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Application of 3D Slicer multimodal image fusion technique in surgery for patients with skull base meningioma or giant
meningioma

LI Zhi-qiang, LI Xiao—shu, XIA Ji—yong, XU Liang, SUN Yue—chun, MIAO Lin, REN Ya—pan. Department of Neurosurgery, Beijing
Mentougou District Hospital, Beijing 102300, China

[Abstract] Objective To explore the application value of 3D Slicer multimodal image fusion technique in the surgical treatment
of patients with skull base meningioma or giant meningioma. Methods The clinical data of 12 patients with skull base meningioma or
giant meningioma who underwent surgery assisted by 3D Slicer multi-modal image fusion technique from June 2016 to May 2019 were
retrospectively analyzed. Examinations of head CT, MRI, TOF-MRA, DTI sequence were performed before the surgery, and 3D Slicer
software was used to process the acquired imaging data in DICOM format to clarify the relationship between the tumor and the
surrounding tissues inclusing adjacent skulls, important arteries, cranial nerves, veins, venous sinuses, and pyramidal tract. The surgical
approach was simulated and the precise preoperative planning was made to assist the surgical treatment by the 3D virtual visualization
image. Results Total tumor resection was achieved in 10 of 12 patients (83.33%, 10/12) and subtotal in 2. There were no operative
deaths, and no hematomas and cranial nerve injuries in the operation region. After the operation, the contralateral limb muscle strength
decreased or the original symptoms of hemiplegia were aggravated in 2 patients, and the muscle strength returned to normal after
treatment. The follow up (6 months) reseults showed no tumor recurrence or enlargement. Conclusions For the surgical treatment of
patients with skull base meningioma or giant meningioma, 3D Slicer multimodal image fusion technique can help to make detailed
preoperative planning, reduce surgical complications, and increase the total tumor resection rate.
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