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Abstract

In this study, the wall stress and rupture risk for abdominal aortic aneurysms were calculated based on the age and geometry of the examined
abdominal aortic aneurysms. The geometry of the abdominal aorta was simulated using computed tomography data from patients with
abdominal aortic aneurysms. With regard to material properties, the Gasser-Ogden-Holzapfel model was applied to the analysis to simulate the
anisotropic hyperelastic characteristics of the artery. In addition, each material parameter was estimated to consider the properties for age and
for normal and aneurysm tissue. Moreover, the correlation between the diameter and angle of the aortic aneurysms was analyzed based on data
from patients with abdominal aortic aneurysms, and series simulations were conducted. As a result, the rupture risk for the abdominal aortic
aneurysms was evaluated based on the age and geometry of the aneurysm.

Keywords : abdominal aortic aneurysm, hyperelastic constitutive equation, peak wall stress, rupture risk
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Table 1 Orientation of the collagen fiber and thickness of each layer

Layer Angle(°) Thickness(mm)

Intima 18.8 0.19

Media 37.6 0.76
Adventitia 58.9 0.55

Neck angle

Diameter

AAA

Intlma Media Adventltla
() (b)

Fig. 1 (a) Orientation of the fiber and (b) region for normal aorta
and aneurysms
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Fig. 2 (a) Boundary condition used MPC constraint and (b) loading
condition
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Table 2 Scenario for stress analysis

Case | Age(Year) | Aneurysms diameter(mm) | Neck angle(®)
A-1 68 44.41 7.87
A-2 65 43.43 62.85
A-3 64 63.96 9.44
A-4 67 60.13 110.18
A-5 67 78.11 27.62
A-6 68 81.08 90.78
B-1 76 48.14 15.01
B-2 72 44.18 69.71
B-3 71 60.04 16.64
B-4 72 62.32 106.86
B-5 79 80.73 22.34
B-6 72 86.58 115.7
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Table 3 Peak wall stress analysis results for Case A

Mean value for .
Case Layer p . (MPa) Region
Intima 2.34 Posterior
A-1 Media 0.59 Bottom
Adventitia 0.89 Bottom
Intima 3.48 Posterior
A-2 Media 0.76 Left
Adventitia 0.57 Anterior
Intima 5.59 Posterior
A-3 Media 1.79 Posterior
Adventitia 1.66 Posterior
Intima 3.78 Contact
A-4 Media 0.91 Contact
Adventitia 1.00 Contact
Intima 4.80 Right
A-5 Media 1.28 Anterior
Adventitia 0.76 Anterior
Intima 7.39 Bottom
A-6 Media 3.72 Anterior
Adventitia 1.82 Bottom

Table 4 Peak wall stress analysis results for Case B

Mean value for .
Case Layer 7. (MPa) Region
Intima 1.77 Anterior
B-1 Media 1.00 Anterior
Adventitia 0.49 Anterior
Intima 2.69 Left
B-2 Media 0.72 Left
Adventitia 0.51 Left
Intima 5.38 Posterior
B-3 Media 0.99 Posterior
Adventitia 0.99 Posterior
Intima 4.04 Posterior
B-4 Media 1.10 Left
Adventitia 0.98 Left
Intima 4.58 Posterior
B-5 Media 2.78 Posterior
Adventitia 0.76 Posterior
Intima 11.28 Anterior
B-6 Media 3.73 Anterior
Adventitia 3.60 Anterior
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