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Research Abstract



Parkinson’s disease is a frequent and disabling neurological disorder, which heavily impairs
patients’ ability to perform and control movements. Electrical stimulation of a deep-seated brain
region, the subthalamic nucleus (STN), has been shown to significantly improve patients’ motor
function and quality of life. Recent technological advances in deep brain stimulation (DBS)
render it possible to adjust electrical stimulation of the STN to ongoing brain activity, referred to
as closed-loop DBS. Here, the implanted electrodes do not only send signals to the brain but
also read out neural signals generated by the brain. Closed-loop DBS offers the intriguing
possibility to specifically suppress pathological brain activity while leaving physiological activity
unaltered. We propose an innovative and ambitious project, which the researcher will conduct in
the Experimental Neurology group headed by Prof. Peter Brown at the University of Oxford, a
world-leading laboratory in closed-loop stimulation. In this project we aim to test the hypothesis
that closed-loop DBS that selectively targets pathological synchronous firing of neurons at 13 —
30 Hz, the so-called beta-rhythm, will interrupt neural activity related to motor impairment, but
not normal functions of the brain. To this end, Parkinson patients with implanted electrodes in
the STN will perform two tasks probing different aspects of motor control whilst receiving closed
loop stimulation. We will simultaneously record activity from the STN and areas localized on the
surface of the brain. This will allow us to assess how suppression of the beta-rhythm affects
motor-related activity and connectivity in the human brain revealing it's causal effects on motor
function. Selective suppression of abnormal brain function and preservation of physiological
brain mechanisms could be the key to obtain the best possible clinical benefit, whilst avoiding
unwanted side effects in the treatment of Parkinson’s disease.
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