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Reflexive and volitional saccadic eye movements and their changes in age and progressive

supranuclear palsy
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Imperial College London, United Kingdom
he generation of saccades, including vertical and
horizontal, and those with reflexive or volitional
components, engages different brain networks and
oculomotor processes. While differences in the control
of vertical and horizontal saccades are well documented,
differences in the generation of reflexive and volitional
saccades are less well understood. Saccadic eye movements
are not only useful in understanding the healthiy brain, but
also the pathology of neurological conditions. In Progressive
supranuclear palsy (PSP) degeneration occurs in centres for
control of vertical eye movements resulting in slower and
smaller vertical saccades. The field would benefit from more
detailed mapping of how saccadic parameters differ in PSP to
aid our understanding of PSP pathology and to improve its
diagnosis, which remains an unmet clinical challenge in early
stages of disease progression. In this study the differences in
the amplitude and velocity of different horizontal and vertical
saccades were characterized in healthy controls and in PSP to
assess if there were differences in the oculomotor commands
that produce them and in search of a novel biomarker for the
disease. It was found that reflexive saccades are faster and

more accurate than volitional saccades in healthy individuals,
irrespective of age, perhaps reflecting the evolutionary
advantage of a quick and accurate visual threat response
system. There is also evidence that upward saccades are
inaccurate but have enhanced velocity which possibly
reflects the presence of a previously suggested anti-gravity
oculomotor pathway. Findings on the effect of ageing add
to previous evidence that saccadic velocities and accuracies
decrease with age. A key finding in PSP was that velocity and
accuracy of saccades does not decrease over one-minute
timescales, something which does not occur Parkinson’s
disease, suggesting a novel differentiating biomarker.
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