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Abstract: We will review the current advances in cardiovascular fluid mechanics followed by our own
research on pediatric, embryonic cardiovascular mechanics and bio inspired fluid dynamics. One intriguing
example is the emergence, and extinction of embryonic aortic arches as they form the mature
brachiocephalic arteries, aortic arch and pulmonary arteries during fetal development. CV morphogenesis
and adaptation are regulated by both genetic and epigenetic factors. Flow-driven loading plays a significant
role in this dynamic multi-scale process, which is clinically described as the “flow-dependency” principle. In
nature, there exist a great variety of circulation systems having peculiar hemodynamics and diverse
energetic performance, due to arbitrary numbers and orientation of ventricles, auto-regulated shunts and
exotic CV valve designs to address 02 and nutrition transport. Hemodynamics of the pediatric stage will be
presented through neonatal cardiopulmonary by-pass, systemic-to-pulmonary shunt and patient-specific
venous confluence models that feature complex flow instability and unsteadiness. These studies are
important for Pediatric Cardiology and Surgery, providing hemodynamic understanding of pediatric
pulmonary/venous function, hepatic growth factor mixing and adult “failed” physiology, impacting patients
with congenital heart defects.
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