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Characteristics of smooth pursuit eye movement and optokinetic nystagmus on videonystagmography in patients
with multiple system atrophy, cerebellar type CHEN Fang, HU Ningning, YANG Dongju, et al. (Department of Neu-
rology , Xuanwu Hospital, Capital Medical University , Beijing 100053, China)

Abstract: Objective To investigate the characteristics of smooth pursuit eye movement and optokinetic nystagmus
on videonystagmography in patients with multiple system atrophy, cerebellar type (MSA-C), and to provide electrophysi-
ological information for the early diagnosis of MSA-C. Methods A total of 30 patients with MSA-C who were diagnosed
and treated in Department of Neurology, Xuanwu Hospital, Capital Medical University, from May 2022 to December 2023
were enrolled as subjects (MSA-C group) , and 30 healthy individuals were enrolled as control group. The parameters of
smooth pursuit eye movement and optokinetic nystagmus were analyzed for the 30 patients with MSA-C. The parameters of
smooth pursuit eye movement included waveform, velocity-dependent gain, left-right gain balance, and comparison of
waveform abnormality rates versus gain abnormality rates, and the parameters of optokinetic nystagmus included direction,
slow phase velocity (SPV) symmetry, and mean gains across different velocities ; a comparative analysis was performed for
the proportion of patients with optokinetic nystagmus gain abnormalities and those with smooth pursuit gain abnormalities.
Results  Compared with the control group, the MSA-C group had a significantly higher proportion of patients with abnor-
mal waveforms in smooth pursuit test (90. 0% vs 13.3%) and significantly lower mean smooth pursuit gains of 20°/s and
40°/s, and such different became more significant with the increase in velocity. There was no significant difference in
mean smooth pursuit gain between the MSA-C patients with different velocities, and among the MSA-C patients, the pa-
tients with waveform abnormalities accounted for a significantly higher proportion than those with gain abnormalities
(90.0% vs 16.7%). The patients with MSA-C had normal direction and bilateral SPV symmetry for optokinetic nystag-
mus, and the MSA-C group had significantly lower mean gains across different velocities than the control group. Among
the MSA-C patients, the patients with a reduction in optokinetic nystagmus gain accounted for a significantly higher propor-
tion than those with a reduction in smooth pursuit gain. Conclusion Compared with the control group, the patients with
MSA-C had a reduction in smooth pursuit gain, which became more significant with the increase in velocity. In patients
with MSA-C, abnormal smooth pursuit waveforms were more sensitive than gain reduction and may serve as an electro-
physiological indicator for the early diagnosis of MSA-C. Compared with the control group, the patients with MSA-C had a
reduction in optokinetic nystagmus gain, which was more sensitive than smooth pursuit gain reduction. In conclusion, wave-

form abnormalities in smooth pursuit test and the reduc-

tion in optokinetic nystagmus gain are important electro-
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