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Asymmetry of bradykinesia features in Parkinson’s and interhemispheric inhibition imbalance
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Introduction: Bradykinesia and other motor symptoms in Parkinson’s disease (PD) are predominantly
asymmetric [1,3]. An asymmetrical reorganization and an altered connectivity between the two
primary motor cortices (M1) have previously been demonstrated in PD [1,2,3,4]. Whether the
asymmetry of motor manifestations relates to the imbalance of the inhibitory interhemispheric
connections, however, is still unknown.

Aims: To investigate the relationship between the asymmetry of bradykinesia, quantified by
kinematic analysis of finger tapping, and the asymmetry of the interhemispheric inhibitory
connections in PD, tested by transcranial magnetic stimulation (TMS).

Methods: Twelve PD patients (1 female, 69.75+9.9 years) and 10 age- and gender-matched healthy
controls (HCs) were enrolled. Objective bradykinesia measurements during finger tapping were
obtained using a motion analysis system from both sides. Paired-pulse TMS was used to measure the
interhemispheric inhibition (IHI) between the hand areas of the two M1, with an interstimulus interval
(IST) between the conditioning (CS) and the test stimulus (TS) of 10 ms (short-latency IHI, sIHI) and
40 ms (long-latency IHI, IHIMPI4 - Asymmetry indices (AI) were calculated for all
neurophysiological data. We then tested possible relationship between kinematic and TMS data in
patients.

Results: PD patient were slower than in HCs during finger tapping (p=0.01). In PD there was a more
severe progressive reduction of movement amplitude during movement repetition, i.e., sequence
effect (p=0.04). When testing IHI (from the most affected to the less affected hemisphere), we found
a reduced sIHI in patients. The amount interhemispheric disinhibition, i.e., interhemispheric
imbalance quantified by the sIHI-AI, correlated with the sequence effect of the less affected side
(p<0.001).

Conclusions: we here provided novel evidence on the role of interhemispheric disinhibition in the
pathophysiology of bradykinesia asymmetry in PD. The results support the hypothesis that the
sequence effect has pathophysiology mechanisms distinct from those underlying other bradykinesia
features.
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