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Development of an artificial placenta for extremely premature infants: pumpless
arteriovenous extracorporeal life support in a premature lamb model

Usuda, Haruo
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We examined whether premature fetal sheep, equivalent to 24-27 weeks of human
gestation, could safely survive for 3 days, supported by the pumpless artificial placenta (AP) system
mimicked the human placental circulation (n=12). 2 fetuses suffered cerebral white matter injury from
hypocarbia caused by technical errors to operate the AP system. 4 fetuses needed to infuse the
phosphodiesterase 111 inhibitor for left heart failure with afterload mismatch and the 2 of them resulted
in cerebral hemorrhage or white matter injury. 1 fetus showed septic shock associated with bacterial
contamination of artificial amniotic fluid and resulted in serious hypoxic ischemic encephalopathy. It
might be important for the application of the AP system to prevent the operation error, myocardial
afterload mismatch and opportunistic infection.
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PVL, periventricular leukomalacia.
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