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Fig. 1 Schematic diagram to explain VOR cancellation mechanism

in normal subjects during the VORxO task.
VOR induced by whole body rotation (chair rotation) is cancelled by
eye velocity induced by smooth-pursuit command to target motion
so that the target is maintained within the foveal projection field
to maximize tracking accuracy by matching the eye velocity in 3-
dimensional space (i.e., gaze velocity = eye velocity in the orbit +
head velocity) to target velocity. Modified from ref 3. For further
explanation, see text.

*Corresponding author: ALIEILI D LiFkE - #iFEANE (T 063-0006 AL X LD T 6-9-1-1)

VALIRIL O LB - AR
2 LRI O LR - B
O LRI > LR - PR R gE i R

(Received May 26, 2015; Accepted December 24, 2015; Published online in J-STAGE on February 24, 2016)

doi: 10.5692/clinicalneurol.cn-000766



UHEBESD % £ 5 HE BRI Z BT 5 Parkinson's disease o) i & B AR K

AHEIZT B & ISR X 5 cancel BERET? Y, 49—
213, smooth-pursuit (24K & 72 W B ARTEE O i BRI 12 &
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Fig. 2 Representative eye movement responses of a patient with PD and a normal control during different

task conditions.

A-D: a PD patient aged 80 (Hoehn-Yahr stage III, Pt# 4, Table 1). E-G: a control aged 74. Pos and vel
indicate position and velocity, respectively, during smooth-pursuit task (A, D, E), VOR suppression (x0)

task (B, F), and VORx1 task (C, G). In D, fewer traces are superimposed to illustrate individual eye position

and de-saccaded eye velocity traces during smooth pursuit task.
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£, Rascol 5 O™ O & —F L, Tisbr B IRk
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. 3 Comparison of eye velocity gain during smooth-pursuit and

VOR suppression in normal subjects and patients with PD.
A: Residual eye velocity gain during VOR suppression task plotted
against smooth-pursuit gain for controls (open squares) and patients
with PD (filled squares). Linear regression is shown for controls
(dashed line shows extrapolated portion). * indicates a PD patient
aged 77 with high residual eye velocity gain during VOR suppression
task (Pt #10 in Table 1). Some control data were taken from ref. 21.
B: Comparison of difference (mean + SD) in residual eye velocity
gain during VOR suppression task between the predicted gain and
actual gain in controls and PD patients. Predicted gains during VOR
suppression task (y) were estimated from the regression equation
(A, y = 1.05—1.00x) and smooth-pursuit gain (x) of individual sub-
jects. For further explanation, see text.
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Abstract

Visual tracking with/without passive whole-body rotation in Parkinson’s disease (PD):
Dissociation of smooth-pursuit and cancellation of vestibulo-ocular reflex (VOR)

Norie Ito, M.D.", Hidetoshi Takei, M.D.?, Susumu Chiba, M.D.",
Kiyoharu Inoue, M.D." and Kikuro Fukushima, M.D.”

YDepartment of Neurology, Sapporo Yamanoue Hospital
“Department of Radiology, Sapporo Yamanoue Hospital
9Clinical Brain Research Laboratory, Sapporo Yamanoue Hospital

Although impaired smooth-pursuit in Parkinson’s disease (PD) is well known, reports are conflicting on the ability to
cancel vestibulo-ocular reflex (VOR) when the target moves with head, requiring gaze-pursuit. To compare visual
tracking performance with or without passive whole-body rotation, we examined eye movements of 10 PD patients and
6 age-matched controls during sinusoidal horizontal smooth-pursuit and passive whole-body rotation (0.3 Hz, + 10°).
Three tasks were tested: smooth-pursuit, VOR cancellation, and VORx1 while subjects fixated an earth-stationary spot
during whole-body rotation. Mean = SD eye velocity gains (eye velocities/stimulus velocities) of PD patients during the
3 tasks were 0.32 + 0.24 0.25 = 0.22, 0.85 =+ 0.20, whereas those of controls were 0.91 + 0.06, 0.14 + 0.07, 0.94 = 0.05,
respectively. Difference was significant between the two subject groups only during smooth-pursuit. Plotting eye-
velocity gains of individual subjects during VOR cancellation against those during smooth-pursuit revealed significant
negative linear correlation between the two parameters in the controls, but no correlation was found in PD patients.
Based on the regression equation of the controls, we estimated expected eye velocity gains of individual subjects during
VOR cancellation from their smooth-pursuit gains. Estimated gains of PD patients during VOR cancellation were
significantly different from their actual gains, suggesting that different neural mechanisms operate during VOR
cancellation in the controls and PD.

(Rinsho Shinkeigaku (Clin Neurol) 2016;56:158-164)
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