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Development of a new rehabilitation using virtual reality and transcranial
direct current electrical stimulation
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We constructed a virtual reality system to enable the Box and Block (BBT)
and Nose Finger test (FNT), which are used worldwide as the standard for evaluating upper limb
paralysis and motor control function in stroke
First, we verified the differences between the real and VR environments in healthy subjects, and
shoaed that not only motor trajectories but also frontal lobe activity differed between the two
tasks.

Furthermore, we showed that the combined use of transcranial direct current stimulation (tDCS) had
an effect on brain activation. In addition, we performed virtual reality BBT on stroke patients and
showed that their motor trajectories were distinctive, indicating the possibility of objectively
identifying improvement in motor paralysis.
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chl6 chl7 R-BBT VR-BBT Effect size

02Hb ch- 1 0.013 = 0.015 0.022 = 0.015 0.020

ch-2 0.017 = 0.013 0.020 £ 0.011 0.013

ch-3 0.012 £ 0.008 0.026 £ 0.017* 0.020

TES ch-4 0.018 = 0.012 0.020 = 0.013 0.010

ch- 5 0.029 = 0.014 0.028 = 0.019 0.008

ch-6 0.020 = 0.010 0.019 = 0.010 0.012

ch-7 0.021 = 0.013 0.018 = 0.014 0.010

ch-8 0.014 = 0.017 0.020 = 0.016 0.015

ch-9 0.022 £ 0.013 0.021 £ 0.015 0.008

ch-10 0.030 = 0.016 0.028 = 0.020 0.018

ch-11 0.013 = 0.010 0.019 = 0.013 0.013

Fugl-Meyer Assessment (FMA) ch-12 0.020 £ 0.011 0.022 £ 0.015 0.011
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