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Dynamic assessment of binocular coordination and functional implications
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Assessment of binocular alignment has classically been done statically. Eye positions are assessed in primary position and at
eccentric angles to interpret the functional status of the oculomotor nerves and muscles. However, assessment of dynamic
eye alignment, the coordination of the eyes during eye movements, has been less commonly carried out. Clinicians are aware
of slow eye movement dynamic alignment changes, such as observed in Intranuclear Ophthalomoplegia, but assessment of eye
alignment during rapid eye movements, such as saccades has not been part of neuro-ophthalmologic assessment. With the advent
of inexpensive, high resolution recording systems, both eyes can be simultaneously recorded and dynamically compared. A
critical issue with eye recording is calibration of recording systems, to ensure reliable velocity assessments and to determine eye-
in-head angle and gaze angle. Our previous research with carefully calibrated implanted search coils demonstrated the operations
of adaptation systems for binocular alignment (Viirre, 1987). The adaptation system appears to rapidly correct misalignment and
velocity mismatches, but is limited in the magnitude of disparity that can be corrected. More recent research in humans (Viirre,
2005) has demonstrated increased variability of binocular coordination during divided attention. Variability is an interesting
statistic that can be sensitively assessed without extensive recalibration procedures during recording over long intervals.
Variability can be used as a robust eye movement parameter. It is proposed that population studies of binocular coordination
be used to determine neurologic norms so that conditions such as brain injury, migraine and other neurologic conditions be
assessed with a functional tool.
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