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[ Abstract)

with Parkinson’s disease. Methods Sixty-one patients with Parkinson’s disease were randomly divided into a treat-

Objective  To explore the effect of vestibular rehabilitation on the balance function of patients
ment group of 30 and a control group of 31. Both groups were given the usual health education about fall prevention,
while the treatment group was additionally provided with 50 to 70 minutes of vestibular rehabilitation training 6 times
a week for 8 weeks. The training included the adaptability training, balance training and gait training. Before and after
the treatment, both groups were evaluated with the unified Parkinson’s disease rating scale ( part III) (UPDRS III) ,
the Berg balance scale (BBS), the Timed Up and Go test (TUGT) and the 39-item Parkinson’s disease question-
naire (PDQ39). Results There were no significant differences in the average UPDRS III, BBS or PDQ39 scores
nor in the average TUGT times between the two groups before the treatment. After the treatment there was still no sig-
nificant difference in groups’ average UPDRS IIT and PDQ39 scores, but the average TUGT times and BBS scores of
the treatment group were then significantly improved and significantly better than the control group’s averages.
Conclusion Vestibular rehabilitation training can improve the balance and walking ability of those with Parkinson’s
disease. It can serve as an important ancillary treatment to drug therapy.
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Pallidal deep brain stimulation modulates cortical excitability
and plasticity

BACKGROUND AND OBJECTIVE Internal globus pallidus (GPi) deep brain stimulation ( DBS) relieves symptoms in dystonia pa-
tients. However, the physiological effects produced by GPi DBS are not fully understood. In particular, how a single-pulse GPi DBS changes
cortical circuits has never been investigated. We studied the modulation of motor cortical excitability and plasticity with single-pulse GPi DBS
in dystonia patients with bilateral implantation of GPi DBS.

METHODS The cortical evoked potentials from DBS were recorded with electroencephalography. Transcranial magnetic stimulation with
a conditioning test paired-pulse paradigm was used to investigate the effect of GPi DBS on the primary motor cortex. How GPi DBS might
modulate the motor cortical plasticity was tested using a paired associative stimulation paradigm with repetitive pairs of GPi DBS and motor
cortical stimulation at specific time intervals.

RESULTS GPi stimulation produced 2 peaks of cortical evoked potentials with latencies of ~10 and ~25 milliseconds in the motor cor-
tical area. Cortical facilitation was observed at ~ 10 milliseconds after single-pulse GPi DBS, and cortical inhibition was observed after a
~25-millisecond interval. Repetitive pairs of GPi stimulation with cortical stimulation at these 2 time intervals produced long-term potentia-
tion-like effects in the motor cortex.

CONCLUSION Single-pulse DBS modulates cortical excitability and plasticity at specific time intervals. These effects may be related to
the mechanism of action of DBS. Combination of DBS with cortical stimulation with appropriate timing has therapeutic potential and could be
explored in the future as a method to enhance the effects of neuromodulation for neurological and psychiatric diseases.

[ H :Ni Z,Kim SJ, Phielipp N, et al.Pallidal deep brain stimulation modulates cortical excitability and plasticity. Ann Neurol ,2018,83
(2) :352-362.doi: 10.1002/ana.25156.)



