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Long-Term Respiratory Assistance Using a Right Ventricular
Assist Device System and a Membrane Oxygenator
(Tatsumi E, et al, Artif Organs 15, 1991)

Artificial Organs
15(3):206-211, Raven Press, Ltd., New York
© 1991 International Society for Artificial Organs

Long-Term Respiratory Assistance Using a Right
Ventricular Assist Device System and a
Membrane Oxygenator

Eisuke Tatsumi, Hisateru Takano, Yoshiyuki Taenaka, Takeshi Nakatani,
Hiroyuki Noda, Masayuki Kinoshita, Hiroyoshi Sekii, Akihiko Yagura, Eisaku Sasaki,
Haruhiko Akagi, and Tetsuzo Akutsu

National Cardiovascular Center, Research Institute, Department of Artificial Organs, Osaka, Japan

Abstract: A new method for long-term respiratory assis- under systemic heparinization could be conducted for 4-8
tance using a right ventricular assist device (RVAD) sys- days without major problems accompanied with conven-
tem and a membrane oxygenator (MO) was designed and tional extracorporeal membrane oxygenation (ECMO)
evaluated. An air-driven RVAD was implanted between such as surgical bleeding, destruction of the blood com-
the right atrium and the pulmonary artery in five goats ponents, serum leakage, insufficient bypass flow, and fa-
and an MO was set on the outlet conduit of the RVAD 2 tal systemic thrombosis. This method opened the possi-
weeks postoperatively. Two types of MOs [the SciMed bility for ECMO to be used as a bridge before lung or
(Life Systems) silicone sheet MO and a prototype MO heart-lung transplantation. Key Words: Membrane oxy-
using a novel multilayered composite membrane] were genator—Long-term respiratory assistance—RVAD sys-
used in this study. Respiratory support with this system tem.

TABLE 1. Summary of experiments

BW Cco MSA maxBF \;"03 \:’CD: Duration Pulmonary
Animal (kg) (L/min) VAD MO (m?) (L/min)  (mi/min/m*)  (ml/min/m®) (hour) infarction
P8808 50 4.1-6.6 S MHF 1.1 2.2-24 15-75 10-65 131 + +
P8811 36 3.2-5.7 S MHF 1.1 1.8-2.2 30-70 15-55 96 +
P8818 41 3.3-5.6 S MHF 1.1 2.0-2.4 35-75 15-65 191 +
P8902 38 3.2-5.6 L SciMed 2.5 3.0-3.3 50-70 2540 110 +
P8907 45 3.6-6.0 L SciMed 3.5 3.0-35 35-55 2040 162 +

BW. body weight; CO, cardiac output; VAD, ventricular assist device; MO, membrane oxygenator; MSA, membrane surface area;
maxBF, maximum bypass flow rate; VO,, oxygen transfer rate: VCO,, carbon dioxide removal rate: S, S-size (stroke volume 20 ml);
L, L-size (stroke volume 70 ml); MHF, prototype MO made with newly developed multilavered composite membrane (Mitsubishi

Rayon); SciMed, silicon sheet MO (SciMed. Life System). . .
88 National Cerebral and Cardiovascular Center
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Possible Application of BioSaver-NCVC
Portable ECMO System
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