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Insights from the FLOWVENTIN HEARTSURG RCT using Digital Twins

Introduction: Outputs of the Digital Twins vs Patient Data:

. Flow-controlled ventilation (FCV) is characterised by constant inspiratory and expiratory flows that enable
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b. PV Loop and Dissipated Energy (FCV)
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Methods: i

. 124 digital twins (62 FCV, 62 PCV) were created with a |
previously validated high-fidelity computational model

of the cardiopulmonary system [5-7] / |
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c. Elastic and Resistive Energy Components (PCV) d. Elastic and Resistive Energy Components (FCV)

end-expiratory pressure, mechanical power (MP), and ol o
pressure-volume (PV) loop-derived elastic, resistive, and : |

dissipated energy) to be computed and compared " L

. PV loops were generated by plotting airway (or lunqg) o i

pressure against lung volume during inspiration and AR ——
expiration for a single breath e e —
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Discussion:

. FCV was associated with higher static and dynamic strain amplitudes but substantially lower dynamic strain rates

. Partitioning enerqgy into elastic, resistive, and dissipative components suggests that FCV reduces energy components
plausibly associated with tissue injury while increasing reversible elastic enerqy storage

. By reducing time-dependent and dissipative injury indices, Digital Twin analysis suggest that FCV may shift energy
transfer towards reversible elastic storage and away from irreversible tissue-level dissipation
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