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Effect of pallidotomy on sensorimotor
synchronization in Parkinson's disease
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When we listen to rhythmic auditory stimuli (e.g. music) we often spontaneously or
deliberately move in sync with their beat (e.g. by foot tapping). Sensorimotor synchro-
nization (SMS) has been linked to the activity of the basal ganglia and of the cerebel-
lum. To clarify the contribution of the basal ganglia to SMS, we examined SMS in 10
nondemented patients suffering from intractable Parkinson’s disease (Experimental
group) 2 days before, 3 months, and 6 months after pallidotomy (i.e. surgical treat-
ment consisting in the ablation of the postero-ventral portion of the Gpi). The Experi-
mental group was compared to 2 matched control groups: 10 nondemented medicated
Parkinson’s disease patients and 10 healthy participants. Patients and controls were
asked to tap their finger/hand along with 1) a sequence of nonmusical stimuli (i.e. a
metronome), 2) familiar music, and 3) amplitude-modulated noise. Moreover, percep-
tual tests (i.e. detection of anisochrony) were performed. The patients in the Experi-
mental group exhibited impaired SMS before surgery as compared to controls. Only
very few patients in the Experimental group showed improved synchronization (i.e. a
larger number of synchronized taps and smaller variability) 3 and 6 months after the
surgery. Most patients either maintained the initial performance or exhibited worse
synchronization accuracy. In contrast, pallidotomy had a positive effect on time per-
ception: in several cases the performance in the anisochrony detection tests improved
3 and 6 months after the surgery. These findings suggest that SMS and the detection of
anisochrony may be supported by partly independent neuronal substrates. 2






