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Development of innovative BMI rehabilitation device and method based on brain systems theory and

Keio University

its clinical application - with emphasis on hemiparetic stroke
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LIU, Meigen, MD, PhD

Professor and Chairperson, Department of
Rehabilitation Medicine, Graduate School of
Medicine, Keio University

In 1979, graduated from Keio University School of Medicine. Ph.D.
degree in rehabilitation medicine from Keio University in 1989,
served as Associate Professor of the Department of Rehabilitation
Medicine, Keio University School of Medicine from 2002, and was

promoted to the current position in 2004.
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Torestore complex multi-joint movements in patients
with hemiparetic stroke, we will build clinical fields to
perform clinical trials integrating decoding and robotic
technologies developed by participating laboratories to
test the efficacy of BMI rehabilitation. Furthermore,
we will combine clinical and electrophysiological
with
brain imaging techniques to clarify evidence of the

assessment noninvasive  multi-dimensional
intervention effects. In the “upper extremity functional
restoration project”, we will develop innovative BMI
rehabilitation strategies that enable neural-pathway-
selective rehabilitation by determining the flow of
neural information in the brain with the aid of BMI
that can estimate and feedback the state of brain
activation. In addition, we will investigate the effects
of BMI interventions on the brain system as a whole
based on connectomic analyses of MRI functional and
structural imaging. In the “gait restoration project”,
we will identify event-related potentials in the motor
cortex related with initiation of the swing phase and
establish a comprehensive gait restoration strategy by
sequentially using robotic assistance triggered by brain
activities, spinal stimulation to facilitate swing phase
muscle activities and hybrid orthosis combined with
patterned stimulation.
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Fig. Restoration of complex multi-joint movement
based on the understanding of brain networks




