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Development of neurofeedback therapy for post-stroke hemiplegic upper limbs and veri
fication of its effects
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In this study, we initially investigated tool operation and motor-related brain ac
tivity in normal subjects during observation and motor imagery by using an NIRS-EEG system. A standard thr
eshold was set based on the brain activity recorded. We also developed a neurofeedback device, which can g
ive visual feedback when the threshold is exceeded. Because activity was clearer in the left premotor cort
ex in all subjects, we focused on activity in that area. A 2-week intervention was conducted using this de
vice for 10 subjects with upper limb motor deficit following stroke. This intervention significantly impro
ved function in six subjects with activity surpassing the threshold in the left premotor cortex during too
I operation observation and motor imagery. On the other hand, intervention did not have a marked effect in

four subjects who showed brain activity below the threshold.
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Figure 1: fNIRS measurement. We used a 42-channel system with 27
optedes. (a) The frontoparietal area was covered with 14 light sources (red
numbers) and 13 detectors (blue numbers). (b) The yellow numbers denote
the measurement channels.
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Figure 2: NIRS-SPM results. The top row of images shows the left side
of the brain, whereas the bottom row of images shows the right side of the
brain. The level of significance was set at a p value of <5%.

(a) Brain regions where a significant increase in the oxyHb levels was
detected during the imagery and execulion of the chopsticks mevement.
The figure shows (1) imagery and (2) execution. No significant differences
in the oxyHb levels were detected during the observation of the chopsticks
mavement.

(b} Brain regions where a significant increase in the oxyHb levels was
detected during the observation, imagery, and execution of the hammer
mavement. The figure shows (1) abservation, (2) imagery, and (3) execution
of the hammer movement.
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Figure 3: Comparison of the mu ERD values an (a) C3, (b) Cz, and (c) C4
during the observation, imagery, and execution of chopstick and hammer
movements.
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