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Multidimensional Imaging of Neuroplasticity underlying BMI Rehabilitation for Stroke

Patients
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New evidence has indicated that brain-machine
interfaces (BMIs) may be useful not only as neuro-
prostheses but also as a tool for rehabilitation after
stroke. However, the mechanisms by which BMIs
induce neuroplasticity to an impaired brain and thereby
improve its function are poorly understood. Here, in
collaboration with Keio University, we are performing
longitudinal, multi-modal neuroimaging studies to
visualize structural and functional changes induced
by BMI rehabilitation. To achieve this purpose, we
combine volumetry of gray matter, assessment of white
matter tract integrity with diffusion-weighted images,
and simultaneous measurement of functional MRI and
electroencephalography-based BMI using mu rhythms.
Additionally, we aim at creating a database describing
a range of neuroplastic changes that can be induced
by BMI-based rehabilitation. This is a necessary step
to overcome problems resulting from a diversity of
stroke lesions and symptoms. We are hoping to use this
database information to develop a system predicting a
possible functional recovery after BMI rehabilitation.
This study will cast new insights into mechanisms of
neuroplasticity and will enhance development of BMI-
related medical devices.
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