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Abstract

Retinal prostheses have emerged as an innovative approach for partial visual restoration in patients
with severe photoreceptor degeneration, particularly in disorders such as retinitis pigmentosa and
age-related macular degeneration. Among the various retinal implant strategies, epiretinal and
subretinal prostheses have been the most widely studied and clinically applied. Epiretinal
prostheses are positioned on the inner retinal surface adjacent to ganglion cells and restore visual
signaling through direct electrical stimulation of these cells. In contrast, subretinal prostheses are
implanted beneath the retina, closer to the bipolar cell layer and degenerated photoreceptors,
aiming to utilize more natural retinal signal processing pathways. The purpose of this study is to
compare these two types of retinal prostheses in terms of visual acuity improvement, light and
contrast perception, spatial orientation, quality of visual perception, surgical complexity, and
biocompatibility. Recent findings suggest that epiretinal prostheses offer advantages such as easier
surgical access and greater external control of the system; however, direct stimulation of ganglion
cells may result in less physiological visual perception. Subretinal prostheses, on the other hand,
may provide more naturalistic visual processing and better pattern recognition in some cases by
engaging the residual retinal neural circuitry, although their implantation is more technically
demanding and associated with challenges such as long-term stability and power supply. Overall,
both technologies have demonstrated meaningful contributions to partial visual rehabilitation, yet
neither is currently capable of restoring normal vision. The choice between these two approaches
depends on several factors, including retinal structural integrity, disease type, therapeutic goals,
and technological advancement. Future progress in this field is likely to depend on higher-
resolution systems, improved biocompatibility, and integration with emerging methods such as
optogenetics and artificial intelligence.
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1. wireless transmitter
2. electrode array

3. power unit

4. subretinal prosthesis
5. photodiode array
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