
 

New discoveries of deep brain stimulation
put it on par with therapeutics
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In deep brain stimulation, electrodes are surgically implanted in the deep brain
and electrical pulses are delivered at certain rates to control tremors and other
disabling motor signs associated with Parkinson's disease. Credit: University of
Houston
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Despite having remarkable utility in treating movement disorders such as
Parkinson's disease, deep brain stimulation (DBS) has confounded
researchers, with a general lack of understanding of why it works at
some frequencies and does not at others. Now a University of Houston
biomedical engineer is presenting evidence in Nature Communications
Biology that electrical stimulation of the brain at higher frequencies
(>100Hz) induces resonating waveforms which can successfully
recalibrate dysfunctional circuits causing movement symptoms.

"We investigated the modulations in local field potentials induced by
electrical stimulation of the subthalamic nucleus (STN) at therapeutic
and non-therapeutic frequencies in Parkinson's disease patients
undergoing DBS surgery. We find that therapeutic high-frequency
stimulation (130-180 Hz) induces high-frequency oscillations (~300 Hz,
HFO) similar to those observed with pharmacological treatment," reports
Nuri Ince, associate professor of biomedical engineering.

For the past couple of decades, deep brain stimulation (DBS) has been
the most important therapeutic advancement in the treatment of
Parkinson's disease, a progressive nervous system disorder that affects
movement in 10 million people worldwide. In DBS, electrodes are
surgically implanted in the deep brain and electrical pulses are delivered
at certain rates to control tremors and other disabling motor signs
associated with the disease.

Until now, the process to find the correct frequency has been time
consuming, with it taking sometimes months to implant devices and test
their abilities in patients, in a largely back and forth process. Ince's
method may speed the time to almost immediate for the programming of
devices at correct frequencies.

"For the first time, we stimulated the brain and while doing that we
recorded the response of the brain waves at the same time, and this has
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been a limitation over the past years. When you stimulate with electrical
pulses, they generate large amplitude artifacts, masking the neural
response. With our signal processing methods, we were able to get rid of
the noise and clean it up," said Ince. "If you know why certain
frequencies are working, then you can adjust the stimulation frequencies
on a subject-specific basis, making therapy more personalized."

  More information: Musa Ozturk et al. Electroceutically induced
subthalamic high-frequency oscillations and evoked compound activity
may explain the mechanism of therapeutic stimulation in Parkinson's
disease, Communications Biology (2021). DOI:
10.1038/s42003-021-01915-7
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