body, a thalamic relay station. Cells in the lateral geniculate body
project in turn to the primary visual cortex. This afferent
retinogeniculocortical sensory pathway provides the neural substrate
for visual perception. Although the lateral geniculate body is the main
target of the retina, separate classes of ganglion cells project to
other subcortical visual nuclei involved in different functions.
Ganglion cells that mediate pupillary constriction and circadian
rhythms are light sensitive owing to a novel visual pigment,
melanopsin. Pupil responses are mediated by input to the pretectal
olivary nuclei in the midbrain. The pretectal nuclei send their output
to the Edinger-Westphal nuclei, which in turn provide
parasympathetic innervation to the iris sphincter via an interneuron in
the ciliary ganglion. Circadian rhythms are timed by a retinal
projection to the suprachiasmatic nucleus. Visual orientation and eye
movements are served by retinal input to the superior colliculus.
Gaze stabilization and optokinetic reflexes are governed by a group
of small retinal targets known collectively as the brainstem accessory
optic system.

The eyes must be rotated constantly within their orbits to place
and maintain targets of visual interest on the fovea. This activity,
called foveation, or looking, is governed by an elaborate efferent
motor system. Each eye is moved by six extraocular muscles that
are supplied by cranial nerves from the oculomotor (lll), trochlear
(IV), and abducens (VI) nuclei. Activity in these ocular motor nuclei is
coordinated by pontine and midbrain mechanisms for smooth
pursuit, saccades, and gaze stabilization during head and body
movements. Large regions of the frontal and parietooccipital cortex
control these brainstem eye movement centers by providing
descending supranuclear input.

REFRACTIVE STATE
In approaching a patient with reduced vision, the first step is to
decide whether refractive error is responsible. In emmetropia,
parallel rays from infinity are focused perfectly on the retina. Sadly,
this condition is enjoyed by only a minority of the population. In



