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Hemodynamic characteristics of rupture point and aneurysm sac of ruptured intracranial aneurysms: computational fluid
dynamics simulation and analysis based on fluid—structure coupling technology

Z0U Cheng—gong, TANG Hui, SHAO Chuan, WANG Xiao—ya, SUN Mou, YANG Rong, ZHANG Tao, HE Jia—quan. Department of
Neurosurgery, Nanchong Central Hospital, The Second Clinical Medical College, North Sichuan Medical College, Nanchong 637000,
China

[Abstract] Objective To explore the hemodynamic characteristics of the rupture point and aneurysm sac of the ruptured
intracranial aneurysms. Methods The three—dimensional aneurysmal models were reconstructed using three—dimensional reconstruction
technique using the preoperative CTA and DSA data obtained from 21 patients with ruptured intracrainel aneurysm who were admitted to
our hospital from January 2018 to June 2019. The hemodynamic parameters including wall shear stress (WSS) and shear stress oscillation
index (OSI), blood flow velocity and shape were calculated by computational fluid dynamic simulation using ANSYS software. Results
The mean WSS [(0.215+0.047) Pa] of the rupture point was significantly lower than taht [(0.464 £0.148) Pa] of the aneurysm sac (P<
0.001). There was no statistical differcnce in OSI between the rupture point and the aneurysm sac [(0.035+0.024) vs. (0.030+0.016); P>
0.05]. In a cardiac cycle, the shape of the aneurysm changed regularly with the change of hemodynamics. There were obvious differences
in the morphological changes of the parent arteries and the aneurysms. The morphological changes at the rupture point were more obvious
than the aneurysm sac. Conclusions The WSS of rupture point in intracranial aneurysm is lower than that of the aneurysm sac, but the
morphological changes are more obvious. The rupture of intracranial aneurysm is negatively correlated with the WSS, but is positively
correlated with the morphological changes.
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