthalmos (mm) 20.14 £ 1.71 21.13 £ 1.94 22.92 £1.98 0.021
Gorman score 0.193

No diplopia 18 (78.3) 10 (55.5) 14 (70.0)

Intermittent 4(17.4) 1(5.6) 1(5.0)

Inconstant 0(0.0) 1(5.6) 2(10.0)

Constant 1(4.3) 6(33.3) 3(15.0)
Esotropia (PD) 1.13 £5.22 2.03 +5.12 344 +7.82 0.213
Vertical deviation (PD) 1.40 £5.44 9.32 + 14.31 4.01 +8.30 0.366

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

GO = Graves’ orbitopathy; RAI = radioactive iodine; IV =

intravenous; RT = radiation therapy; PD = prism diopter.
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Figure 3. Change in diplopia after orbital decompression. No
significant difference in the worsening of diplopia was ob-
served among the three groups.

Table 3. Changes in eyeball deviation after orbital decompression
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No strut removal (n =23)  One strut removal (n = 18) Both strut removal (n = 20) p-value*
Horizontal deviation (prism diopter) 1.33 £0.96 2.00 £ 1.32 1.75+0.93 0.46
Vertical deviation (prism diopter) 0.39 +0.44 0.44 +1.28 -0.95 +1.16 0.24

*One—way ANOVA.
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