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Hemodynamic changes of intracranial aneurysms after Enterprise stent— assisted coil embolization: an analysis using
computational fluid dynamics
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[Abstract] Objective To investigate the hemodynamic changes of the intracranial aneurysms after Enterprise stent—assisted coil
embolization. Methods The clinical data of 24 patients with intracranial aneurysm who received Enterprise stent— assisted coil
embolization from March to August 2021 were retrospectively analyzed. The DSA data of the aneurysmal sacs and parent arteries before
and immediately after the embolization were put into the OpenFOAM software to analyze the hemodynamics using computational fluid
dynamics technique and the hemodynamic parameters including wall shear stress (WSS), normalized WSS (NWSS), WSS gradient
(WSSG), streamwise WSSG (SWSSG), normalized pressure (NP) and oscillatory shear index (OSI) were calculated. Results Twenty—four
Enterprise stents were used in these 24 patients. Immediate postoperative angiography showed that Raymond grade 1 was achieved in
18 patients and grade Il in 6. After the embolization, the WSS, the NWSS, the minimum value of NWSS, the WSSG and the minimum
value of WSSG were significantly increased (P<0.05), and the maximum value of WSSG was significantly decreased (P<0.05).
Conclusions Enterprise stent—assisted coil embolization significantly modifies the hemodynamic patterns of intracranial aneurysms,
which help promote the thrombosis formation in the aneurysmal sacs. After embolization, both the parent artery and the blood flow of
aneurysmal sac are reconstructed, the vortex of aneurysmal sac is reduced or disappeared and the blood flow patterns change from
complex to simple.
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