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Development of Electrodes and Devices for Deep Brain Stimulation towards the Brain-Machine Interface

in Humans

Frol % —

R
W CRAMEESIED
Bl L

1974 FHA KA AR EERI A, 1978 FEHAKERARE
AR RHE LG T /N— 27 R RS2 R ARG A,
AT AV =7 K% (UCLA) [EE#EBENEET « Bt st Rl ik
BENSE 2 —E2 8% T 1995 4E KO,

KATAYAMA, Yoichi, MD, PhD

Professor and Chairman, Department of Neurological
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Deep brain stimulation (DBS).
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Hl Research works

Stimulation of local neural circuits within the brain,
employing intracranial electrodes (A) and implantable
pulse generator devices (B), can dramatically control
various brain dysfunctions that are refractory to
conventional therapies. This procedure is called deep
brain stimulation (DBS). We began studies on DBS
during the 1970’s, developed DBS as a therapeutic
option for various types of neuropathic pain and
involuntary movements, such as Parkinson's disease
and dystonia, and established one of the foremost DBS
centers in the world. We also found that stimulation of
the motor cortex (MCS) employing intracranial
electrodes could improve the rigospasticity associated
with post-stroke motor weakness.

In the present program, we are developing a closed
loop DBS/MCS system, in order to overcome various
post-stroke movement disorders. This is regarded as an
input/output type BMI (BMI-DBS/MCS) in which on-
demand type DBS/MCS is switched on or off by
integrating neuromuscular signals detected through
EEG, NIRS and EMG. We are attempting to utilize this
system for the feed-forward control of involuntary
movements induced by certain actions or postures, and
contingent control of the rigospasticity associated with
motor weakness.

BMI-DBS/MCS represents a hybridization of
original and artificial neural circuits, which induces
reorganization (or re-learning) of neural networks.
Since this is one of the common principles of BMI, we
anticipate that our study will provide new insights into
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