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Hemodynamic Modeling of the Pulsatile Cardiac Pulmonary Perfusion
for the Patient's Heart
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Abstract

Pulsatile Extracorporeal Membrane Oxygenation(ECMO) can mitigate the heart load and raise the
patient's blood perfusion. But If the ECMO pulsate the blood flow during the systolic period, It can
burden to the patient's heart. To avoid the heart injury, we have to consider the relation between
output of ECMO, hemodynamic states and heart movement. To raise the efficacy of the pulsatile
ECMO, we investigated the coronary perfusion, cardiac muscle tension and hemodynamic states during
the ECMO perfusion by using the mathematical model of human blood circulatory system and ECMO.
The outflow data of the pulsatile ECMO(T-PLS, Bioheartkorea, Korea) was obtained in vitro
experiments. According to the phase and pumping rate of the ECMO, the heart's load and coronary
perfusion could be adjusted to the proper levels. The results of the human- ECMO lumped parameter
model showed that the synchronizing operation of the pulsatile ECLS can be helpful at stabilizing the

patient's hemodynamic states.
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Fig. 1 Circuit representation. P, pressure; I,

Impendence.
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