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Background: Reliable objective manifestations of neurodegeneration in the early stages of Huntington's disease (HD) are lacking. We have been developing motor tasks that specifically tax the function of frontostriatal brain networks, so as to elicit the earliest motor deficits of HD. Here we tested HD patients in a voluntary arm movement task with strict requirements of speed and accuracy.

Methods: Patients with symptomatic HD and no arm chorea made point-to-point arm movements on a frictionless planar surface under visual guidance. Task 1 ("fixed-speed"): subjects had to make targeted arm movements with peak velocity within a slow (20-40 cm/s) or fast (40-60 cm/s) range. Task 2 ("fixed-accuracy"): subjects had to move the arm to a precise location as fast as possible. Velocity feedback was given only after movements of the required accuracy.

Results: Task 1: Patients were able to match the control group's endpoint accuracy at slow speeds. At higher speeds, however, movement amplitude and endpoint dispersion increased disproportionately in the HD group. Task 2: with practice, control subjects increased their movements' speed while maintaining the same level of accuracy. HD patients were unable to do so: whenever they moved faster, their accuracy was persistently degraded, even with practice. 

Conclusions: HD disrupts a motor skill, that is, it degrades the speed-accuracy relationship of reaching movements. It also disrupts the ability to improve this relationship with practice. Measures of relationships among motor performance variables (motor skills) may be more sensitive biomarkers of neurodegeneration than individual movement parameters.
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