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scientific reports
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Biometric and refractive changes
following the monocular
application of peripheral

myopic defocus using a novel
augmented-reality optical system
in adults

Ryo Kubota®?™, Nabin R. Joshi?, Tara J. Fitzgerald®, Inna Samandarova?, Maksud Oliva?,
Arkady Selenow?, Amitava Gupta?, Steven Ali3, G. Lynn Mitchell*, Robert Chun? &
Kenneth J. Ciuffreda®

The prevalence of myopia is growing at an alarming rate and is associated with axial elongation

of the eye. The cause of this undesirable physiological change involves multiple factors. When the
magnitude of myopia approaches high levels, this accompanying mechanical effect increases the

risk of developing other clinical conditions associated with permanent vision loss. Prior work has
investigated how we may halt or reverse this process of axial elongation associated with myopic
progression when we expose the eye to a peripheral myopic defocus stimulus. Specifically, the known,
short-term response to myopic defocus stimulation is promising and demonstrates the possibility of
establishing more permanent effects by regulating the axial length of the eye with specific defocus
stimulation. However, how to directly convert these known, short-term effects into more long-term,
permanent changes to effectively prevent these unfavourable physiological and refractive changes
over time is yet to be understood. Here, we show for the first time that we can produce sustained,
long-term reductions in axial length and refractive endpoints with cumulative short-term exposure to
specific myopic defocus stimuli using a novel optical design that incorporates an augmented reality
optical system. We believe that this technology will have the potential to improve the quality of vision
in mankind.
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