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Neuroplasticity Induced by Robot-assisted Gait Training in a Stroke Patient
—A case report—

Ji Sung Yoo, M.D., Chang-hyun Park, M.S., Hyun-Geun Ha, P.T., M.S., Hee Joon Shin, P.T.,
M.S., Jung Phil Huh, M.D. and Yun-Hee Kim, M.D., Ph.D.

Department of Physical Medicine and Rebabilitation, Samsung Medical Center

In this case study, we investigated the effects of robot-assisted gait training on the plasticity of motor
system in a stroke patient using functional MRI. A patient who suffered from the left hemiparesis following
the right MCA infarction performed gait training with a robot-assisted gait orthosis. Before and after
gait training, motor performances were assessed and functional MRIs were acquired with motor activation
task of affected lower limb. After gait training with a robot-assisted orthosis, the patient's motor
performances were improved and cortical activities were changed. Activation in the ipsilesional primary
sensorimotor cortex was increased and cortical reorganization was induced in a way that nearby regions
were recruited for the movement of affected lower limb. The results of this study showed that gait
training with a robot-assisted orthosis induced cortical reorganization of the motor network that resulted
in enhancement of motor performance of the lower limb. (Brain & NeuroRehabilitation 2008; 1: 29-34)
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Table 1. Motor Function before and after the Robot-Assisted Gait
Training

94 9| 50 kIF

Assessment item Before After

Isometric torque (Nm)
(affected lower limb)

Hip flexor 49.7 69.7
Hip extensor 75.0 87.3
Knee flexor 26.7 47.1
Knee extensor 66.9 93.2
MMAS 30 33
FAC (level) 3 5
MI 64 78
FM score 26 30
10 m gait speed test (sec) 17.23 9.76

MMAS: Modified motor assessment scale, FAC: Functional
ambulation category, MI: Motiricity index, FM: Fugl-Meyer
score.
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Table 2. fMRI Activation Areas for the Affected Lower Limb before and after the Robot-Assisted Gait Training

MNI coordinates (mm)

Brain area Laterality Z-value p-value
y z
Before training

SMA R -18 60 7.54 <0.001
L 2 48 5.65 <0.001

Ml R -30 66 6.93 <0.001
L —26 68 5.02 <0.001

Cerebellar hemisphere R 56 26 6.79 <0.001
L —58 22 20 6.03 <0.001

Cerebellar vermis —74 —22 6.41 <0.001
S2 22 28 5.03 <0.001
L —58 22 20 5.48 <0.001

After training

SMA R —-14 64 5.57 <0.001
L 4 62 591 <0.001

Ml R —28 68 6.17 <0.001
R —40 64 6.16 <0.001

R —38 58 5.95 <0.001

L —-18 —20 66 4.67 <0.001

Cerebellar hemisphere R -36 =30 452 <0.001
L -10 —42 —20 4.99 <0.001

Cerebellar vermis —44 -16 5.34 <0.001
S1 R —36 68 4.65 <0.001
L —20 —-36 64 4.13 <0.001

S2 R —24 28 4.60 <0.001
L —68 —20 18 5.27 <0.001

L: Left, R: Right, SMA: Supplementary motor area, M1: Primary motor cortex, S1: Primary somatosensory cortex, S2: Secondary

somatosensory cortex.
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Fig. 1. Changes in cortical acti-
vation by the robot-assisted gait
training. Activation during move-
ments of the affected lower limb
before (A) and after (B) the gait
training.
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