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ABSTRACT:

The human sensorimotor system is a cooperative network comprised of different groups of neurons. Functional connectivity, i.e.,
synchronization of neuronal activity across these groups, is key to neural information transmission among those functionally
related neuronal groups during the movement control. After a unilateral or hemiparetic stroke, damage to the direct corticospinal
tract in the lesioned side increases the abnormal reliance on indirect descending motor pathways via the brain stem. This has
been shown to be pathophysiological basis for post-stroke spasticity and related motor impairments, such as abnormal limb
synergy and stretch reflex hyperexcitability. Based on realistic neural modeling and in vivo experiments, we developed a novel
connectivity measure allows determination of the stroke-induced change to the usage of different motor pathways and its
link with post-stroke motor impairments. Using an advanced dynamic brain connectivity method, we found the change to
the motor pathway is likely associated and permitted by a hemispheric shift of sensory processing towards the contralesional
sensorimotor areas. To combat these maladaptive functional changes in the sensorimotor system, we developed a novel high-
definition tDCS intervention that allows targeting specific brain region in a more precise way than before. Testing on a few
moderate-to-severe stroke individuals, our preliminary results indicate that this novel tDCS can effectively reduce the usage of
indirect motor pathways and the associated post-stroke motor impairments.
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