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Prediction of atherosclerosis risk from a numerical and experimental investigation
of blood flow in vessel branches
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Cardiovascular disease is the leading cause of dead. A
very large portion of it is attributed to atherosclerosis-related
problems. Understanding hemodynamics in blood circula-
tion is, thus, crucial in order to unveil the mechanisms un-
derlying the formation of atherosclerotic plaques.

We performed an exhaustive investigation in a simplified
model aiming to characterize those regions in vessel bifur-
cations that are more likely to develop such lesions. Our
investigation is based on numerical simulations (via CFD)
and on in-vitro experiments realized in an ad-hoc designed
polydimethylsiloxane (PDMS) channel [1]. The results ob-
tained demonstrate that low velocity regions and low shear
stress zones are located in the outer walls of bifurcations. In
fact, we found that there is a critical range of bifurcation an-
gles that is more likely to vascular disease than the others in
correspondence with some previous experimental evidence.
The effect of the inflow velocity on this critical range is also
analyzed [2].

Furthermore, we carried out numerical simulations aim-
ing to understand nano-and-microparticles behavior in blood
flows through a blood vessel stenosis. Different shapes and
sizes were analyzed [3].
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