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Purpose: To provide an automated, objective characterization of visual field defects 
in three dimensions, enabling the creation of a database and the monitoring of 
scotoma development over time. 
Methods: Visual field defects (resulting from AION, optic neuritis, ARMD, 
glaucoma, and others) gathered using the 3D computer-automated threshold Amsler 
grid test, developed by Fink and Sadun (http://www,wfbabcom5.com/wf335.htm and 
http://www.jpl.nasa.gov/releases/200 l/release-ZOU i-Zi5.htmI), were evaluaied with 
respect to area of visual field loss as a function of contrast level, overall volume of 
visual field loss as compared to a "normal" hill-of-vision, and slope distribution of 
the scotoma boundaries. 
Results: Even for more complex distributed visual field defects such as in cases of 
optic neuritis, the area and volume of visual field loss can be automatically 
calculated, allowing monitoring the progression over time. Furthermore, the 
distribution of boundary slopes (slope defined by the percent of retinal contrast 
sensitivity loss over degrees of visual field) within a particular visual field defect 
gives a measure of the character of the scotoma: a sharply peaked distribution around 
a steep slope implies an absolute type of scotoma, whereas a sharply peaked slope 
distribution around a shallow slope implies a relative type of scotoma. The presence 
of steep and shallow slopes within a visual field defect leads to a multi-center 
distribution of slopes. 
Conclusion: The 3D computer-automated threshold Amsler grid test used for visual 
field testing provides several advantages over conventional perimetry including 
additional information through 3D rather than 2D depiction of scotomas and superior 
angular resolution (1 degree compared to typically 6 degrees). This allows for an 
unprecedented characterization of the 3D structure of scotomas, thus laying the 
foundation for both, creating a database and monitoring the development of scotomas 
typical for various diseases over time. Eventually this approach would enable the 
creation of an autonomous computer-based diagnosis system for visual field defects, 
that could assist physicians with an independent second opinion or provide expertise 
where otherwise not readily available. 

Commercial Relationship: W. Fink, None; R. Castano, None. 

http://www,wfbabcom5.com/wf335.htm
http://www.jpl.nasa.gov/releases/200



