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Purpose: School-age children with intermittent exotropia underwent examinations to assess changes in visual perception
and eye movement following vision therapy. Methods: Vision therapy was conducted once or twice a week for six months
in 30 children with intermittent exotropia and visual functional abnormalities. Results: Vision therapy resulted in
improvements in various visual function evaluations, including distance/near exotropia angle, distance/near sensory fusion,

near stereopsis, near fusion vergence, near point of convergence, vergence facility, and accommodative facility. Visual
perception also significantly improved, with visual figure-ground (FGR) showing the greatest change and sequential
memory (SEQ) showing the least improvement. Moreover, eye movement significantly improved alongside visual function
enhancement, particularly in horizontal evaluation (saccades). Conclusions: Vision therapy enhanced visual function in
school-age children with intermittent exotropia. It also improved visual perception and eye movement. Additionally, the
reduced angle of exotropia resulting from improved visual function was found to enhance their appearance.
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6month VT

Final VT Test

Fig. 1. Flowchart of the study.

Table 1. Criteria of inclusion and exclusion

Inclusion criteria

* Those diagnosed with intermittent exotropia

* Elementary school students aged 6 to 13

* Those who can visit 1-2 times a week and participate until the
end of the experiment

* A person who has never received visual function training at another
institution

Exclusion criteria

* Nystagmus, Paralytic strabismus

* Vertical deviation greater than 4 A

* Regular users of ocular or systemic drugs known to affect
accommodation or fusion, such as atropine, in the past 3 months

* Those who do not continuously receive visual therapy according
to the schedule during the study period

» Anyone who does not agree to comply with research procedures
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Fig. 2. Visual perception test tool for children with intermittent
exotropia.
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Table 2. Four types of eye movement analysis for detecting
the DEM ratio

Table 3. Visit an office-based vision therapy and use their
methods and tools to improve your visual skills

Type DEM ratio

Method Training tools

Normal with no indications of automaticity oculomotor

I or dysfunction.

Oculomotor dysfunction characterized by an abnormally
il increased horizental time with a good performance on
the vertical subject.

Inadequately developed automaticity and fluency. The
m vertical time performance score is low in automatic
naming speed, which is problematic.

High DEM ratio with increased vertical time and
increased horizontal time, and it is a complex type of

v type Il and type III, which shows problems in both
the automaticity of the reading-speaking function and
the eye movement control.
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MIT2+, Pegboard Rotator, Anti-suppressive Chart
Set with Figures, Anti-suppressive Charts, Figures
Anti-Suppression Chart, Mirror Stereoscope, TV
Antisuppressive Training SET, Soft White Red/
Green Marsden Ball, Fixation balls, K-Wayne
Saccadic, Heel to toe walk, Trampoline

Central
Fixation

Accommodative rock card & Flipper lenses,
Loose lens rock, Lens Sorting, Bull’s Eye Target,
Cheiroscopic Trainer, Soft White Red/Green
Marsden Ball, Baseball Sports Balls, Fixation
balls, K-Wayne Saccadic, Saccadic Sticks, Heel
to toe walk, Trampoline, Balance Board, Rail
Walk

Variable Quoits Vectogram (SOV2), Variable
Vectogram(Clown Vectogram, SOV6), Aperture
Rule Trainer Kit, Brock String, Barrel Convergence
Cards, Bull’s Eye Chain, Baseball Sports Balls,
Fixation balls, K-Wayne Saccadic, Saccadic Sticks,
Heel to toe walk, Trampoline, Balance Board,
Rail Walk

Monocular

Binocular
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Fig. 3. Tools for improving suppression state (A) MIT+ (B)
Rotation trainer with geo pegboard disc.
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Fig. 6. Comparison of total TVPS4 test scores before and
after vision therapy.
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