ISSN(print) 1226-5012
J Korean Ophthalmic Opt Soc. 30(3):235-243, September 2025

@0l

BY SA

"m Check for updates

http://dx.doi.org/10.14479/jk00s.2025.30.3.235

Effects of Visual Function Training on Intermittent Exotropia with
and without Surgical Treatment

Seung Wook Lee'?,

Woo Yeong Jang,' and Hyun Mee Lee®”

'Dept. of Ophthalmic optics, Daegu health College, Professor, Daegu 41453, Korea
Dept. of Optometry & Vision Science, Daegu Catholic University, Professor, Gyeongsan 38430, Korea
(Received June 23, 2025: Revised July 17, 2025: Accepted July 27, 2025)

Purpose: The aim of this study was to compare and analyze the effectiveness of visual function training based on surgical
intervention in Korean children under 12 years of age with intermittent exotropia. Methods: In total, 26 children with an
average age of 8.41+1.59 years were analyzed. Among these, 13 children underwent visual function training with and without
prior surgical intervention. Visual function training was conducted based on the fundamental principles of prisms and
spectacle lenses. Results: Visual function training demonstrated favorable outcomes in all children, regardless of surgical
history. In the non-surgical group, the corrected visual acuity of the amblyopic eye improved to 0.95+0.07. The positive
fusional vergence increased to a break point of 7.15£5.11 prism diopters (A) and a recovery point of 18.85+3.76 A. In the
post-surgical recurrence group, the corrected visual acuity of the amblyopic eye improved to 0.88+0.09, and the positive
fusional vergence was measured at a break point of 19.69+3.86 A and a recovery point of 15.30£2.62 A. In both groups, a
reduction in training period was observed with younger age, and the angle of deviation increased over time after recurrence in
the post-surgical group. Stereopsis was restored to normal range in all cases, and non-surgical cases showed more optimized
results. Conclusions: Intermittent exotropia showed remarkable results with visual function training regardless of whether
surgery was performed. Notably, the non-surgical group showed relatively high improvement in positive fusional vergence,
corrected visual acuity, and stereopsis. In both groups, the training period decreased with decreasing age.
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Fig. 1. Research procedure of vision therapy of amblyopia.
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Table 1. Result of vision therapy patient to without surgery

Visiting Angle PRC (break/recovery) after Improving CVA Stereoscopic (arc

No Age Therapy Period

L) VT (£, distance) Pre/Post second) Pre/Post
1 8.1 25 141 30/20 0.7/0.9 x/60
2 5.5 20 70 25/18 0.9/1.0 x/60
3 8.4 25 95 30/20 0.9/1.0 360/30
4 9.3 25 215 18/12 0.5/0.9 %/30
5 8.4 25 160 25/18 0.8/1.0 360/30
6 6.5 25 80 30/25 0.7/0.9 x/60
7 83 30 105 25/18 0.8/0.9 x/60
8 9.7 30 180 20/15 0.9/1.0 x/60
9 10.1 25 162 25/20 0.5/1.0 x/30
10 5.8 20 110 25/14 1.0/1.0 200/30
11 8.1 22 111 35/20 1.0/1.0 200/30
12 8.1 15 104 30/25 0.8/0.9 %/30
13 9.1 20 98 3520 0.8/0.8 x/60

Total 8.10(x1.41) 23.62(x4.17) 125.46(=42.73)  27.15(%5.11)/18.85(x3.76) 0.79(x0.16)/0.95(+0.07)  x/43.85(%15.56)

PRC; positive relative convergence, break; break point, recovery; recovery point, VT; vision therapy, CVA; corrected visual acuity, Pre;
pre vision therapy, Post; post vision therapy
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Table 2. Result of vision therapy patient to postoperative recurrence

No Age be fOIrAenfs;llergery Period after Visiting angle Therapy period reccl))\ify)(ta)l rifti(/VT Improving CVA (S;:Ee::CCSES
) surgery D) (day) (A, distance) Pre/Post Pre/Post
1 8.40 25.0 60 17 70 25/16 0.4/0.8 x/60
2 7.15 35.0 38 30 126 16/14 0.5/0.8 x/60
3 11.02 30.0 120 20 147 16/12 0.8/1.0 x/60
4 19.73 35.0 1460 16 147 25/20 0.7/0.8 180/60
5 15.51 25.0 334 17 108 16/14 0.8/1.0 x/60
6 18.35 25.0 70 18 173 25/18 0.5/0.8 x/60
7 17.50 35.0 45 30 122 18/14 0.4/0.8 x/60
8 10.35 30.0 125 20 149 18/14 0.8/1.0 %/30
9 10.50 35.0 1350 17 150 25/20 0.7/0.9 200/30
10 16.25 25.0 325 16 115 16/14 0.9/1.0 x/30
11 09.20 27.0 452 15 50 20/15 0.8/0.9 x/60
12 08.50 25.0 1011 16 81 18/12 0.4/0.8 720/60
13 10.70 35.0 1430 18 152 18/16 0.7/0.8 x/60
Total 8.70 29.77 524.62 19.23 83.85 19.69(+3.86)/ 0.64(£0.18)/ x/53.08
(*1.75) (+4.64) (£570.58) (£5.00) (£36.48) 15.30(£2.62) 0.88(x0.09) (#13.16)

PRC; positive relative convergence, break; break point, recovery; recovery point, VT; vision therapy, CVA; corrected visual acuity, Pre;

pre vision therapy, Post; post vision therapy
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Table 5. Correlation coefficient of age and therapy period

Table 3. A comparison of the corrected visual acuity after VT Spearman 0.645
- Non-surgery

Surgical status Pre-VT  Post-VT PD P p 0.017

NOH-Surgery 0.79+£0.16 0.95+0.07 0.15+0.15 0.004 Postoperative Spearman 0.532

Postoperative recurrence 0.64+0.18 0.88+0.09 0.23+0.11 0.001 recurrence p 0.061

Table 4. Comparison of visual training outcomes in non-surgical and postoperative recurrence groups

Surgical status Blur (&) Break (2) Recover (A) Angle (&) Period
Non-surgery 13.234£2.95 27.1545.11 18.85+3.76 23.62+4.17 125.46+42.73
Postoperative recurrence 10.15+1.28 19.69+3.86 15.30+2.62 19.23£5.00 83.85+36.48
p 0.007 0.001 0.016 0.031 0.015
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