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Abstract

Hemodynamic features of blood flow in the abdominal aorta aneurysm (AAA) are very important,
because they are closely related with the rupture of aneurysm to death. It has been considered that the
wall shear stress of blood flows influences the formation, growth, and rupture of AAA. On this
account, it is important to understand the flow structure of blood in the aneurysm. In this study, the
whole velocity field information inside a typical AAA was measured using an in vitro AAA model
under the pulsatile flow condition. The vessel geometry was reconstructed based on the computerized
tomography (CT) data of a patient. The AAA model was made by using a rapid prototyping (RP)
method, based on the reconstructed vessel geometry. Velocity fields in the AAA model were measured
at different pulsatile phases using a PIV (particle image velocimetry) system. As experimental results, a
large-scale vortex is formed inside the AAA model and the vortices located near the AAA wall are
supposed to increase the local pressure and wall shear stress. In this study, the AAA wall stress found
to be was one of the most important governing parameters giving rise to the ruptured aneurysm.
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Glycerol(%)|Water(%) | Viscosity(mPa-s) [Temp.(C)
100 0 1006 20.5

50 50 35 20

30 70 4.4 21.6

20 80 2.6 215

Table 1. Variation of viscosity according to glycerol
concentration
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Fig. 1 Fabrication of a transparent experimental
model
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Fig. 3 Measurement plane
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Fig. 4 A typical particle image of flow inside the
AAA model
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Fig. 5. Flow patterns at each pulsatile stage

om 494 W RP YIS AN T gow ®
9 482 Bote] BUFI doju FReIA dgH
YA Fe A ozRE FUFe £y dw
o) o] Adgee Fahe ATE £ Fo 3
.

3.2

(a) Glycerol 80%
pu=35 (200

(b) Glycerol 30%
H=44 (21.6 C)

(¢) Glycerol 20%
H=26 (21.50C)

Fig. 6. Flow patterns in abdominal aorta aneurysm
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