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Effects of motor rehabilitation in upper limb hemiparesis after chronic subcortical stroke:
A voxel-based morphometry study
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Even though many studies have assessed the functional outcomes and functional

changes in the brain, morphological changes related to the intervention of low-frequency
repetitive transcranial magnetic stimulation (rTMS) plus intensive occupational therapy
have not been studied comprehensively. Therefore, the objective of this study is to
investigate the grey matter (GM) changes following this combined intervention in chronic
stroke patients with upper limb hemiparesis.

Fifty patients with chronic stroke received a twelve-day intervention of low-frequency
1'TMS and intensive occupational therapy. Motor functions were assessed using Fugl-
Meyer Assessment, and Wolf Motor Function Test-Functional. Ability Scale. MRI data,
Fugl-Meyer Assessment, and Wolf Motor Function Test-Functional Ability Scale were
obtained before and after the intervention. Voxel-based morphometry (VBM) was
performed using T1-weighted images.

Fugl-Meyer Assessment and Wolf Motor Function Test-Functional Ability Scale were
significantly increased from pre-intervention to post-intervention. VBM analysis showed

significant differences in GM volumes in both the ipsilesional and contralesional

hemispheres with p<0.001 (uncorrected).




Improvements in upper extremity motor functions and GM changes in motor, temporal,
somatosensory, and cerebellar regions were found following the intervention. These
findings suggest that the combined intervention of low-frequency rTMS and intensive
occupational therapy might contribute to motor recovery after subcortical stroke through
the mechanism of brain plasticity. Therefore, these findings could assist in developing
new motor rehabilitation interventions related to rTMS and occupational therapy in motor

rehabilitation in chronic stroke.
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