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Changes in Falling Risk of Intermittent Exotropia after Vision Therapy
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Purpose: To investigate the changes in visual functions and the fall risk index after vision therapy for intermittent
exotropia. Methods: Twenty-nine subjects, diagnosed with intermittent exotropia, were subjected to vision therapy for 50

minutes once a week for 6 months. The changes in visual functions and body sway before and after training were

measured. Visual therapy involved accommodation training and fusional vergence training. As for visual functions,
distance corrected visual acuity, the amount of deviation, positive convergence vergence, and stereopsis were measured.
Fall risk assessment was performed using the BTrackS™ balance measuring device and was calculated based on the
change in sway path length at the center of body pressure. Results: After 6 months of vision therapy, distance logMAR
corrected visual acuity improved from 0.02+0.11 to -0.04+0.08 (p<0.001), and the amount of deviation decreased from -
24.69+£11.37 A to -12.56+7.11 A (p<0.001). The break point of positive fusion vergence increased from 3.66+4.97 A to
32.10£13.52 A, and the recovery point increased from 2.10+3.57 A to 26.45£11.69 A (p<0.001). Stereopsis decreased
from 219.66+264.35 sec to 101.03+194.83 sec (p<0.05). After vision therapy, the body sway path changed from
41.00£15.20 cm to 33.52+12.26 cm, which indicated a reduced risk of falling (p<0.001). Based on the results of our
correlation analysis improvement following corrected visual acuity was correlated with a reduction in body sway
(dominant eye: r=0.366, p=0.005/non-dominant eye: r=-0.356, p=0.006). Conclusions: Vision therapy applied to patients
with intermittent exotropia can reduce the risk of falls due to improved corrected visual acuity.
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Fig. 1. BTrackS analyzer used in this study.
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Fig. 2. Example results screens for the body sway.
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Monocular

o Lens sorting: To develop an awareness of the ability to relax
and stimulate accommodation

« Hart chart: Involves reading a large hart chart and a small
letter chart at different distances, with one eye covered

Y

Biocular

« MFBF: To address suppression or intermittent strabismus,
there are techniques that can equalize accommodation with
both eyes open

Y

Binocular

« Vectogram: Ranging from peripheral to central fusion and
potent in eliciting SILO.

o Aperture rule: Free-space fusion, this instrument serves as
an intermediate between polarized or anaglyphic filters,
stereoscopes, and their artificial projections.

o Brock string: Tool used to improve binocular vision and treat
visual disorders such as convergence insufficiency.

Fig. 3. The flow chart of vision therapy process for intermittent exotropia.
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MFBF = monocular fixation in binocular field
SILO = small in large out
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Table 2. Change of fall risk index before and after vision
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Table 1. Change of binocular vision function before and after vision therapy
) ) Means + SD
Binocular test (unit)
Before After p-value'
Dominant eye 0.02+0.11 —0.04+0.08 p<0.001
VA (logMAR) :
Non-dominant eye 0.08+0.12 —0.02+0.08 2<0.001
APCT (L) -24.69+11.37 -12.56+7.11 p<0.001
Break point 3.66+4.97 32.10+13.52 p<0.001
PFV (1) ,
Recovery point 2.10£3.57 26.45+11.69 p<0.001
Stereopsis (seconds of arc) 219.66+264.35 101.03+£194.83 p=0.003

Minus sign denotes exophoria. "p-values for paired t-test.

VA=visual acuity, SD=standard deviation, APCT=alternated prism cover test, PFV=positive fusional vergence
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