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Background

The effects of deep brain stimulation of the subthalamic nucleus (DBS-STN) and L-DOPA (LD) on cortical activity in Parkinson’s disease
(PD) are poorly understood. Previous studies suggested that DBS affects specific intracortical circuits, as revealed by motor-evoked
potentials (MEPs) [1,2]. Here, by combining transcranial magnetic stimulation (TMS) and electroencephalography (EEG) we directly
explored the effects of STN-DBS, either alone or in combination with LD, on TMS-evoked cortical activity of implanted PD patients.
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Analysis of the TMS-evoked spectral perturbation showed
that the combination of STN-DBS and L-DOPA (ON/ON
condition) enhanced a and B TMS-evoked oscillations over
central and central-posterior electrodes (fig. 3).
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Conclusions

The present data show that STN-DBS, either alone or in association with L-DOPA, induces a remarkable modulation of TMS-evoked
cortical activity over M1 in specific time intervals. In agreement with previous studies [1,2], when STN-DBS is applied alone it prompts a
selective modulation of early TMS-evoked activity, presumably GABAa-mediated [3]. The association with L-DOPA results in additional
distinct modulation of later TMS-evoked activity, presumably GABAb-mediated [4], whose amplitude was brought to normal range of
values (i.e. no difference with HC), and to an enhancement of natural frequencies of M1 (i.e. a and ). These findings demonstrate that
the two therapies have synergistic effects on M1 activity.
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