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ABSTRACT

We developed a symmetrical upper limb motion frainer for chronic hemiparetic subjects. This trainer enabled the
practice of a forearm pronation/supination and wrist flexion/extension. In this study, we have used functional magnetic
resonance imaging({MRI) with the developed symmetrical upper limb motion device, to compare brain activation
patterns elicited by flexion/extension wrist movements of control and hemiparetic subject group. In control group,
contralateral somatosensory cortex(SMC) and bilateral cerebellum were activated by dominant hand movement(Task 1),
while bilateral movements by dominant hand(Task 2) activated the SMC in both cerebral hemispheres and ipsilateral
cerebellum. However, in hemiparetic subject group, contralateral supplymentary motor area(SMA) was activated by
unaffected hand movement(Task 1), while the activation of bilateral movements by unaffected hand(Task 2) showed only
SMA in the undamaged hemisphere. This study, demonsirating the ability to accurately measure activation in both sensory
and motor cortex, is cwrently being extended to patients in clinical applications such as the recovery of motor function after
stroke.
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Fig. 1 Concept of symmetric motion system
(a) bilateral wrist extension/flexion,
(b) bilateral forearm supination/pronation
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Table | Stroke subjects’ clinical characteristics

. . L Time since MAS FM
Subject  Age/Sex Lesion Paratic side stroke(months) core .
#1 44/M Hm in Rt. thalamus, BG. Lt 44 Gl+ 25
#2 37M Hm in Rt. BG . Lt 36 Gl 26

Hm=hemorrthage, BG=basal ganglia, R=right, L=left, FM=Fugal Meyer
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Fig. 3 PBrain activation per group and task(P<0.001).
Between-group  analysis(ab).  Exclusive  masking
between activation maps of controls and patientsic,d)
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Fig. 4 Statistical parametric maps(SPMit}) showing
the brain activation during two tasks. The patterns of
activation related to wrist movement in controls(ac)
and patients with left hemiplegia are projected onto
glass brains (lateral, posterior, and superior views; R,
right side of the brain). Only the voxels exceeding a
threshold of F < 0.05
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