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Nonlinear mechanism of the hemodynamics of AEI-cardiopulmonary resuscitation model

LUO Jun-qing', WU Xiao-ming', YUAN Heng-xin’
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Abstract: AEI-cardiopulmonary resuscitation (AEI-CPR) is the resuscitation combined with enhanced external counter-pul-
sation (EECP), active compression-decompression CPR (ACD-CPR) and the impedance threshold valve (ITV). The research
showed that during the recoil phase of CPR, the EECP on lower limbs could improve hemodynamic effects of CPR. Because
EECP plays an important role in AEI-CPR, the hemodynamic during the AEI-CPR was studied based on the basic principles of
hemodynamics. The nonlinear mechanism of vascular compliance during the CPR was mainly studied. Based on the original
model, a nonlinear model that was fit to be used in the simulation of the hemodynamic of EECP was developed. And the model
was verified by the data of animal experiments. The model could quantitatively analyze hemodynamic effects of AEI-CPR.
Regarding the nonlinear hemodynamics of lower extremity vessel, the hemodynamics of simulation is better than that of origin
model. The simulated model can reflect the main physiological characteristics of the ascending aortic pressure curve obtained
from animal experiments.

Key words: circulatory system modeling; AEI-cardiopulmonary resuscitation; hemodynamics; vascular compliance; nonlinear
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