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Development of Hemiplegic Upper and Lower Limbs
Rehabilitation Devices Based on Repetitive Facilitation Exercise

Prof. Yong Yu, Kagoshima University, Japan

Abstract:

The brain damage caused by a stroke can result in such long-term deficits as hemiplegia. The advances in
neuroscience in recent years have made it clear that even when a portion of the brain has been damaged, the
regions of the brain that have escaped damage have the capacity to take over the role of the affected regions,
a phenomenon referred to as the plasticity of the brain.“Repetitive Facilitation Exercise” (RFE) is an
effective rehabilitation method that can potentially manifest the brain plasticity. This method involves
inducing the stretch reflex of the human body through training, and it achieves intended movements of the
patient by increasing the facilitating effect by triggering active voluntary movements, which is repeated to
enhance and rebuild the neural channels and thereby recover functions. This research aims to develop
devices based on RFE to implement functional recovery training methods for hemiplegic upper limbs (finger,
wrist and shoulder) and lower limbs (knee, ankle and walking) to establish an effective training method
using the devices. The effectiveness of the proposed devices is demonstrated by means of motion analysis
and practical clinical experiments.
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