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Dynamic activity model of
movement disorders: a
unified view to understand
their pathophysiology

Abstract

Malfunction of the basal ganglia leads to movement
disorders such as Parkinson’s disease, dystonia, and
dyskinesia. To understand their pathophysiology in a
unified manner, we propose the “dynamic activity
model” based on changes in cortically induced
responses in individual nuclei of the basal ganglia. In
the normal state, electric stimulation of the motor
cortex, mimicking cortical activity during initiation of
voluntary movement, evokes a triphasic response
consisting of early excitation, inhibition, and late
excitation in the output stations of the basal ganglia.
This response pattern is systematically altered in
various models of movement disorders and could
well explain the pathophysiology of their motor
symptoms. Furthermore, stereotactic surgery
restores the response pattern and normalizes
movement. The “dynamic activity model” provides a
more comprehensive view of the pathophysiology
underlying the motor symptoms of movement
disorders and clues for new treatments.
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