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Abstract: Objective To study the blood flow in aneurysm and its influence on mechanical properties of vascular
walls for two kinds of common aneurysms, so as to improve the diagnosis and treatment of aneurysms and the
prognosis of patients. Methods The interaction between the aneurysm-carrying vessels and blood of two com-
mon aneurysms was studied by fluid-structure interaction method. The blood flow velocity, wall deformation,
stress distribution and damage form of aneurysm-carrying vessels were analyzed. Results The blood flow in both
aneurysms were slow and stable, which resulted in better deposition and adhesion conditions. The junction be-
tween the aneurysm and the downstream of the blood vessel was a dangerous place for damage. The spindle an-
eurysm would undergo shear failure on outer wall of the aneurysm, while the cystic aneurysm would undergo
stretching failure on inner wall. Under the effect of the same blood flow, a larger stress appeared on the cystic
aneurysm, which was more prone to damage, and the tensile failure would lead to a more serious consequences.
Conclusions The junction at the aneurysm and blood vessel is prone to damage, and the cystic aneurysm is
more dangerous and harmful.
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Tab.1 Velocity of blood at entrance

t/s v/(m-s™") t/s v/(m-s")
0 0. 148 4 0. 195
1 0.482 5 0.225
2 0.724 6 0.227
3 0. 138 7 0. 169
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Fig.1 Geometric model and mesh (a) Blood vessel, (b)Blood
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Fig.2 Velocity of blood in spindle aneurysm at 0.2 s
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Tab.2 Velocities on positions of A,B and C for spindle aneurysm

/s v/ (me-sh)
A B C

0 0.070 0.070 0. 070
0.1 0. 446 0.018 0. 064
0.2 0.701 0. 104 0. 856
0.3 0. 138 0. 048 0. 249
0.4 0. 163 0.041 0. 137
0.5 0.221 0. 056 0.174
0.6 0.211 0.031 0. 084
0.7 0.110 0.038 0. 068
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Fig.3 Stress distributions on spindle aneurysm (a)Von Mises

stress, (b)The first principle stress
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Fig.5 Blood flow distributions in cystic aneurysm
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Tab.3 Velocities on positions of A,B and C for cystic aneurysm

s o/ (mes™")
A B C

0 0.070 0. 004 0.070
0.1 0. 447 0. 002 0. 065
0.2 0.773 0.125 0.351
0.3 0.257 0. 082 0.793
0.4 0. 127 0. 048 0. 450
0.5 0. 261 0. 049 0.207
0.6 0.209 0. 054 0. 358
0.7 0.129 0. 027 0.175
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