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Short-term Surgical Outcomes of Rectus Muscle Plication and Resection in
Intermittent Exotropia
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Purpose: To evaluate the efficacy and safety of medial rectus muscle plication compared to resection, coupled with antagonist
muscle recession, as treatments for intermittent exotropia (IXT).

Methods: We retrospectively reviewed the charts of IXT patients treated by a single surgeon and followed-up for at least 6
months between September 2016 and February 2017. The patients were divided into three groups: a bilateral lateral rectus mus-
cle recession (BLR) group, a unilateral lateral rectus recession with medial rectus plication (R&P) group, and a unilateral lateral
rectus recession with medial rectus resection (R&R) group. Serial changes in ocular alignment at 4-24 weeks after surgery were
compared among the groups. In addition, the operative times were assessed.

Results: We included 119 patients (mean age 6.65 + 2.79 years). The preoperative exodeviation was 29.81 + 7.31 prism diop-
ters (PDs) and did not differ among the groups. The R&P group exhibited significantly less postoperative deviation than the BLR
group. The operative time was significantly less for the R&P group (25.77 £+ 9.29 minutes) than the R&R group (28.97 + 5.74 mi-
nutes). The success rates were identical among groups at 6 months; no severe adverse events were recorded apart from one
case of dellen that improved after application of a topical agent.

Conclusions: Plication may reduce the risk for anterior segment ischemia to a level lower than the risks associated with other
procedures, and also facilitate reoperation if necessary. We found that R&P took less time but had success rate similar to BLR
and R&R. Thus, medial rectus muscle plication for IXT patients is a valuable alternative procedure when the external rectus mus-
cle requires strengthening.
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Table 1. Baseline characteristics according to operative method

. Total BLR R&P R&R
Ve (@ = 119) (0 = 45) (n = 40) (n = 34)
Age (years) 6.65 + 2.79 5.27 +£ 1.99 7.22 +2.82 7.79 +£2.97
Gender

Male 52 43.7) 12 (26.6) 20 (50.0) 20 (58.8)
Female 67 (56.3) 33 (73.3) 20 (50.0) 14 (41.1)

Values are presented as mean + standard deviation or number (%).
BLR = bilateral rectus muscle recession group; R&P = unilateral lateral rectus muscle recession and medial rectus muscle plication group;
R&R = unilateral lateral rectus muscle recession and medial rectus muscle resection group.

Table 2. Consecutive changes of postoperative deviations at distant fixation according to the operative method analyzed by linear
mixed model

BLR R&P R&R Comparing difference between groups
Postoperative periods Mean + SE Mean + SE Mean + SE Crmrian Adjusted difference p—value*
(PD) (PD) (PD) (95% CI)
1 day -3.53 + 0.94 -5.05 £ 0.92 -4.48 + 1.01 BLR-R&P 1.52 (-1.11 to 4.14) 0.256
BLR-R&R 0.95 (-1.89 to 3.79) 0.510
R&P-R&R -0.57 (-3.24 t0 2.11) 0.677
1 week 1.51 + 0.94 -0.62 + 0.95 -1.28 + 1.01 BLR-R&P 2.13 (-0.55 t0 4.8) 0.118
BLR-R&R 2.79 (-0.06 to 5.64) 0.055
R&P-R&R 0.66 (-2.06 to 3.38) 0.632
1 month 4.75 + 0.95 1.41 £ 0.98 0.83 + 1.02 BLR-R&P 3.34 (0.61 to 6.07) 0.017
BLR-R&R 3.92 (1.05 t0 6.79) 0.008
R&P-R&R 0.58 (-2.19 to 3.35) 0.679
2 months 4.76 + 1.01 343 +£1.20 1.98 + 1.03 BLR-R&P 1.33 (-1.8 to 4.47) 0.404
BLR-R&R 2.79 (-0.18 to 5.76) 0.066
R&P-R&R 1.45 (-1.64 to 4.55) 0.356
6 months 3.16 + 1.44 4.62 +2.07 3.07 + 1.06 BLR-R&P -1.46 (-6.44 to0 3.52) 0.565
BLR-R&R 0.09 (-3.53 to 3.71) 0.961
R&P-R&R 1.55 (-2.99 to 6.09) 0.502

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

BLR = bilateral rectus muscle recession group; R&P = unilateral lateral rectus muscle recession and medial rectus muscle plication group;
R&R = unilateral lateral rectus muscle recession and medial rectus muscle resection group; SE = standard error; PD = prism diopters; CI =
confidence interval.

"Kruskal-Wallis test.
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Figure 1. Consecutive changes of postoperative deviation at distant (A) and near (B) fixations according to the operative methods for
intermittent exotropia. Plication revealed similar surgical outcomes with resection procedure (A, B). BLR = bilateral rectus muscle
recession group; R&P = unilateral lateral rectus muscle recession with medial rectus muscle plication group; R&R = unilateral lat-
eral rectus muscle recession and medial rectus muscle resection group; Mon = month(s). p < 0.05, “p < 0.01 between BLR and

R&P groups by Kruskall-Wallis test with post-hoc analysis.

Table 3. Consecutive changes of postoperative deviations at near fixation according to the operative method analyzed by linear mixed

model
BLR R&P R&R Comparing difference between groups
Postoperative periods Mean + SE Mean + SE Mean + SE St Adjusted difference s’
(PD) (PD) (PD) (95% CI)
1 day -2.81 £ 0.97 -4.70 + 0.94 -3.79 + 1.05 BLR-R&P 1.9 (-0.8 to 4.6) 0.167
BLR-R&R 0.98 (-1.94 to 3.9) 0.508
R&P-R&R -0.92 (-3.68 to 1.84) 0.513
1 week 1.96 + 0.97 -0.94 + 0.99 -1.05 + 1.05 BLR-R&P 2.9 (0.14 to 5.67) 0.040
BLR-R&R 3.01 (0.09 to 5.93) 0.043
R&P-R&R 0.11 (-2.7 to 2.91) 0.94
1 month 5.52 £ 0.98 1.92 + 1.02 1.35 £ 1.05 BLR-R&P 3.59 (0.77 to 6.42) 0.013
BLR-R&R 4.17 (1.23 to 7.11) 0.006
R&P-R&R 0.58 (-2.29 to 3.44) 0.692
2 months 5.61 +£1.05 3.60 + 1.25 1.8 + 1.07 BLR-R&P 2.01 (-1.23 t0 5.26) 0.224
BLR-R&R 3.81 (0.76 to 6.86) 0.014
R&P-R&R 1.8 (-1.42 t0 5.02) 0.272
6 months 4.46 + 1.49 5.41 4+ 2.16 2.94 + 1.10 BLR-R&P -0.95 (-6.13 t0 4.23) 0.718
BLR-R&R 1.52 (-2.21 t0 5.25) 0.423
R&P-R&R 2.47 (-2.28t0 7.22) 0.307

Values are presented as mean + standard deviation unless otherwi

se indicated.

BLR = bilateral rectus muscle recession group; R&P = unilateral lateral rectus muscle recession and medial rectus muscle plication group;
R&R = unilateral lateral rectus muscle recession and medial rectus muscle resection group; SE = standard error; PD = prism diopters; CI =

confidence interval.
"Kruskal-Wallis test.
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Figure 2. Operative times in three groups according to oper-
ative method. Plication consumed significantly shorter duration
required for the surgery compared to resection procedure. BLR
= bilateral rectus muscle recession group; R&P = unilateral
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< 0.001 by Kruskall-Wallis test with post-koc analysis.
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Figure 3. Postoperative status of anterior segment appearance in the right eye of 9-year-old male patient. Dellen was identified at 1
week after lateral rectus muscle recession with medial rectus muscle plication (A, B). Consequently, it was improved by the topical
agents after 1 month of the surgery (C, D).

Figure 4. Anterior segment appear-
ance (A) with magnification (B) in
the left eye of 4-year-old female pa-
tient at a couple of months after me-
dial rectus (MR) muscle plication.
Elevation over the plicated site of
MR muscle was not grossly apparent.
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