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ABSTRACT

Aortic tapering is a known characteristic of the arterial tree affecting the development of pressure in the aorta. With tapering,
the cross-sectional area of vessels decreases moving towards the periphery causing reflections to travel back to the heart. The
reflection waves present in the aorta are an amalgamation of reflections from tapering, bifurcations, and mismatched mechanical
properties. The difference between the contribution of tapering and of bifurcations or mechanical properties in the overall
reflection is not well understood. The aim of this study is to evaluate the impact of tapering, solely, on pressure and wave
intensity. We simulated the blood flow using a one-dimensional model which solves the conservation of mass and momentum
equations in the time domain. The model consists of the thoracic aorta connected to a symmetrical iliac bifurcation and three-
element Windkessel models as the terminal boundary conditions [1]. Different tapering angles (6) in the physiological range, up
to 1.5 degrees [2], are implemented by changing the diameter at the outlet of the aortic vessel. The area ratio between the parent
and the daughter vessels and the mechanical properties are kept constant which allows for investigating the effect of tapering.
As shown in Figure 1 (middle), increased tapering angle is associated with an increase in mean blood pressure due to the higher
resistance in the segment, and an increase in pulse pressure due to the reduced arterial compliance. Both forward and backward
compression wave amplitudes rise with the tapering angle due to higher resistance of the arterial vessel.
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Figure 1 Schematic representation of the thoracic aorta and iliac bifurcation model (left), pressure waveforms at the inlet of
the thoracic aorta (middle), and wave intensity analysis at the inlet of the thoracic aorta (right) with different tapering angles.
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