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Independent Variable Rate Mode∗
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Izumoto, Makoto Yamada, Hiromichi Teraoka, Yoshimasa Sanoo, and Shigeru

Teramoto

Abstract

The present study was undertaken to determine whether a biventricular bypass system oper-
ated in an independent variable rate (VR) mode can maintain the entire circulation. Two pusher-
plate pumps which incorporated the Hall effect position sensors were used to bypass the right
and left ventricles in 10 sheep under fibrillation. The flow distributions of the pump output to the
carotid and renal arteries were investigated every 6 h using ultrasonic blood flow meters for 24 h in
5 animals, and the controllability of the VR mode was evaluated in 5 long-term experiments. The
carotid artery flow ratio to the pump output decreased significantly from 4.7 +/- 0.8% before the
bypass to 2.7 +/- 0.9% after 24 h. However, the renal artery flow ratio did not change throughout
the experiments. In the long-term experiments, the animals were kept alive from 3 to 48 days
(mean 15.6 days). The mean pump output had been maintained at more than 90 ml/min/kg for the
first 7 days. After the surgery, the pump driving conditions were not readjusted in any experiment.
The results indicate that the biventricular bypass system operated in the independent VR mode
automatically maintains the entire circulation at a satisfactory level.
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