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Effect of peripheral patching on binocular dominance in
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Objective: To study the effect of short-term peripheral patching on binocular dominance in adult visual cortex.
Methods: Monocular short-term peripheral patching was performed on each eye (24 eyes) of 12 normal adults.
The patching was achieved by monocularly wearing a ring-shaped, translucent and plastic patch for 90 minutes.
The patch could only transmit light, but not pattern, and there was a circular hole with a visual field of 10°~15°, so
as to achieve peripheral patching. Participants completed the binocular rivalry task at baseline and 0-3, 3-6, 6-9,
9-12,12-18, 30, 60 and 90 min after peripheral patching. The dominance duration of each eye and the number of
dominance switches between eyes were recorded. The probability of perceiving stimulus of each eye was calculated
in each time period. Each participant’s both left and right eyes performed peripheral patching one week apart.
Results: Before patching, the dominance duration of the patched eye was not significantly different from the
non-patched eye (92.78+6.33 s vs 87.22£6.23 s, P>0.05), which suggests that the eye dominance was balanced.
At 0-3 min after the removal of the patch, the dominance duration of the patched eye was increased significantly
(P<0.001), and this effect existed until 30 min after the removal of the patch (P<0.05). The dominance duration
of the patched eye at post-60 min was not significantly different from the baseline (P=0.445). There was no
significant difference in the dominance switches among baseline and each period after patching (P=0.064). After
the removal of patch on the dominant eye, the amplitude of change in the dominance duration of the patched eye
at 0-3 min was not significantly different from that after the removal of patch on the non-dominant eyes (P=0.835).
Conclusion: Short-term peripheral patching can also change the binocular dominance in adults, and it has the
potential to be applied in treatment of adult amblyopia. After the critical period for visual development, binocular
vision function still retains plasticity.

peripheral patching; binocular rivalry; binocular balance; plasticity; inverse patching
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Figure 1 Visual stimuli, binocular rivalry task and experimental design
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(A) Prior to each block of binocular rivalry task, participants adjusted the position of dichoptic images of the frames and fixation crosses to

ensure binocular fusion. After that, two orthogonal gratings were presented to the two eyes dichoptically. Participants viewed the dichoptic

images for 60's and reported their dominant percept using keyboard. After 10 s for resting, the next trial was initiated. (B) Participants first

performed the binocular rivalry task to obtain the baseline of binocular balance, and then performed the peripheral patching of one eye for

90 min, and subsequently completed the binocular rivalry tasks at each timepoint, to evaluate the changes in binocular dominance over time.
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Table 1 Clinical data of subjects

e M R/ IREI JHGEE /5 IEL 77 (logMAR) 3 ST AR (RBII)

S1 % 26 iR -4.75DS 0 40
ZEHR -5.00 DS/-1.00 DC x 162° 0

S2 5 32 iR -5.00 DS 0 25
ZeHR -5.25DS 0

S3 5’8 24 Fi iR -4.00 DS 0 30
ZeHR -3.50 DS 0

S4 i 25 FiR -4.25DS/-0.50 DC x 180° 0 40
ZEHR -4.75DS 0

Ss °© 24 FHR -1.50DS 0 25
ZEHR -0.75DS -0.06

S6 gy 23 AR -5.50 DS 0 30
ZeHR -5.75DS 0

S7 T 25 R -4.50 DS 0 20
ZeHR -4.75DS 0

S8 i@ 23 pap il -0.50 DS -0.08 20
ZEHR -0.25DS -0.04

S9 T 23 HIR -5.00 DS 0 25
ZEHR -4.75DS 0

S10 8 24 R -5.00 DS 0 40
ZEHR -4.00 DS 0

S11 3 27 HIR -3.50 DS/-1.00 DC x 180° 0 30
ZEHR -4.00 DS/-0.50 DC x 5° 0

S12 L) 27 FHHR -5.50 DS/-0.75 DC x 113° 0.02 25
ZEHR -4.75 DS/-0.50 DC x 2° 0.04
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Figure 2 Changes in the average proportion of times participants reported seeing the stimulus presented to the patched eye before
and after peripheral patching
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At the baseline, the number of curves and the area under curve (AUC) above and below the X-axis were basically similar, indicated that
the probability of reporting the stimuli presented to the patched eye was similar to the random probability, so the dominance of the two
eyes were balanced. After the removal of peripheral patching, the number of curves and the AUC above the X-axis increased significantly,
suggesting that participants were more likely to report the stimuli presented to the patched eye. The dominance of the two eyes did not

rebalance until post-60 min. Curves above the X-axis represents the predominance of the patched eye, while those below the X-axis

represents the predominance of the non-patched eye.
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Figure 3 Peripheral patching changes binocular balance
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(A) The proportion of the patched eye dominance durations at 0~3 min, 3-6 min, 6-9 min, 9-12 min, 12-15 min and 30 min after the
removal of the patch were significantly higher than the baseline. Neither the proportion of the patched eye dominance duration at the
60 min nor that at 90 min was significantly different from the baseline. B. The normalized mean dominance duration for each eye (the
ratio of dominance duration at each timepoint to that at baseline) after the removal of patch. The ratio of 1 means that the dominance
duration is similar to the baseline, while the ratio more or less than 1 means that the dominance duration is above or below the baseline,
respectively. Until 30 min after the removal of peripheral patching, the dominance duration of the patched eye increased significantly, while

the corresponding non-patched eye dominance duration decreased. At 60 min, the dominance duration of each eye basically returned to the

baseline level.
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Figure 4 Dominance switch between the two eyes shows that
there was no significant change in the dominance switch

among baseline and each timepoint after peripheral patching
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