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Coronary arteries are a common site where atherosclerotic lesions develop. The presence of
stenoses in coronary arteries may result in considerable changes of the flow field. These dis-
turbances may be responsible for the rate of plaque development, for the direction of plaque
extension and for the composition itself of the plaque. Thus, a detailed hemodynamic evaluation
of the perturbed flow and, in particular, of the spatial and temporal flow distribution patterns
may provide additional insights in understanding the progression of atherosclerosis and may
have useful clinical value.

In this context, we focus on the estimate of common features used to assess the severity of
stenotic lesions, such as the Wall Shear Stress (WSS) and the Oscillatory Shear Index (OSI),
by resorting to ad-hoc haemodynamic models. Due to the computational effort usually de-
manded by standard three-dimensional codes, we employ hierarchically reduced models which
proved to be computationally efficient albeit accurate when modeling phenomena characterized
by a preferential direction [1]. In particular, we adopt a HIgaMod approach [2, 3], which com-
bines an isogeometric discretization of the mainstream with a modal expansion of the dynamics
transversally induced by the complex morphology of the coronary arteries of the specific patient.

In this presentation, after introducing the basics for a HIgaMod discretization, we investigate
the numerical performances of such an approach by comparing the results thus obtained with
the ones provided by traditional 3D models.
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