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Movements, sensations, and emotions exist as organized electrical signals in the 
brain. As a neurosurgeon, I record this electrical activity during and following brain 
surgery while human patients perform motor and cognitive tasks. Through 
quantitative analysis of such recordings, my major research focus is to uncover 
relationships between cognitive functions and the activity of individual or groups of 
neurons. We use PET and fMRI imaging data to non-invasively identify regions of 
the brain which may be suitable for intra-operative study. Recently, by recording 
from subthalamic nucleus and thalamus during surgery for Parkinson, disease or 
tremor, we have been able to extract information sufficient to predict upper extremity 
movements. The ability to translate between the language of neurons and the actions 
of humans is prerequisite to the development of neuroprosthetic devices such as 
robotic limbs. During surgery, we also study the effects of electrical stimulation on 
the brain. As our understanding increases, we hope to develop novel brain-
stimulation therapies to treat such diverse conditions as depression, ataxia, and pain. 
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