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K E Y  M E S S A G E S 

1. Perceptual learning to detect gratings at near 
cut-off spatial frequencies can improve grating 
acuity, visual acuity, and stereoacuity while 
alleviating meridional visual deficits in adults 
with amblyopia.

2. Occlusion therapy provided minimal visual 
benefits for adults with amblyopia.

3. Perceptual learning did not improve visual 
function in normally sighted adults.
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Introduction
Uncorrected astigmatism during critical periods in 
children can disrupt normal visual development, 
potentially leading to persistent visual impairment 
known as meridional amblyopia or astigmatism-
related amblyopia. The traditional first-line 
intervention for this condition involves the 
prescription of corrective spectacles. However, 
optical correction alone or in combination with 
occlusion therapy is not always sufficient to fully 
restore vision,1 particularly in young children of 
kindergarten age. Consequently, there is a pressing 
need for more effective treatment modalities.
 Traditional approaches to amblyopia treatment 
typically target individuals before the age of 8 years, 
which is considered the critical period for visual 
development. Nevertheless, recent research indicates 
that intensive vision therapy can induce neural 
plasticity in adults with strabismic and anisometropic 
amblyopia.2-4 In light of these findings, we propose 
a treatment strategy for the specific visual deficits 
associated with astigmatism to correct this type 
of brain-related visual disorder. Our study aims to 
establish a training regimen to enhance grating acuity 
along the most impaired meridian in individuals with 
astigmatism-related amblyopia. 

Methods
A cohort of 35 patients diagnosed with amblyopia 
was randomly allocated to receive either perceptual 
learning therapy (n=19) or occlusion therapy (n=16). 
Perceptual learning to detect gratings at near cut-off 
spatial frequencies was used to treat adults with 
astigmatism-related amblyopia. 

Results
After 20 hours of training over 4 weeks, participants 
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showed 24% improvement in grating acuity, 65% 
improvement in meridional anisotropy, 38% 
improvement in visual acuity, and 16% improvement 
in stereoacuity. In contrast, patients receiving 
occlusion therapy did not exhibit significant 
improvement in any of these visual functions. 
Perceptual learning did not improve visual function 
in normally sighted adults.

Discussion
These findings highlight the potential for perceptual 
learning to activate neural plasticity and ameliorate 
visual deficits in adults with amblyopia who have 
exceeded the age window corresponding to the 
critical period of visual development. The ability 
of targeted learning therapy (rather than optical 
correction of refractive errors) to treat the underlying 
astigmatism-related functional impairment 
represents a promising direction for amblyopia care.
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