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EFFECT OF THE TRANSCRANIAL MAGNETISM
STIMULATION TREATMENT

Masahiro Aso

Department of Rehabilitation Medicine, The Jikei University School of Medicine

The treatment regimen known as “NovEl intervention Using Repetitive TMS (transcranial magnetic
stimulation) and intensive Occupational therapy” (NEURO) has beneficial effects on poststroke upper—limb
hemiparesis. A randomized, multicenter, comparative study has shown that NEURO is superior to constraint-
induced movement therapy by improving both the motion of the entire upper limb and the functional activities
of daily life. Neurophysiological studies, including the measurement of F-wave variables, have shown that
NEURO significantly reduces motor neuron excitability. Furthermore, NEURO might significantly reduce
spasticity in the affected upper limb. The results of serial functional magnetic resonance imaging suggest that
NEURO can induce functional cortical reorganization, leading to functional motor recovery of the affected
upper limb. In particular, an important role in such recovery in patients with poststroke hemiparesis appears
to be played by neural activation in the lesional hemisphere.

Regional brain perfusion was measured by single-photon emission computed tomography, and the
percentages of asymmetry values (asymmetry index [Al]) for 52 bilateral regions of interest were calculated.
The change in Al was calculated as the post-intervention minus pre—intervention values. Changes in the
percentages of asymmetry values less than zero reflect improved perfusion and suggest that an improvement
of poststroke upper—limb motor function reflects the evolution of brain perfusion in the superior and middle
frontal areas. The improvement of motor function in the affected limb appears to occur by NEURO activating
the processing of brain—derived neurotrophic factor (BDNF). Therefore, both BDNF and its precursor pro—
BDNF might be effective biomarkers for poststroke motor recovery. If NEURO is applied to the nonlesional
hemisphere, it might be beneficial for patients with poststroke spastic upper—limb hemiparesis.

(Tokyo Jikeikai Medical Journal 2017;132:31-6)
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