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ABSTRACT
Objectives: This study examined the effects of distributed constraint-induced therapy (dCIT) in comparison with customary rehabilitation (CR) in stroke patients and investigated the neural correlates of motor recovery with functional magnetic resonance imaging (fMRI). We addressed the following research questions: (1) do patients receiving 3-week dCIT exhibit better motor and daily functions compared to the CR group? and (2) does dCIT give rise to plastic change in the motor areas that is both specific and different from the patterns of reorganization after CR? 
Methods: Twenty-six stroke patients participated in this study and were randomly assigned to either the dCIT (n = 12) or the CR group (n = 14) for a 3-week training period. Outcome measures included the Fugl-Meyer Assessment (FMA) and the Motor Activity Log (MAL). Three dCIT subjects and 4 CR subjects received fMRI examination immediately before and after the intervention on a 1.5-T MRI with echo-planar imaging; at the same time, the subjects performed flexion and extension of the fingers at 2/3 Hz. The number of activation voxels and laterality index were determined from the fMRI data for the study of brain reorganization. The differences between 2 groups on the functional outcomes were also tested. 
Results: The dCIT group exhibited significantly greater improvements in motor and daily function than the CR group, as measured by the FMA and the MAL. Functional MRI data showed that dCIT increased activation in the bilateral hemispheres, especially in the unaffected hemisphere during the more-affected hand movement. In contrast, CR significantly decreased activation in the affected hemisphere during the more-affected hand performance. Improvements on the FMA and the MAL assessments correlated significantly with an increase in activation of the contralateral premotor cortex during the fMRI task. 
Conclusions: Our results showed that dCIT gave rise to brain plastic changes and motor gains. The findings indicate that brain adaptation may be modulated by specific 
rehabilitation practices. Further research using functional neuroimaging is needed to study the mechanisms associated with treatment-facilitated recovery and to identify the specific neural correlates of the behavioral gains achieved after stroke rehabilitation programs (e.g., intensive practice with the affected arm or bilateral practice). 
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