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Abstract:

The performance of the visual system depends on the interconnectivity between the
eye and the brain. Recent evidence suggested that the visual brain is involved in
early mechanisms of eye diseases such as glaucoma, whereas treatment to both the
eye and the brain for some eye diseases may result in better outcomes than treating
the eye alone. Upon loss of visual input from the eye, the visual brain may also adapt
by enhancing alternative inputs through other senses even in the adult stage. This
talk will introduce the potentials of advanced non-invasive MRI of the eye and the
brain in health and disease for determining the mechanistic processes for
microstructural reorganization and functional recovery in vivo during visual brain
plasticity. Specifically, we will discuss about our preliminary findings and future plans
on the structure-function relationships and longitudinal assessments of glaucoma in
the visual brain; neuroplasticity in neonatal injury and optic nerve regeneration;
brain mechanisms of sensory substitution in the blind using tongue vision; and
development and applications of novel in vivo MRI contrasts for visualization and

guantification of normal, developing and injured visual systems.
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