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General Summary

The main research topics of our department are: 1) effects of repetitive transcranial mag-
netic stimulation (rTMS) on brain injury, 2) treatment for stroke, and 3) analysis based on 
database.

Research Activities

Effects of rTMS
1. We studied the relationship between sleep during low-frequency rTMS session and 
motor function improvement in upper limb in post-stroke patients. The bispectral index 
(BIS) monitor was used to investigate the relationship. The patients were sorted into 
awake and asleep groups based on the BIS change during rTMS sessions. Action 
Research Arm Test was significantly improved in asleep group compared to awake group, 
while Fugl-Meyer assessment was not. Sleep during low-frequency rTMS may be associ-
ated with motor improvement in upper limb hemiparesis.
2. At early stage for the upper limb paresis, healthy brain hemisphere is not yet overactive 
and high frequency rTMS to the damaged side is effective. For lower limbs, it is better to 
apply during chronic phase. Frontal lobe rTMS for apathy may also be beneficial.
3. We have been applying rTMS for aphasia since 2009 along with the therapy. Precondi-
tioning, interhemispheric inhibition, and usage of fMRI are explained as the basis of our 
treatment.

Treatment for stroke
1. Motor function and spasticity
1) The effects of repetitive botulinum toxin A therapy (BoNT-A) and intensive rehabilita-
tion (IR) on lower limb spasticity in post-stroke patients were retrospectively studied. 
The treatment improved lower limb spasticity in post-stroke patients, and those who 
show the forward gait pattern prior to therapy tended to be freed from the braces after 
therapy.
2) We retrospectively investigated the relationship between BoNT-A combined with mul-
tidisciplinary rehabilitation and muscle echo intensity in post-stroke patients with spastic-
ity. We observed significant improvements in the modified Ashworth scale scores after the 
treatment, especially in those with lower echo intensity.
2. Higher brain dysfunction
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1) We discussed five current issues on higher brain dysfunction: lack of social understand-
ing, incomplete rehabilitation system, difficulty in differentiating social and psychological 
issues, diagnostic challenge, and needs for social support for return-to-work.
2) The approach to return-to-drive for post-stroke patients was discussed based on multi-
pronged analysis.
3) The questionnaire was performed to patients’ family, regarding the disease, home envi-
ronment, and social support.
 
Analysis based on database
1. Impact of orthotic therapy for improving motor ability in activities of daily living in 
individuals with spinal cord injury was discussed as a retrospective cohort study. Leg 
orthoses may improve activities of daily living in individuals with spinal cord injury after 
the acute phase.
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