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INTRODUCTION

® Myopia, characterized by excessive axial elongation of the eye, is the most common developmental ocular
disorder worldwide. Its onset and progression are strongly regulated by visual signals processed primarily by the

retina. A key retinal mechanism is the detection of defocus sign, which determines whether the focal plane lies in

front of the retina, producing myopic defocus, or behind it, producing hyperopic defocus. Because eye growth is
largely guided by retinal sighaling, chromatic cues may influence ocular elongation: red light focuses anterior to

blue light and may therefore signal excessive axial length, potentially inhibiting further eye growth.

® Short-term changes in axial length may serve as early biomarkers for identifying effective myopia-prevention

strategies. Previous studies have shown that chromatic defocus, with red in focus and blue blurred, can induce

short-term axial shortening in non-myopic eyes. Other work suggests that the peripheral retina, particularly at 6-

10° eccentricity, is highly sensitive to defocus signals that inhibit eye growth.

® The combined effect of dynamic chromatic blur targeted specifically to the peripheral retina on short-term axial

length changes remains unclear.

PURPOSE

* To evaluate the short-term effect of imposed peripheral dynamic chromatic blur, with a sharp red image plane and blurred blue image plane, on axial

length in non-myopic young adults and children.

METHODS

* Participants completed two 30-minute viewing sessions of the same movie in randomized order: one with imposed dynamic peripheral chromatic blur

and one under normal viewing conditions. Both were performed at a 24 inches distance from a computer monitor screen (12 inches, Surface Pro).

* Axial length, was assessed immediately before and after each session using the Zeiss IOLMaster 700. Chromatic blur was induced using TrackSight
(NovaSight Ltd.), a system combining eye tracking with dedicated software that enables continuous, real-time, degradation of the peripheral image.
During the blur condition, the red channel remained sharp while the blue channel was blurred on the parafoveal and peripheral regions of the image

displayed on the computer monitor.

°* The software continuously monitored eye position to maintain a clear central image and adjust it according to the viewing distance. The blurred region

followed the participant’s real-time gaze position across the screen, producing dynamic peripheral chromatic blur throughout the viewing session.

Participants

The study included 20 Caucasians, non-myopic young adults aged 19-29 years
and 45 non-myopic children aged 5—13 years. The pediatric cohort included 22

Chinese and 23 Caucasian children.
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An example movie frame with induced dynamic peripheral chromatic
blur. No blur was induced in the fovea .

In the parafovea and peripheral area, no blur was induced for the red
channel, while the blue channel was blurred.
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(A) Average change in axial length after 30 min in young adults (B) Average change in axial length after 30 min in all children (gray
(gray line). The black lines represent the effect of a control solid line) and per race (gray dashed lines). Race 1 refer to children
condition with no imposed blur. from China and race 2 to children from Israel

Error bars denote SEMs. Significance levels * p < 0.05, ** p < 0.01, *** p < 0.001

DISCUSSION

°* The robust and rapid axial shortening observed in non-myopic eyes supports the role of in

nibitory retinal pathways in emmetropization. These

findings suggest that peripherally imposed chromatic defocus may be sufficient to ind

associated with reduced axial elongation.

°* This approach may represent a novel and practical myopia-control strategy, with potential

uce a desirable short-term physiological response

for integration into everyday visual activities and in

combination with existing myopia control interventions. Targeting the peripheral retina with dynamic chromatic blur, may help slow myopia

progression and could potentially contribute to preventing myopia onset in pre-myopic children.

CONCLUSIONS

® |n both children and young adults, dynamic peripheral chromatic degradation produced a measurable short-term reduction in axial length,

suggesting that the retina detects and responds to chromatic defocus cues.

®* Given the potential role of short-term axial length change as a biomarker for myopia-control efficacy, the TrackSight digital degradation

approach may offer a promising, non-invasive strategy for early inhibition of myopia development.
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