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Development of Control Method for Total Artificial Heart Using Continuous

Oxygen Consumption Monitoring

Makoto Nakamura*, Akihiko Homma* * | Setsuo Takatani*, Katsuhiro Ouchi*, Toru Sakamoto*,
Kunihiro Uesho*, Eisuke Tatsumi* *, Yoshiyuki Taenaka* * *, Toru Masuzawa* * *

*Tokyo Medical and Dental University, Tokyo, Japan, * * National Cardiovascular Center, Osaka, Japan,
** *Ibaraki University, Ibaraki, Japan

Oxygen consumption is a parameter which directly
reflects oxygen metabolism and the needs of the blood
flow. It can be monitored in real time, using a TAH
system equipped with optical sensors and employing
Fick’s principle. For controlling the output of a total
artificial heart (TAH), we investigated the relationship
between oxygen consumption and cardiac output
(CO), along with their response speed, in normal
animals.

Linear relationships were found between oxygen
consumption and CO, with approximately similar
regression slopes, in each exercise test. Such slopes

were also recognized in the observation for a few days.

These slopes are considered useful for controlling
TAH output to meet changes in the demand of the
recipient. The response speed of oxygen consumption
was also investigated by comparing it with that of CO
in step responses to exercise changes. Oxygen con-
sumption response was found to be as immediate as
that in CO.

Our results indicate that oxygen consumption is a
suitable monitoring parameter for controlling TAH
output physiologically, in both response degree and
response speed. Using this variable for monitoring,
TAH physiological control can be realized, providing

the recipient with a more reliable and effective device.

Key words : Total artificial heart, Physiological control, Oxygen consumption,

Optical sensor, Cardiac output

(Circ Cont 21 : 419~426, 2000)
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