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Mechanical properties of the

porcine coronary artery

Chantal van den Broek, Arjen van der Horst, Marcel Rutten & Frans van de Vosse

Cardiovascular Biomechanics

Introduction

Knowledge of the mechanical properties of living arteries is
important to understand vascular function during disease
and the effect of interventions, such as balloon inflation.
The aim of this research is to propose general parameter
values for the fiber-reinforced material model proposed by
Driessen et al. (2005) that can describe the arterial wall
behavior of the porcine left anterior descending coronary
artery (LAD).

Material & methods

Pressure-radius and pressure-axial force behavior of 6
porcine LADs were measured in an ex-vivo model (fig. 1).
Measurements were performed at physiological length,
defined as the segment length at which the axial force is
relatively insensitive to changes in pressure.!
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Fig. 1: Ex-vivo model for the arterial mechanical behavior assessment.
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A four-parameter material model2, describing the artery
wall as a fiber-reinforced Neo-Hookean material with a
distribution on the fiber orientation g (fig. 2), was fitted to
the experimental data, yielding the optimal material
parameters for each LAD. Next, the mean values of the
optimal material parameters were applied to the geometry
of each tested LAD. The error of the determined pressure-
radius behavior relative to the experimental data was
compared to the error when the optimal material
parameters were used.
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Fig. 2: Four-parameter fiber-reinforced Neo-Hookean material model?.
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Fig. 3: Parameter values resulting from the material model fits to the
experimental dataset of each LAD & the mean parameter values +sem.

The pressure-radius behavior of the 6 LADs is shown in
figure 4. The average relative error increased from 1.9
10.6% for the pressure-radius behavior determined with
the optimal parameter sets, to 6.0 £1.9% for the behavior
determined with the mean parameter set.
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Fig. 4: Pressure-radius behavior determined experimentally, with the
optimal parameter set for each LAD, and with the mean parameter set.

Conclusion

A general parameter set for the described fiber-reinforced
material model is proposed, with which the pressure-radius
behavior of the porcine LAD can be well-described.
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