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Abstract.

It is known that residual stresses play a significant role in determining the overall stress dis-
tribution in soft tissues. In this talk, I will present a mathematical model to estimate residual
stress field in the arterial wall by making use of intravascular ultrasound (IVUS) imaging
techniques. The arterial wall is modeled as a nonlinear, isotropic, slightly compressible elas-
tic body. A boundary value problem is formulated for the residually stressed arterial wall,
the boundary of which is subjected to a quasi-static blood pressure, and then an idealized
model for the IVUS interrogation is constructed by superimposing small amplitude time har-
monic infinitesimal vibrations on large deformations. The analysis leads to a system of second
order differential equations with homogeneous boundary conditions of Sturm-Liouville type.
By making use of the classical theory of inverse Sturm-Liouville problems, and root finding
and optimization techniques, an inverse spectral algorithm is developed to approximate the
residual stress distribution in the arterial wall, given the first few eigenfrequencies of several
induced blood pressures.


