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A sheep survived for 48 days with the
biventricular bypass type total artificial heart.∗

Kozo Ishino, Taiji Murakami, Hironobu Nakayama, Makoto Yamada, Tooru
Morimoto, Kunikazu Hisamochi, Takashi Tanaka, Yoshimasa Senoo, and

Shigeru Teramoto

Abstract

A biventricular bypass type total artificial heart (BVB-TAH) utilizing two pusher-plate pumps
was developed and implanted in a sheep for 48 days with excellent results. A Hall effect sensor
was utilized to operate each pump independently with a full stroke at variable rates (VR). With
this system, the animal’s hemodynamics was kept physiologically, and all metabolic parameters
except hemoglobin and hematocrit returned to normal three weeks after implantation. However,
signs of infection appeared on the forty-second day, and consequently the animal fell into a state
of shock. Even at that time the BVB-TAH maintained circulation by increasing pumping rate
automatically. On the forty-eighth day, the animal could not stand and suffered from anuria; the
experiment was then terminated after 1,140 h pumping. At autopsy, there was an enlarged heart
with an atrophic change, 1,900 ml of pleural effusion, and 3,100ml of ascites fluid. Blood culture
taken on the forty-seventh day yielded Acinetobacter calcoaceticus. The BVB-TAH operated in an
independent VR mode maintained entire circulation, and has a capability of substituting the native
heart function in any situation.
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