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[Abstract] Objective To investigate the effects of orthokeratology (OK) on peripheral refraction
and its working mechanism. Methods This was a self-controlled study. Eleven enrolled children
underwent subjective refraction, corneal topography and peripheral refraction measurements before and
one month after OK lens wear. Only right eyes were tested. During peripheral refraction measurements,
children were required to view seven consecutive targets at a distance of 5 m from 30°nasal to 30°
temporal. An infrared open-field autorefractor was used to obtain six peripheral refractions and one
central refraction. The difference between peripheral refraction and central refraction was identified as
the relative peripheral refraction (RPR). RPR changes at each peripheral angle were recorded. The
seven corneal positions corresponding to each peripheral angle were identified by simulating the Gauss
Optical System and the changes in their sagittal refractive power were recorded and calculated. RPR
values before and after lens wear were compared using a paired ¢ test. RPR changes and
corresponding sagittal corneal refractive power changes were analyzed with a Pearson correlation test.
Results RPR values were hyperopic at all peripheral angles before OK lens wear (except 10°
nasal), showing asymmetry between nasal and temporal visual fields, with more hyperopia in the
periphery and temporal visual field. RPR values shifted to myopia at all peripheral angles (except 10°
nasal) after 1 month of OK lens wear, with higher myopia in the periphery and temporal visual field.
When compared with pre-OK values, differences were statistically significant at 30° nasal and 10°,
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20°, 30° temporal (¢=2.32, P=0.043; ¢=3.01, P=0.013; ¢=5.92, P<0.01; ¢=7.08, P<0.01). Peripheral

refractive changes were significantly correlated to sagittal corneal refractive power changes (r=0.842,

P=0.018). Conclusion The OK lens reshapes the anterior corneal surface, making the cornea flatter

in the center and steeper in the mid-periphery, thus bringing a myopic shift to peripheral refraction.
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