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Abstract

Atheromatic plaque progression is
affected, among others phenomena,
by biomechanical, biochemical, and
physiological factors. In this paper,
the authors introduce a novel frame-
work able to provide both morpho-
logical (vessel radius, plaque thick-
ness, and type) and biomechanical
(wall shear stress and Von Mises
stress) indices of coronary arteries.

First, the approach reconstructs
the three-dimensional morphology of
the vessel from intravascular ultra-
sound (IVUS) and Angiographic se-
quences, requiring minimal user
interaction. Then, a computational
pipeline allows to automatically as-
sess fluid-dynamic and mechanical
indices. Ten coronary arteries are
analyzed illustrating the capabilities
of the tool and confirming previous
technical and clinical observations.

The relations between the arte-
rial indices obtained by IVUS mea-

! Department Matematica Aplicada i Analisi, Universitat de Barcelona, Barcelona, Spain. balocco.simone@gmail.com

surement and simulations have been
quantitatively analyzed along the
whole surface of the artery, extend-
ing the analysis of the coronary ar-
teries shown in previous state of the
art studies. Additionally, for the first
time in the literature, the framework
allows the computation of the mem-
brane stresses using a simplified
mechanical model of the arterial
wall.

Circumferentially (within a given
frame), statistical analysis shows an
inverse relation between the wall
shear stress and the plaque thick-
ness. At the global level (comparing
a frame within the entire vessel), it
is observed that heavy plaque ac-
cumulations are in general calcified
and are located in the areas of the
vessel having high wall shear stress.
Finally, in their experiments the in-
verse proportionality between fluid
and structural stresses is observed.
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