Open-lung ventilation versus no ventilation during
cardiopulmonary bypass in an innovative animal
model of heart transplantation
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Open-lung ventilation during cardiopulmonary bypass
(CPB) in patients undergoing heart transplantation
(HTX) is a potential strategy to mitigate postoperative
acute respiratory distress syndrome (ARDS). We
utilized an ovine HTx model to investigate whether
open-lung ventilation during CPB reduces
postoperative lung damage and complications.

Eighteen sheep from an ovine HTx model were
included, with ventilatory interventions randomly
assigned during CPB: the OPENVENT group received
low tidal volume (VT) of 3 mL/kg and positive end-
expiratory pressure (PEEP) of 8 cm H20, while no
ventilation was provided in the NOVENT group as per
standard of care. The recipient sheep were monitored
for 6 h post-surgery. The primary outcome was
histological lung damage, scored at the end of the
study. Secondary outcomes included pulmonary
shunt, driving pressure, hemodynamics and
inflammatory lung infiltration.

All animals completed the study. The OPENVENT
group showed significantly lower histological lung
damage versus the NOVENT group (0.22 vs 0.27,p =
0.042) and lower pulmonary shunt (19.2 vs 32.1%, p
= 0.001). In addition, the OPENVENT group exhibited
a reduced driving pressure (9.6 cm H20 vs. 12.8 cm
H20, p = 0.039), lower neutrophil (5.25% vs 7.97%,
p ? 0.001) and macrophage infiltrations (11.1% vs
19.6%, p < 0.001). No significant differences were
observed in hemodynamic parameters. In an ovine
model of HTX, open-lung ventilation during CPB
significantly reduced lung histological injury and
inflammatory infiltration.

This highlights the value of an open-lung approach
during CPB and emphasizes the need for further
clinical evidence to decrease risks of lung injury in HTx
patients.
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