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Comparison of the Outcomes of Two- and Three-muscle Surgery in Exotropia
over 45 Prism Diopters
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Purpose: We report the outcomes of two- or three-muscle surgery on patients with large-angle exotropia exceeding 45 prism di-
opters (PDs).

Methods: We retrospectively analyzed data on 45 exotropia patients (> 45 PDs) who underwent two- or three-muscle surgery.
We excluded patients with paralytic or restrictive strabismus, A- or V-pattern strabismus, a coexistent oblique dysfunction or nys-
tagmus, and/or a history of prior extraocular muscle surgery. Only patients for whom at least 6 months of follow-up data were
available were included. Successful surgery was defined as postoperative esotropia <5 PD, orthophoria, and exotropia <10 PD
at the last visit.

Results: We included 45 patients, of whom 22 and 23 underwent two- and three-muscle surgery, respectively. The mean post-
operative deviations were 9.5 and 2.7 PD in the two- and three-muscle groups, respectively; the overall success rates were
54.55% (12/22) and 91.30% (21/23). Subgroup analyses revealed that the surgical success rate of two-muscle operations was
66.67% (12/18) in 45-55 PD patients and 0% (0/4) in = 55 PD patients; the success rates of three-muscle operations were 100%
(7/7) and 87.50% (14/16). The success rate did not differ significantly between those with postoperative deviations of 45-55 PD
(p=0.137), but did between those who underwent two- and three-muscle operations to treat postoperative deviations of =55 PD
(p =0.003).

Conclusions: Satisfactory results can be achieved via two-muscle surgery in patients with exotropia < 55 PD. However, for those
with exotropia > 55 PD, three-muscle surgery is superior to two-muscle surgery. Therefore, large-angle exotropia is optimally
treated via three-muscle surgery.
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Figure 1. The duration of follow up as measured by the survival analysis (¥*Kaplan-Meier method). The mean duration of success of
the two muscle group and the three muscle group was 86.59 + 11.94 months and 124.65 + 5.70 months, respectively.

Table 1. Demographics of patients with large angle exotropia

2 muscle 3 muscle Total
Patients 22 23 45
Age (years) 36.23 + 20.05 (3-68) 36.3 + 13.72 (10-63) 36.29 + 16.91 (3-68)
Gender (male/female) 13/9 10/13 23/22
Follow-up time (months) 47.86 + 40.95 72.56 + 49.19 60.49 + 46.54
Preoperative deviation (PD) 49.09 + 7.21 59.87 + 11.65 54.60 + 11.06
Postoperative deviation 9.5 + 7.05 2.70 + 5.28 6.02 + 7.26

at final visit (PD)

Values are presented as mean + standard deviation (range) unless otherwise indicated.

PD = prism diopters.
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Figure 2. Success case according to the preoperative angle of deviation. The overall success rates were 63.6% (12/22) in two muscle
groups and 91.3% (21/23) in three muscle groups. PD = prism diopters.

Table 2. Comparison of success rate according to the preoperative angle of deviation

Preoperative Total patients Success number

deviation (PD) 2 muscle 3 muscle 2 muscle 3 muscle p-Value*
45-55 18 7 12 (66.67) 7 (100.00) 0.137
>55 4 16 0 (0) 14 (87.50) 0.003
Total 22 23 12 (54.55) 21 (91.30)

Values are presented as number (%) unless otherwise indicated.
"Fisher’s exact test.

ROC curve
1.04 Estimate
Optimal cut-off 50
0.8 Sensitivity 0.956522
Specificity 0.636364
0.6
2
3 045
:'g
O]
o
0.2
/,/ Optimal cut-off = 50
004V AUC (95% ClI) = 0.84 (0.716, 0.964) |  Figure 3. ROC curve. The maximum AUC is 0.84 and the sensitivity
T ! ¥ ! | T and specificity were 95.65% and 63.64% using a cut-off value of 50
0.0 0.2 0.4 06 08 1.0 prism diopters. ROC = receiver operating characteristics; AUC = area
1-specificity under the curve; CI = confidence interval.
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Figure 4. The duration of follow up as measured by the survival analysis (‘'Kaplan-Meier method) in 50-65 prism diopters exotropia.
The mean duration of success in the two muscle group and the three muscle group was 48.50 + 23.15 months and 112.43 + 9.96

months, respectively.

Table 3. Comparison of 2 and 3 muscle surgery group in 50-65 PD exotropia

2 muscle 3 muscle Total p-value
Patients 6 16 22
Age (years) 42.50 + 23.11 (3-68) + 14.91 (10-63) 36.29 + 16.91 (3-68)
Gender (male/female) 3/3 7/9 10/12
Follow-up time (months) 33.00 +43.23 79.13 +47.36 66.55 + 49.89
Preoperative deviation (PD) 51.67 + 2.58 55.31 + 4.64 54.32 + 4.44 0.13"
Postoperative deivation 13.67 + 7.63 3.38 +5.97 6.18 + 7.83 0.01"
at final visit (PD)
Success rate 1/6 (16.67) 12/16 (75) 13/22 (59.09) 0.02"

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

PD = prism diopters.
*Mann—Whitney U test; "Fisher’s exact test.
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