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Abstract

e As an extension of the central nervous system, the
retina is the only tissue in the body that allows direct in
vivo observation of both neural and vascular structures,

offering a unique non - invasive window for the
assessment of cerebral neurovascular diseases. Recent
studies have shown that multimodal imaging
techniques—such as fundus photography, optical

coherence tomography ( OCT), and OCT angiography
(OCTA)—enable quantitative analysis of retinal indicators
including vascular caliber, fractal dimension, retinal nerve
fiber layer thickness, and microvascular density. These
metrics can, to some extent, reflect the severity and
progression risk of
neurodegenerative diseases such as stroke, Alzheimer’s
disease, and Parkinson’ s disease. Consequently, retinal
imaging holds promise as a powerful tool for early
screening, risk stratification, and treatment monitoring.
This article systematically reviews the application of
retinal technologies in the diagnosis and
management of cerebral neurovascular disorders, with a
particular focus on the important role of artificial
intelligence ( Al) - driven image analysis in enhancing
screening efficiency, improving risk assessment accuracy,

cerebrovascular and

imaging

and promoting multidisciplinary collaborative care,
thereby providing insights for clinical translation.
o KEYWORDS: retina; multimodal imaging; stroke;

Alzheimer’ s disease; Parkinson’ s disease; artificial
intelligence
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