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Abstract

The aim of this study was to evaluate effects of short-term repetitive-bilateral excercise on the activation of motor network using functional

magnetic resonance imaging (fMRI). The training program was performed at 1 hr/day,

5 days/week during 6 weeks. Fugl-Meyer

Assessments (FMA) were performed every two weeks during the training. We compared cerebral and cerebellar cortical activations in two
different tasks before and after the training program: (1) the only unaffected hand movement (Task 1); and (2) passive movements of affected
hand by the active movement of unaffected hand (Task 2). fMRI was performed at 3T with wrist flexion-extension movement at 1 Hz during
the motor tasks. All patients showed significant improvements of FMA scores in their paretic limbs after training. fMRI studies in Task 1
showed that cortical activations decreased in ipsilateral sensorimotor cortex but increased in contralateral sensorimotor cortex and ipsilateral
cerebellum. Task 2 showed cortical reorganizations in bilateral sensorimotor cortex, premotor area, supplemetary motor area and
cerebellum. Therefore, this study demonstrated that plastic changes of motor network occurred as a neural basis of the improvement
subsequent to repetitive-bilateral excercise using the symmetrical upper-limb arm motion trainer.
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(a)

a8 1. 7|7l Y ekl mE £ I 25
(a) &3 S2AIHEE, (b) W2t slu/slel2s
Fig. 1. Two motions in position of system
(a) Wrist flexion/extension, (b) Forearm pronation/supination
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e79e Haselr] st 55 AXE 5F 2P E oot
HARe) 752 A

7154 A7) 28 A4 3T MR scanner (GE Medical System,
U.S.A)ellA] F52%(head coil)S AH£-3l4 single-shot Echo
Planar Imaging(EP) o2 @5 4kAh4F 2F(blood oxygen
level dependent: BOLD) 718 & & 4313tk F2719} &571°0
Z1z+ 1970 gv EPI-BOLD 9AHTR/TE/a-1.9 sec/40
msec/900, FOV=240 mm, matrix size=64x64, slice thickness
5 mm)& BET e GAe 1AE AR e
A}-8-5}0] Talairache] A& 7|50 2 AR, A o] 94| ¢} 77,
FOVi= EPl9} £ 3H, matrix 7|2 256x256 0.2 &= T2 %
ZA4L AYti22]. =4 dl o= Matlab (Mathwork, Inc.,

Table 1. Demographics and pathology of 4 patients with stroke

Lol 5 e 8 &
1 44 = ICH in Rt. thalamus, BG, IVH Zt 1
2 37 = Cerebral multiple contusion E 1
3 49 = ICH in Lt. BG, IVH < 2
4 33 = IVH in Li, BG L 2
Al

BG=Dbasal ganglia, ICH=Infracerebral hemorrhage, IVH=Intraventicular hemorrhage(l&! E&)
»Z=2 ZEYMIO| P TEI8ZA BS <0 = normal tone, 4 = severe spasticity>
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Fig. 2. Change in clinical score of FMA on the affected upper-limb of patients
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Fig. 3. Cortical activations in control group

142 | J. Biomed. Eng. Res.



Ki-Sik.Tae, Sung-Jae Song, Young-Ho Kim
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Fig. 4. Cortical activations before and after training during Task 1 and Task 2 (p<.001), newly activated {whiie arow) areas compared before the training
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Table 2. Changes in cortical activation in Task 1 and Task 2
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£ 200 S sk e, 7 19439 25 450
tg £ SMC, PMA7} $H5304 243 5t} £9
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(] _]N o2,
NéJ
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7} o2 BAE e A7) o] £8 F 9k SMC, SMA 2 PMA
o] X3S AT 4 AT A Ao FAs A T A
A1 °L—AH B4 2 B 4 9, 8413, 4= 8
=8 4 9 g Ay FEFA GASE otk £ T FF
Hoz 5 FY ‘l“/] Axo| A B3RS BATHE 2, 18 4).

ol IHA| 2014 &% A thZe] SMCe| 842 Bo|A| eftir) &

T FUE SMC7P AMEA Bt HedFe B

Rem 59

AR
O]  2m
i = o z . 5
1 SMCc, PMAc SMCc, SMAc cbll.b cbll.i SMCa, PMAa SMCb, PMAb, SMAb  cbllb  cbllbm
2 SMCc SMCc cbll.i,m cblli SMCa SMCb, PMAb, SMAb  cbllL.a  cbilb.m
3 PMAc SMCc cbll.b cbll.i SMCa, PMAa SMCb, PMAb, SMAb cbl.am cbll.b,m
4 SMCb SMCc cbllim  cbl.im SMCb, PMAa SMCb, PMAb, SMAb cbil.am cbll.b,m
cbll.: cerebellum, a: affected side, b: bilateral, ¢: contralataral, it ipsilateral, m: medial
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