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Dose-Effect Relationship of Unilateral Medial Rectus Resection
for Recurrent Exotropia
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Purpose: To investigate the dose-effect relationship of unilateral medial rectus resection for recurrent exotropia after bilateral lat-
eral rectus recession.

Methods: This study comprised 39 patients who underwent unilateral medial rectus resection for recurrent exotropia under 25
PD and bilateral rectus recession for prior surgery of exotropia. The medial rectus was resected from 5.0 to 7.0 mm according to
angle deviation at a distance. The postoperative deviated angle was checked at one week, 3 months and 6 months post-
operatively to investigate the amount of corrected deviation per resected muscle.

Results: The average preoperative deviation was 21.33 + 2.96 PD. We resected mean 6.26 + 0.57 mm of the medial rectus
muscle. The postoperative deviated angle was 0.82 + 3.47, 1.87 + 3.10 and 5.40 + 4.79 PD at 1 week, 3 months and 6 months
after surgery, respectively. The corrected deviated angle per millimeter (mm) was 3.29 + 0.68, 3.17 + 0.58 and 2.75 + 0.89 PD
at 1 week, 3 months and 6 months after surgery. There were no significant differences among the changes of postoperative devi-
ation per millimeter according to the amount of medial rectus (MR) resection (p-value = 0.423, 0.382) The success rate was
89.75%, 92.31% and 87.18% at 1 week, 3 months and 6 months after surgery, respectively. The expected corrected angle ac-
cording to the amount of resection remained constant and was 3.04-3.22 PD/mm at 3 months after surgery and 2.79-2.82
PD/mm at 6 months after surgery.

Conclusions: The dose-effect per millimeter was decreased as time passed. There was no statistical difference among the cor-
rected deviation angles per millimeter according to the amount of MR resection. We expect that the calculated dose-effect rela-
tionship may be a useful guideline for unilateral medial rectus resection for recurrent exotropia.
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Table 1. The preoperative exodeviation according to the amount of
unilateral medial rectus resection

Amount of MR Number of Preoperative deviated
resection (mm) patients angle (PD)
5 2 18.0 +2.83
5.5 5 20.6 + 2.61
6 11 19.8 + 2.86
6.5 12 21.3 +2.26
7 9 24.4 + 1.67

Values are presented as mean + SD unless otherwise indicated.
MR = medial rectus; PD = prism diopter.
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Figure 1. Correlation between preoperative distance deviation
and medial rectus resection. R = correlation coefficient; PD
= prism diopter.

Table 2. Preoperative patients data
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Mean age of onset (years)
Number of patients (M/F)
Mean age at surgery (years)

Primary operation

Reoperation
Time to reoperation after primary surgery (years)
Preoperative deviation before primary operation (PD)
Preoperative deviation before reoperation (PD)
Amount of UMR resection (mm)

3.58 + 2.24 (1-16)
39 (16/23)

6.23 + 3.69 (3-20)
11.05 + 4.76 (6-27)
4.82 +2.93 (1-13)
30.81 + 7.02 (20-50)
21.33 + 2.96 (16-25)
6.26 + 0.57 (5.5-7.0)

Values are presented as mean + SD unless otherwise indicated.
PD = prism diopter; UMR = unilateral medial rectus.
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Figure 2. Postoperative exodrift after secondary operation as
time passed. PD = prism diopter; POD = postoperation day.
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Figure 3. The graph of change of postoperative deviation per a
millimeter according to the length of medial rectus muscle
resection. PD = prism diopter; MR = medial rectus.

Table 3. Surgical outcome of unilateral MR resection as the second operation for recurrent exotropia at postoperative 1 week, 3 months,

6 months
Success rate (%) Overcorrection (%) Undercorrection (%)

POD 1 week 35 (89.75) 3(7.69) 1 (2.56)
POD 3 months 36 (92.31) 0 3(7.69)
POD 6 months 34 (87.18) 0 (0) 5(12.82)
MR = medial rectus; POD = postoperation day.
Table 4. The amount of resected MR and corrected PD/mm according to deviated angle
Angle deviation Number Amount of MR resection Corrected PD/mm at POD Corrected PD/mm at POD

3 months 6 months
16-18 7 5.79 + 0.36 2.73 + 0.54 2.18 £ 0.82
20 18 6.17 + 0.51 3.02 +£0.57 2.66 + 0.91
25 14 6.63 + 0.49 3.57 £ 0.38 3.15+£0.71
Summary 39 6.26 + 0.57 3.17 +£ 0.58 2.75 + 0.89

Values are presented as mean + SD unless otherwise indicated.

MR = medial rectus; PD = prism diopter; POD = postoperation day.
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Table 5. Change of postoperative deviation per a millimeter according to the length of MR res

Change of postoperative deviation per 1 mm

MR resection (mm)

1 week 3 months 6 months
5 3.60 + 0.57 3.60 + 0.57 3.00 + 1.41
5.5 3.60 + 0.70 3.38 + 0.40 3.38 + 0.40
6 3.24 + 1.26 291 + 1.05 2.52 +1.38
6.5 3.14 + 0.74 2.99 + 0.65 2.55 + 0.86
7 3.30 + 0.94 3.49 + 0.24 2.89 + 0.87
Average 3.29 + 0.68 3.17 + 0.58 2.75 + 0.89

Values are presented as mean + SD.
MR = medial rectus.

Table 6. Expected change in deviation on the basis of unilateral medial rectus resection

UMR resection Change in deviation (PD) Change in deviation per 1 ~ Change in deviation (PD) Change in deviation per 1
(mm) (3 months) mm (3 months) (6 months) mm (6 months)
4 11.55 2.888 11.08 2.770
5 15.22 3.043 13.96 2.792
5.5 17.05 3.099 15.40 2.800
6 18.88 3.146 16.84 2.806
6.5 20.71 3.186 18.28 2.812
7 22.54 3.220 19.72 2.817
7.5 24.37 3.250 21.16 2.821
8 26.20 3.276 22.59 2.824
9 29.87 3.319 25.47 2.830
UMR = unilateral medial rectus; PD = prism diopter.
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Figure 4. The graph of expected change in deviation on the basis of unilateral medial rectus resection and the regression equation.

2 . ..
R” = correlation coefficient.
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] Holx ol—ol—l;].(one-way ANOVA, p-value=0.423 (5=
3 37019), 0382 (& T 67]¥), Levene’s test for
equality of variances p-value=0.678 (== = 371<), 0.214

(& % 67l1Y)) (Table 5, Fig. 3).
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Figure 5. Expected change in deviation on one millimeter in
unilateral medial rectus resection (A: 3 months; B: 6 months).
PD = prism diopter.
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