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Introduction
Subthalamic nucleus (STN) local field potentials
(LFP) in PD patients show prominent beta (13-30
Hz) oscillatory activity, whose amplitude is
suppressed by levodopa and by STN deep brain
stimulation (DBS) in a manner that correlates with
symptom improvement. This has led to the
hypothesis that STN beta band oscillations may
contain biomarkers diagnostic of the parkinsonian
state, and that these features could be used for
potential control signals for closed-loop DBS (Little
et al., 2013).
Specific features of the STN LFP that have been
proposed as potential diagnostic parkinsonian
biomarkers include beta band power (Little et al.,
2013) and coupling of beta phase to the amplitude
of high frequency oscillations (HFOs, 250–350 Hz).
However, STN LFP characteristics in non-
parkinsonian conditions have rarely been studied
and never compared directly to those of PD
patients.

Objectives
Resting state STN LFPs in PD and isolated
dystonia will be distinguished by one or more
of the following:

Difference in spectral power in a
physiologically relevant band – alpha, low
beta, high beta, broadband gamma

•

Cross frequency interactions such as phase
amplitude coupling

•

Methods
To compare resting state LFP features in PD and
isolated dystonia and evaluate disease-specific
biomarkers, we recorded subthalamic LFPs from 28
akinetic-rigid PD and 12 isolated dystonia patients
during awake DBS implantation. Spectral power and
phase-amplitude coupling characteristics were
analyzed.

Results Conclusions
Direct comparison of STN LFPs in PD and
isolated dystonia showed that in 26/28 PD and
11/12 isolated dystonia patients, the LFP power
spectrum had a peak in the beta frequency
range, with similar amplitudes between groups.

•

Cross frequency interactions between beta
phase and high frequency oscillations revealed
significant interactions in 19/28 PD and 6/12
dystonia recordings without significant
differences in maximal coupling.

•

These features of beta oscillations recorded in
the STN LFP may be important in the
pathophysiology of basal ganglia disorders, but
are not specific diagnostic biomarkers for
the parkinsonian state. 

•
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