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Development of an artificial feedback system with abdominal electrical stimulation f
or treatment of orthostatic hypotension
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We developed prototype of a noninvasive artificial feedback system with abdomina
I electrical stimulation, and evaluated an efficacy for treatment of orthostatic hypotension. The frequenc
y responses were identifiable and the step response function showed arterial pressure quickly responded to
the stimulation and reached 90% of the steady-state response in 20 seconds. The steady state gain was 0.2
+-0.07 mmHg/Hz. On the basis of these results, Kp was set at 1.0, and Ki was set at 0.01, so that the serv
o system could quickly and effectively attenuate the effect of the external disturbance. The system could
prolonged a tilting time in patients with autonomic orthostatic hypotension from 2.3 minutes to 3.2 minute
s. Moreover, it could extend to 4.4 minutes by pressing lower limbs with air pants of 40mmHg.
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