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Effect of Low-dose Atropine on Myopia Control in Children Operated for
Intermittent Exotropia
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Purpose: To evaluate the effect of low-dose atropine on myopia control in children with a history of surgery for intermittent exo-
tropia (IXT).

Methods: We retrospectively reviewed the medical records of children who used 0.05% atropine for = 1 year to control myopia
progression. This group included 45 patients with a history of IXT surgery and 57 patients with no such history. The annual
changes in spherical equivalent and axial length were compared 6 months before, 6 months after, and 1 year after atropine in-
stillation between the IXT surgery group and myopia controls. In this comparison, the dominant eye was paired with the right eye
and the non-dominant eye with the left eye. We also analyzed the difference between IXT surgery cases corrected within versus
not within 10 prism diopters (PD) at the start of low-dose atropine treatment.

Results: A total of 102 patients had an average of -3.81 + 1.53 diopters (D) and used low-dose atropine for an average of 16.8
months from a mean age of 8.2 years. On average, the IXT surgery group underwent muscle surgery for 28.1 PD of IXT at 7.8
years. A year after instillation, the myopia progression rate was -0.52 + 0.89 D/year and 0.27 + 0.40 mm/year in the IXT surgery
group compared to -0.47 + 0.83 D/year and 0.31 + 0.24 mm/year in the myopia control group with no significant differences.
However, after 6 months of instillation, the dominant eye in the IXT surgery group exhibited a significantly faster myopia pro-
gression rate than the right eye in the myopia control group (-0.84 + 1.61 D/year vs. -0.56 + 0.80 D/year, p = 0.04; 0.27 £ 0.33
mm/year vs. 0.22 + 0.21 mm/year, p = 0.02). No difference was found in the myopia control effect between corrected and un-
corrected cases in the IXT surgery group.

Conclusions: The effect of low-dose atropine on myopia control in children after IXT surgery was similar to that in myopia
controls. However, it was less effective in the dominant eye during the early treatment period.
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Table 1. Baseline characteristics of myopic patients who treated by low-dose atropine with or without surgical history for intermittent

exotropia
Myopia + IXT op (n = 45) Myopia (n = 57) p-value
Age (years) 85+13 80+ 1.6 0.04
Sex, male:female 18 (40.0):27 (60.0) 30 (52.6):27 (47.4) 0.20"
Spherical equivalent (D) -3.77 £ 1.81 -3.86 + 1.32 0.21°
Dominant, right eye -3.80 + 1.81 -3.85 + 1.28 0.09°
Non-dominant, left eye -3.73 £ 1.82 -3.86 + 1.34 0.15"
Axial length (mm) 24.72 + 1.00 24.55 £ 0.95 0.80"
Dominant, right eye 24.74 + 1.00 24.54 + 0.94 0.82°
Non-dominant, left eye 24.60 + 0.99 24.55 + 0.89 0.68"

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

IXT op = surgical history for intermittent exotropia; D = diopters.
*Independent t-test; Tchi—square test.
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Table 2. Annual progression rate of myopia in spherical equivalent before, 6 months and a year after instillation of atropine 0.05%

Annual SE rate (D/year) Myopia + IXT op (n = 45) Myopia (n = 57) p-value*
Pre AT1 -1.42 + 1.63 -1.69 + 1.16 0.66
Dominant, right eye -1.25 £ 1.44 -1.71 £ 1.18 0.91
Non-dominant, left eye -1.58 + 1.29 -1.67 £ 1.13 0.27
6 months after AT1 initiation -0.75 + 1.80 -0.58 + 0.87 0.07
Dominant, right eye -0.84 + 1.61 -0.56 + 0.80 0.04
Non-dominant, left eye -0.65 + 1.22 -0.60 + 0.84 0.06
1 year after AT1 initiation -0.52 + 0.89 -0.47 + 0.83 0.79
Dominant, right eye -0.61 + 0.75 -0.54 + 0.80 0.71
Non-dominant, left eye -0.42 + 0.82 -0.40 + 0.82 0.96
Effect of AT1 (1 year - pre AT1) 0.90 + 1.62 1.22 + 1.25 0.32
Dominant, right eye 0.64 + 1.53 1.17 £ 1.19 0.19
Non-dominant, left eye 1.16 + 1.55 1.27 £ 1.21 0.53

Values are presented as mean + standard deviation.
SE = spherical equivalent; D = diopters; IXT op = surgical history for intermittent exotropia; AT1 = atropine 0.05%.
“Independent -test.
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Figure 1. Progression of mean spherical equivalent (SE) and mean axial length (AL) before and after low-dose atropine treatment
in myopic patients with or without surgical history for intermittent exotropia (IXT). (A) SE and (B) AL for the dominant eye of my-
opic patients with surgical history for IXT and the right eye of myopia controls. (C) SE and (D) AL for the non-dominant eye of my-
opic patients with surgical history for IXT and the left eye of myopia controls. Mo = months; AT1 = at the time starting instillation
of atropine 0.05%; D = diopters; IXT op = surgical history for intermittent exotropia.
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Table 3. Annual progression rate of myopia in axial length before, 6 months and a year after instillation of topical atropine 0.05%

Annual AL rate (mm/year) Myopia + IXT op (n = 45) Myopia (n = 57) p—value*
Pre AT1 0.77 + 0.68 0.65 + 0.26 0.06
Dominant, right eye 0.81 £ 0.76 0.64 + 0.22 0.03
Non-dominant, left eye 0.72 + 0.43 0.66 + 0.24 0.07
6 months after AT1 initiation 0.29 + 0.38 0.23 £ 0.21 0.08
Dominant, right eye 0.27 £ 0.33 0.22 £ 0.21 0.02
Non-dominant, left eye 0.30 + 0.27 0.23 + 0.21 0.14
1 year after AT1 initiation 0.27 £ 0.40 0.31 £ 0.24 0.45
Dominant, right eye 0.27 £ 0.38 0.31 £ 0.23 0.27
Non-dominant, left eye 0.26 + 0.19 0.30 + 0.21 0.62
Effect of AT1 (1 year - pre AT1) -0.50 £ 0.71 -0.35 £ 0.30 0.58
Dominant, right eye -0.54 + 0.70 -0.33 +£0.28 0.09
Non-dominant, left eye -0.46 + 0.54 -0.36 + 0.26 0.56

Values are presented as mean + standard deviation.

AL = axial length; IXT op = surgical history for intermittent exotropia; AT1 = atropine 0.05%.

“Independent -test.
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Table 4. Annual progression rate of myopia in patients with intermittent exotropia which had been corrected or uncorrected at the

time of instillation of topical atropine 0.05% and at the last visit

Corrected (n = 24) Uncorrected (n = 21) p-value
Age at surgery (years) 74+ 1.7 82+ 1.9 0.45"
Age starting AT1 (years) 83+ 14 8.7+13 0.75"
Sex, male:female 12 (50.0):12 (50.0) 6 (28.6):15 (71.4) 0.14
Angle at surgery (PD)
Distant 28.6 +5.5 275455 0.96"
Near 31.0 + 7.8 313453 0.07°
Worth 4 dot, SS:FS:FF 7:12:5 (29.2:50.0:20.8) 7:9:5 (33.3:42.9:23.8) 0.95
Control, poor:fair:good 13:9:2 (54.2:37.5:8.3) 10:10:1 (47.6:47.6:4.8) 0.91
Dominancy, RXT:LXT:AXT 2:11:11 (8.3:45.8:45.8) 6:10:5 (28.6:47.6:23.8) 0.13f
SE (D) -3.98 + 1.93 -3.53 +1.88 0.60"
Dominant eye -4.00 + 1.78 3.57 + 1.85 0.52
Non-dominant eye 3.95 + 1.87 3.48 + 1.77 0.79"
Axial length (mm) 24.79 + 1.10 24.53 +0.92 0.78"
Dominant eye 24.89 + 1.03 24.55 + 0.95 0.85
Non-dominant eye 24.69 + 1.07 24.50 + 0.91 0.48
Annual SE rate, pre AT1 (D/year) -1.36 + 1.78 -1.48 + 1.59 0.51"
Dominant eye -1.21 + 1.74 -1.31 + 1.01 0.40"
Non-dominant eye -1.52 +£1.21 -1.65 + 1.42 0.45"
Annual AL rate, pre AT1 (mm/year) 0.87 + 0.63 0.64 + 0.39 0.75"
Dominant eye 0.98 + 0.56 0.60 + 0.27 0.85
Non-dominant eye 0.76 + 0.43 0.67 + 0.45 0.48
Annual SE rate, post AT1 (D/year) -0.53 £ 0.78 -0.50 + 0.90 0.89"
Dominant eye -0.65 + 0.66 -0.56 + 0.87 0.25
Non-dominant eye -0.41 + 0.77 -0.44 + 0.89 0.99"
Annual AL rate, post AT1 (mm/year) 0.27 + 0.54 0.27 + 0.30 0.87"
Dominant eye 0.25 + 0.45 0.30 + 0.23 0.21"
Non-dominant eye 0.28 + 0.19 0.23 + 0.20 0.79

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.
AT1 = atropine 0.05%; PD = prism diopter; SS = suppression both at near and distance; FS = fusion at near and suppression at distance;

FF = fusion both at near and distance; RXT = right IXT; LXT =
AL = axial length; IXT = intermittent exotropia.
*Independent 1-test; Tchi—square test.
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