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Three new AOA positions papers 
provide useful information on eye-brain 
collaboration, co-management of vision 
therapy, and the use of tinted lenses 
and colored overlays for the treatment 
of dyslexia and other related reading 
and learning disorders. 
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As another example, egocentric direction de- 
scribes the perceived location of an object compared 
to our body. This is derived from a combination of 
oculometric direction (where our eyes are aimed), 
position of the eyes in the head, and the head's posi- 
tion relative to the body. The brain uses a reference 
point midway between the two eyes, known as the 
egocenter, to compute egocentric d i re~t ion.~  En- 
abling the brain to engage a whole body experience, 
binocular vision is an intricate organization of bio- 
logic and psychologic  component^.^ 

The majority of nerve cells from the retina proj- 
ect to the visual cortex. However, at least 10% of the 
nerve cells take a different p a t h ~ a y , ~  stimulating ar- 
eas of the brain stem dedicated to functions that 
seem remote to vision, when vision is narrowly de- 
fined.g The existence of extensive sensory motor 
pathways supports a broader conceptualization of vi- 
sion, integrating functions such as balance and visu- 
al-auditory localization. lo 

"As surely as the old system (for explaining vi- 
sion) considered that the problem of knowledge and 
understanding could be separated from the problem 
of seeing, so the present one will find it increasingly 
difficult to draw a dividing line between the two."ll 

Clinical Optmetric Science 
Many aspects of the optometric examination 

probe the eye-brain collaboration. Consider the com- 
plexity of the evaluation of visual fields. A patient is 
instructed to simultaneously maintain steady central 
fixation, attend to central and peripheral stimuli, dis- 
criminate threshold stimuli, and demonstrate aware- 
ness with an appropriate motor response. 

Similarly, the clinical assessment of color vision 
requires more than the discrimination of colors. 
Every color test has multiple perceptual compo- 
nents. For example, color vision plates require recog- 
nition of form and the emergence of figure from 
background. Color cap tests (Farnsworth) are predi- 
cated on good sequencing abilities and subtle dis- 
criminatory skills. 

The process of binocular vision is a reflection of 
complex interactions within the eye-brain continuum. 
For neural binocular summation to occur, inputs from 
both eyes to the brain must be synchronized in both 
space and time.'= Alignment of the eyes is maintained 
via ongoing collaboration of eyes and brain. Binocular 
dysfunctions such as suppression and anomalous cor- 
respondence demonstrate cortical adaptations in the 
eye-brain function to minimize visual confusion and 
maintain some level of visual performance.13 

It is evident that, beyond eye health, optometrists 
evaluate a wide variety of visual abilities. These include 

visual-spatial orientation skills, visual analysis skills (in- 
cluding auditory-visual integration, visual d i s c r i i a -  
tion, visual figure-ground perception, visual closure, vi- 
sual memory, and visualization), visual motor integra- 
tion skills, and visual-verbal integration skills. l4 

Conclusion 
Information from neuro-imaging and insights 

from cognitive neuroscience demand a significant 
reformulation of the understanding of vision. Vision 
occurs neither in the eyes nor in the brain, but 
emerges from the collaboration of the eyes and the 
rest of the brain. Vision is a pervasive aspect of our 
existence that permeates all our activities. Vision de- 
velops and, due to neural plasticity, can be en- 
hanced.15 Optometry is the discipline dedicated to 
the care of all aspects of the visual process. 
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