
DIFFERENTIAL EFFECT OF DOPAMINERGIC TREATMENT ON BRADYKINESIA 
FEATURES AND LIMB-KINETIC APRAXIA IN PARKINSON'S DISEASE

RESULTS: In the OFF-medication state, PD patients exhibited slower velocity, progressive reduction in amplitude (sequence effect), and decreased regularity in
finger-tapping movements compared to HC. Similarly, slower velocity and altered movement regularity were observed in the coin rotation task in PD patients
OFF medication compared to HC. Dopaminergic therapy improved finger-tapping velocity but had no significant effect on other finger-tapping parameters or
the coin rotation task, highlighting a differential impact on the two motor tasks (TABLE 1) (FIG. 2). Increased M1 excitability was associated, to variable extent,
with impaired motor performance, such as velocity and/or altered movement regularity, during both the finger-tapping and coin rotation tasks (FIG. 3). No
correlations were observed in the ON state. Additionally, no correlations were found between changes in kinematic parameters from the OFF to the ON state
and the concurrent changes in TMS parameters.

INTRODUCTION: Bradykinesia is one of the primary motor symptoms in
Parkinson's disease (PD). However, other cognitive-motor disorders, such as
limb-kinetic apraxia, may contribute to motor dysfunction, influencing the
variability in treatment responses.

OBJECTIVES: To investigate the differential effects of dopaminergic therapy on
bradykinesia and limb-kinetic apraxia in PD patients using kinematic analysis.
Additionally, transcranial magnetic stimulation (TMS) was employed to further
elucidate the underlying mechanisms of treatment.

METHODS: Twenty-five patients with PD were assessed in both OFF- and ON-
medication states, along with 24 age- and gender-matched healthy controls
(HC). Kinematic analysis was performed to evaluate bradykinesia (using a finger-
tapping task) and limb-kinetic apraxia (using a 10-second coin rotation task)
(FIG. 1 ). Corticospinal excitability was examined through TMS, which measured
resting motor thresholds, motor-evoked potential input/output curves, short-
interval intracortical inhibition, and interhemispheric inhibition.

CONCLUSIONS: The differential impact of treatment on bradykinesia and limb-kinetic apraxia in PD may suggest distinct pathophysiological mechanisms
possibly involving distributed cortical and subcortical systems with varying sensitivity to dopaminergic therapy.
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FIG. 1 Kinematic recordings of coin rotation task and finger tapping. The kinematic
system included three infrared cameras and reflective markers fixed on the subject’s
hands. Several movement parameters were calculated, including movement velocity
and amplitude, movement rhythm and the sequence effect.

*

TABLE 1 Kinematic variables of finger tapping and coin rotation task movements and TMS in
patients with Parkinson’s disease (PD) and in healthy controls (HC). *P-values by unpaired, one
tailed t-tests. Significant P-values are in bold. N°Mov: number of movements; CV: coefficient of
variation; I/O: input/output.

FIG. 2 Kinematic analysis of movement velocity during the finger tapping and coin
rotation tasks in Parkinson’s disease (PD) patients in the OFF and ON medication
states. Asterisk indicates P<0.05 from paired t-test.

FIG. 3 CorrelationsbetweenneurophysiologicalandkinematicdatainParkinson’sdisease(PD),assessedonthemostaffectedsideduringtheOFFcondition.Velocity (expressed in °/s) and coefficientofvariation(CV)(i.e.rhythm)(xaxis);slope
input/output(slopeI/O)(yaxis).HigherM1excitability,i.e.steeperinput-outputMEPcurve,wasassociatedwithdecreasedvelocityandincreasedirregularityduringthemotortask(r=-0.44and0.62,respectively;bothPs<0.05).
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