The Eye as an Extension of the Brain
Afferent Visual System
Functions include visual acuity, color vision, peripheral vision, depth perception.
The rods and cones are in the outer layer of the retina.  They connect to bipolar cells, which 
connect to retinal ganglion cells, which converge at the optic disk and exit the eye.
Pupillary afferents go to a point just before the LGN, drop into the posterior midbrain, and 
synapse at the pretectal nucleus.  Neurons go from there to Edinger-Westphal nuclei on both 
the right and the left.  These provide the parasympathetic output that constricts the pupils.
**If the direct pupillary reflex is worse than the indirect reflex, there is a problem in the pre-LGN 
pathway (retina, optic nerve).  This is an “afferent pupillary defect.”

The primary causes of pupillary defects are in the retina or optic nerve.

Cataracts or amblyopia are never reasons for an afferent pupillary defect!!!
Optic nerve damage causes loss of vision in one eye (“central visual defect”).
Optic chiasm damage causes loss of temporal vision in both eyes (“heteronymous hemianopsia”).

Optic tract damage causes loss of the contralateral visual field in both eyes (“homonymous hemianopsia”).  


The more posterior the lesion, the more symmetric the defect.
Papilledema is a sign of high intracranial pressure.  Initially it is asymptomatic, but can lead to 
damage/atrophy of the optic nerve, transient visual defects, and a large blind spot.
(Raymond removed images of the pupil dilation pathway and the retina-visual cortex pathway.)

Efferent Visual System

Main function is to keep the eyes aligned.
To test efferent functioning, the patient looks at a target, and one eye is then covered.  If the 
other eye has to move to find the target, there is a deviation (“tropia”).
Congenital esotropia (crossed eyes) is actually a problem of the CNS cortex or brainstem, not the eyes.
Frontal lobe stroke blows out the abducens nerve.  The left frontal lobe controls the right lateral rectus.

So a left frontal lobe stroke will cause the eye to look inward, toward the side of the lesion.

In contrast, a left frontal lobe seizure increases output, causing the eye to look away from 
the side of the siezure.
