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[Abstract] Objective To explore the application value of multi - modal image fusion three -
dimensional (3D) reconstruction technology in operation of meningioma in the central area. Methods and
Results Using multi-modal image fusion 3D reconstruction technology to study 46 patients admitted to The
First Affiliated Hospital of University of Science and Technology of China from April 2019 to May 2021.
3D Slicer software was used to process the original imaging data to reconstruct 3D models of tumor,
peritumoral vein, cerebral cortex, skull, scalp, etc., and intraoperatively Sina software was used for
projection assisted incision design to verify the actual tumor position and its adjacency structures
preoperatively. To reconstruct the effect before surgery, the tumor was removed under microscopy. All
patients completed the preoperative reconstruction. The intraoperative verification showed that the tumor
and its adjacency structures were in good agreement with the preoperative 3D model. All patients did not
cause unnecessary injury due to insufficient preoperative exposure caused by improper preoperative
planning. Forty-six cases of meningioma in the central area were completely removed under the microscopy,
32 cases had no limb dysfunction, 8 cases had significant improvement in limb function, and 6 cases had
decreased muscle strength. None of the patients had epileptic seizures. One patient had postoperative
infection, after active anti-infection, he was cured and discharged. There was no death. Conclusions The

3D Slicer reconstruction technology applied to meningioma in the central area can display the tumor and its
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adjacent structures in a intuitive, multi-dimensional and dynamic 3D manner, guide the maximum resection

of the tumor and protect the peritumoral vein and cortex during the operation. Sina software has clinical

and practical value in preoperative positioning of meningioma in the central area, such as accuracy, safety,

non-invasiveness, and convenience, and it is worthy of further research and promotion.
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Table 1. Data of 6 patients with decreased muscle strength after operation
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Figure 1 Preoperative head imaging findings Axial CT showed a mass like slightly high density shadow in left frontal and parietal
junction (arrow indicates, Panel la). Axial (Panel 1b), sagittal (Panel 1c) and coronal (Panel 1d) enhanced T,WI showed the lesions near
the left sinus falx were significantly and evenly enhanced, and the "meningeal tail sign" was seen (arrows indicate). Figure 2
Preoperative 3D -reconstruction and augmented reality findings Tumors and and its surrounding adjacent (Panel 2a). Visify the scalp
and skull to show the location of the tumor (Panel 2b). The relationship between tumor and its adjacent veins and sinuses, the central
sulcus vein (thin arrow indicates) and the central anterior sulcus vein (thick arrow indicates, Panel 2¢). Using Sina software to perform
augmented reality projection, in order to determine the position of the tumor according to the projection, and then design the scalp
incision (Panel 2d).
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Figure 3 Intraoperative findings Cut the dura mater during the operation, avoiding the peritumoral vein (Panel 3a). After tumor

resection, the central sulcus vein (thin arrow indicates) and the central anterior sulcus vein (thick arrow indicates) were well protected
(Panel 3b). Figure 4 Postoperative reexamination and reconstruction findings Postoperative axial CT (24 h after operation) showed no
hemorrhage in the tumor cavity (Panel 4a). Postoperative (48 h after operation) axial (Panel 4b), sagittal (Panel 4¢) and coronal (Panel
4d) enhanced T,WI showed no residual tumor. Postoperative MRV reconstructed the peritumoral veins and venous sinuses, showing that
the peritumoral veins were well protected and the blood flow of superior sagittal sinus was unobstructed (Panel 4e).
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Figure 5 Postoperative pathological findings The tumor cells were round, oval and epithelioid, arranged in nest and vortex shape, the
cytoplasm was lightly stained, the nucleus was round, oval and slightly abnormal, and the mitotic image was rare (Panel 5a).
Some areas were rich in blood vessels, hyperemia, hemangioma like hyperplasia and hyaline

HE

low power magnified The cytoplasm and membrane of tumor cells showed
2 (SSTR2, Panel 5¢). Immunohistochemistry staining (EnVision) high power
Immunohistochemistry staining (EnVision) high power magnified
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