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Hypoplastic left heart patients have significant blood flow unbalance in the

cardiovascular system; excess blood flows from the right ventricles to the lung. Patent Ductus
Arteriosus (PDA) stenting prevents excess blood flow and shunts the blood flow to the aorta through
PDA. This study elucidated the hemodynamics of the aorta-pulmonary artery system experimentally and
numerically. This study carried out Particle Image Velocimetry measurement and Computational Fluid
Dynamics analysis for three patient-specific models. The analysis clarified transient hemodynamics
in the aorta-pulmonary artery system; pulmonary blood flow was shunt to the aorta at the peak
systole and diastole. Q-criterion, which indicates the second-order invariant of turbulence flow,
was generated in the PDA at the same period. This study found the influence of PDA morphology on
transient hemodynamics. These flow characteristics are essential factors in thrombus formation in
PDA.
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Fig.2: Schematic drawing of the aorta-pulmonary artery models; (a) ASMPA: the PDA origin is at
the ascending aorta (AS) and the insertion at the main pulmonary artery (MPA), (b) TRLPA: the
PDA origin is at the transverse aorta (TR) and the insertion at the left pulmonary artery (LPA),
and (c) DSLPA: the PDA origin is at the descending aorta (DS) and the insertion at the left



pulmonary artery (LPA).
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Fig.3: Velocity contours on the coronal plane of the PDA before systole, at peak systole, and at

diastole



S
ot

(b) peak sysiole

(c) diastole
(t=0.5sec) (t=0.65sec)

(a) before systole

Fig.4: Visualization of generation and dissipation of vortices; contour surface of the Q-criterion

before, at peak systole, and diastole. (case DSLPA)
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