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Application of three dimensional reconstruction of medical images using 3D—Slicer software to surgical treatment of tumors in
the functional areas of the brain

XIAN Jun—min', CHEN Feng—yue', SUN Xiao—yan', YANG Zhi—guo', SHI Li—ming', MIAO Lei', FENG Yu—gong’. 1.Heze Medical
College, Heze 274000, China; 2. Department of Neurosurgery, The Affiliated Hospital of Qingdao University, Qingdao 266003, China

[Abstract] Objective To investigate the application value of three dimensional reconstruction of medical images using 3D-Slicer
software to the surgical treatment of tumors in the functional areas of the brain. Methods The clinical data of 60 patients with tumor in
the functional areas of the brain (39 meningiomas, 21 gliomas) who underwent microsurgery from September 2017 to September 2021
were analyzed retrospectively. Three dimensional reconstruction by 3D Slicer software using MRI, 3D-MPRAGE, 3D-TOF-MRA and
CEMRYV images was used to evaluate the morphological characteristics, location, and relationship with peripheral veins and superior
sagittal sinus of the tumors. Kappa coefficient was used to analyze the consistency between the 3D reconstruction model and
intraoperative findings. Results The tumor location, relationship between tumor and superficial cerebral vein and superior sagittal sinus
evaluated by 3D reconstruction model had good consistency with the intraoperative findings (Kappa coefficient=1.000, P<0.01), and the
accuracy was 100.0%. For tumor morphological characteristics, the consistency of glioma assessment was poor (accuracy=18.2%; Kappa
coefficient=0.414, P>0.05), and the consistency of meningiomas was good (accuracy rate=97.4%; Kappa coefficient=1.000, P<0.001).
Conclusions Three dimensional reconstruction using 3D Slicer software has high application value in surgery for the tumors in the
functional areas of the brain, which can clearly show the brain, cerebral artery, cerebral venous and tumor tissues in a form of 3D
visualization and help to making individualized preoperative plan by multi-faceted and multi—angle observation of the brain tissues,
superficial veins, arteries and tumor anatomies so as to protect the superficial cerebral veins and brain tissues and maximize the
resection of tumors and reduce postoperative complications during the operation for tumors in the functional areas of the brain.
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