1. Understand the neuroanatomy of vision

Light enters through retina by way of photoreceptors (rods and cones), these
photoreceptors contain visual pigments that undergo isomerization that result in slow
hyperpolarization of the photoreceptor cells. The photoreceptor cells interact
downstream w/ bipolar cells that then connect to ganglion cells. The information
obtained by the photoreceptor cells undergoes a great deal of processing before arriving
at the ganglion cells (i.e. information about color and contrast). The axons of the
ganglia cells from the entire retina converge at the optic disk. The axons exit the eye
there and become myelinated and become the optic nerve. The optic nerve fibers
proceed to the optic chiasm (at the anterior part of the sella turcica), where there is a
partial decussation of the fibers. Fibers from the nasal halves of the retina cross, those
from the temporal halves do not decussate. Fibers leaving the chiasm then continue as
the optic tracts, which then proceed to the left and right lateral geniculate nuclei of the
thalamus. Optic fibers terminate primarily at 3 locations: the lateral geniculate bodies
(LOB), the superior colliculus and the pretectal area. The superior colliculus receives
direct visual input from the optic tracts and also receives projections from the visual
cortex. The superior colliculus then projects neurons to the pons (via tectopontine tract)
and spinal cord (via tectospinal tract). The tectopontine tract relays visual information
to the cerebellum, while the tectospinal tract mediates reflexive control of head and
neck movements. The pretectal area is important for mediating the pupillary reflexes.
The pretectal area receives input from the optic tract and then projects to the Edinger-
Westphal nucleus bilaterally. This nucleus gives rise to the preganglionic
parasympathetic neurons of CN I11. The majority of fibers go to the LOB, which
receives a topographic pattern representing the contralateral visual half-field. Within
the LOB, the central visual field is represented more extensively than the peripheral
visual field. The LOB consists of 6 layers of neurons, optic fibers from the ipsilateral
eye distribute to layers 2, 3, and 5, while fibers from the contralateral eye distribute to
layers 1, 4, and 6. From the LOB, fibers from the geniculocalcrine tract (aka optic
radiations). Fibers from the lateral part of the LOB loop outward and pass through the
temporal lobe before arriving at the occipital lobe. Fibers from the medial portion
follow a more direct nonlooping route to the occipital lobe. The optic radiations arrive
at the calcrine fissure in the occipital lobe. The cuneus gyrus (superior to the fissure)
receives impulses from the upper quadrant of the ipsilateral side of both retinas. The
lingual gyrus (inferior to fissure) receives impulses from lower quadrants of the retinas.
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