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Study of effective utilization of transplanted organs using extracorporeal
membrane oxygenation (ECMO)
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The use of grafts from donors after cardiac death (DCD) would greatly
contribute to the expansion of the donor organ pool. After cardiac arrest, Porcine livers were
divided into three groups. In group 1, non-in situ ECMO and grafts were preserved by hypothermic
oxygenated machine perfusion (HOPE). In group2, in situ ECMO and grafts were preserved by HOPE. In
group 3, in situ ECMO and grafts were preserved by cold storage. The combined use of in situ ECMO
and HOPE is essential for the functional recovery of DCD liver grafts.
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Fig 1. Machine perfusion device. HA, hepatic artery; PH, pH
sensor; PV, portal vein.
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Fig 2. Experimental study design. CS, cold storage; EMCO, extracorporeal membrane oxygenation; HOPE, hypothermic oxygenate
machine perfusion.
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Fig 3. Live enzymes during hypothermic oxygenated machine perfusion (HOPE). (A) Aspartate aminotransferase (AST) (IU/L/100 g
liver) and (B) lactate dehydrogenase (IU/L/100 g liver) values (mean + SD) in the perfusate. At start-up of HOPE, the AST levels in group
2 (n = 4) were significantly lower than in group 1 (n = 3) (50.5 + 9.2 vs 235.7 & 112.5 [U/L; P =.0323). Thereafter, AST levels in group 2
tended to be lower than that in group 1. At the end of HOPE, the AST levels were 442.5 + 330.1 vs 2446.0 + 1829.1 IU/L; P = .0571.
AST, aspartate aminotransferase; LDH, lactate dehydrogenase.
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Fig 4. Blood pressure during hypothermic oxygenated machine perfusion (HOPE). (A) Hepatic artery (HA) pressure (mm Hg) and (B)
portal vein pressure (mm Hg) values (mean + SD). The HA pressure in group 2 (n = 4) tended to be lower than that in group 1 (n = 3) dur-
ing HOPE. At the end of HOPE, the HA pressure was 18.5 + 6.9 vs 36.5 + 1.8 mm Hg; P = .0571. HA, hepatic artery; PV, portal vein.
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Fig 5. Histopathological findings after hypothermic oxygenated machine perfusion. Hematoxylin—eosin staining findings after hypother-
mic oxygenated machine perfusion showed more massive sinusoidal congestion and hepatocyte cytoplasmic vacuolization in group 1
(n=3) than group 2 (n = 4).
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Fig 6. Live enzymes during isolated reperfusion model. (A) Aspartate aminotransferase (IU/L/100 g liver) and (B) lactate dehydrogenase
(IU/L/100 g liver) values (mean + SD) in the perfusate. At the start-up of isolated reperfusion model, aspartate aminotransferase and lac-
tate dehydrogenase levels in group 2 (n = 4) tended to be lower than those in group 1 (n = 3) (35.0 + 39.0 vs 2746.7 + 2332.2 |U/L;
P =.0571 and 165.0 + 38.4 vs 2261.0 + 1585.8 IU/L; P = .0571, respectively). They did not differ compared to group 3 (n = 4). AST,
aspartate aminotransferase; LDH, lactate dehydrogenase.
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