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Evaluation of Cardiac Afterload after Aortic Stent Installation in a Hydrodynamic Simulation Model
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Abstract: Endovascular aneurysm repair is one of the common procedure with less invasive treatments for aortic diseases.
As there is a difference in compliance between the natural aorta and aortic stents as well as stent grafts, it is anticipated
that the changes in cardiovascular mechanical interactions might be caused after the installation. In this study, we made a
hydrodynamic system simulating a left ventricle contraction with a silicon rubber aortic model. A linear actuator was used
for the driving of the ventricular model, which could reproduce a goat ascending aortic flow waveforms. The left
ventricular driving system could be selected to the pneumatic driver. We examined the changes in aortic wall compliance
by covering the ascending and the descending aortic portions with layered polymer tubings in order to vary the wall
portional compliance. As a result, we could evaluate the hemodynamic changes after the stent installation as well as the
afterload variations including wave refrection site differences.
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Fig. 1 The circulatory system model
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Fig. 2 Comparison of pressures
(Left: Conditionl, Right: Condition2)
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Fig. 3 Comparison of Flow rates
(Left: Conditionl, Right: Condition2)
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Fig. 4 Comparison of Impedances
(Left: Conditionl, Right: Condition2)
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Fig. 5 Comparison of impedance phase differences
(Left: Conditionl, Right: Condition2)
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