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Application of three—dimensional image reconstruction using 3D Slicer software to microsurgical clipping for intracranial
aneurysms

LI Wen—hua, SHI Zhong—jie, WANG Zhan—xiang, GAO Xin. Department of Neurosurgery, The First Affiliated Hospital of Xiamen
University, Xiamen 361001, China

[Abstract] Objective To explore the application value of three— dimensional image reconstruction using 3D Slicer software to
microsurgical clipping for the patients with intracranial aneurysm. Methods The clinical data of 12 patients with intracranial aneurysm
who were treated with microsurgical clipping through pterional approach from July to September in 2020 were retrospectively analyzed.
3D Slicer software was used to reconstruct the three—dimensional model of intracranial aneurysms and their surrounding blood vessels
and skull structures before surgery, and the surgical approach was simulated to show the positional relationship between the aneurysm
and the adjacent structures under the surgical field. During the operation, the aneurysms were located and searched in real time to
achieve precise clipping according to the 3D reconstruction model. Results The 3D image reconstruction of aneurysms were
successfully completed in all the patients. The 3D model showed real anatomy in 9 patients and poor in 3 patients by comparing with the
intraoperative findings. The small vessel reconstruction was relatively poor, but the main vascular structures around the aneurysm were
consistent with the intraoperative findings. All the aneurysms were clipped successfully, and no aneurysm rupture occurred during the
operation. The CTA 1 day after operation showed complete clipping in all the aneurysms and patency of the parent arteries, without new
hemorrhage. Three months after operation, no recurrence of aneurysm was found in CTA; GOS score of 5 was achieved in 8 patients,
score of 4 in 3, and score of 3 in 1. Conclusions It can improve the surgical outcomes of patients with intracranial aneurysm using the
3D model of intracranial aneurysm reconstructed by 3D Slicer software, which can obtain more anatomical information, deepen the
understanding of the local anatomy of the aneurysm, guide the formulation of surgical plans, and reduce the risk of intraoperative
aneurysm rupture.
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