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Analysis of Parkinsonian Tremor for Biofeedback therapy.

Yoshinobu MATSUMOTO, Yukiyvo GONDAIRA, Masashi SAKAKIBARA,
Kuniharu SHINDO, Masato TAMURA, Ichiro FUKUMOTO

The 3 major symptoms of Parkinsonian disease are tremor, akinesia and rigidity. These symptoms are
caused by depletion of dopamine in the substantia nigra striatum system. The L—dopa and acetylcholine
have been adopted to the standard treatment for Parkinsonian disease. But the applications of these drugs
tend to yield undesirable side effects. We propose the biofeedback system for the treatment of tremor. As
the biofeedback parameters, we investigated tremor frequency, dopamine level and the Yahr grade. We have
found the clear relationship between tremor frequency and dopamine level. Tremor was measured by a
accelerometer fixed on the bony part of patients thumb. After the measurement, blood was collected for
dopamine analysis. Dopamine was separated with centrifugation, filtration and reverse phase HPLC. The
absorbance was monitored at a wavelength of 283nm. As a result, we found a negative relationship between
physiological tremor frequency and dopamine level. The correlation coefficient was 0.944. This result
suggests that the dopamine level in parkinsonian patients can be estimated by measuring the physiological

tremor frequency.
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Fig. 2 Block diagram of the basic biofeedback

treatment system.®’
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Fig. 5 Waveform of parkinsonian tremor.
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Fig. 8 FFT spectrogram of essential tremor.
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Fig. 9 Relationship between the Yahr grade

and parkinsonian tremor frequency.
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