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Application of three—dimensional reconstruction of MRI images using 3D Slicer software in microvascular decompression for
patients with primary trigeminal neuralgia

SHI Zhong—jie, FAN Chao—fan, GAO Xin, LIU Xi-yao, XIAO De—yong, TAN Guo—wei, WANG Zhan— xiang. Department of
Neurosurgery, The First Affiliated Hospital of Xiamen University, Xiamen 361000, China

[Abstract] Objective To explore the application value of three— dimensional reconstruction of MRI images using 3D Slicer
software in microvascular decompression (MVD) for the patients with primary trigeminal neuralgia (PTN). Methods The clinical data of
58 patients with PTN who underwent MVD from January 2019 to October 2020 were retrospectively analyzed. Before the operation, 3.0 T
magnetic resonance 3D-TOF-MRA and 3D-FIESTA scans were performed on all the patients, and 3D slicer software was used for
three—dimensional reconstruction to evaluate the relationship between the trifacial nerves and their offending vessels and to formulate
the surgical plans. Intraoperative findings were served as the gold standard for judging the relationship between the trifacial nerves and
their offending vessels. Results The accuracy rates of 3D-TOF-MRA and 3D-FIESTA in judging the offending vessels were 77.59% (45/
58) and 81.03% (47/58), respectively. The Kappa values of 3D-TOF-MRA and 3D-FIESTA consistent with those found during the
operation were 0.753 and 0.762, respectively. The accuracy of the three—dimensional reconstructed images to determine the offending
vessels was 93.10% (54/58), and the Kappa value was 0.882. The accuracy rate of the three—dimensional reconstruction image to judge
the offending vessel was significantly higher than those of 3D-TOF-MRA and 3D-FIESTA (P<0.05). ROC curve analysis showed that
the area under the curve for preoperative three—dimensional reconstruction images to assess the degree of nerve compression was 0.94
(P<0.05). After the operation, pain relief was achieved in 47 patients (81%, 47/58) and no significant improvement in 11. Follow—up (3~
6 months) showed that 2 of 11 patients with no improvement had improvement within 1 month after the discharge, 9 of 11 patients had no
improvement or aggravation; the other 47 patients had no recurrence. Conclusions Three—dimensional reconstruction of MRI images
using 3D Slicer software can fully differentiate the relationship between the trifacial nerves and their offending vessels, which is of great
value in the preoperative planning of MVD for PTN patients.
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