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Abstract

Objective: To review the research progress of microvascular decompression (MVD) in treating trigem-
inal neuralgia, clarifying its efficacy, influencing factors, and optimization directions. Methods: By an-
alyzing clinical research data, we compared the efficacy differences between MVD and other therapies
(medication, radiofrequency thermocoagulation, microballoon compression, Gamma Knife); summa-
rized the impact of patient factors (age, disease duration), surgical techniques (Teflon padding place-
ment, identification of offending vessels), and imaging assessments (MRTA sequences) on prognosis;
and evaluated the application potential of technological innovations (robot-assisted surgery, Al pre-
diction, 3D exoscopes). Results: As a first-line curative treatment, MVD demonstrates an overall effi-
cacy rate > 90% (reaching 97.1% in elderly patients), with a 75% long-term remission rate over 15
years and a recurrence rate of only 4.76%. However, postoperative complication rates are approxi-
mately 20% (cerebrospinal fluid leakage: 3.7%~6.1%; hearing loss: 4.17%~6.77%), and recurrence
occurs in 9% of patients. Efficacy comparisons revealed that MVD significantly outperforms medica-
tion (poor tolerance), radiofrequency thermocoagulation (complication rate 47.62%), and Gamma
Knife (only 37.9% one-month remission rate in elderly patients). Although microballoon compres-
sion has lower costs, it carries a high incidence of facial numbness (45.76%). Imaging and Al technol-
ogies (such as MRTA sequences and neural network prediction models) can precisely guide surgery
and enhance safety. Conclusion: MVD addresses the etiology by relieving neurovascular compression,
offering excellent efficacy and safety. However, surgical strategies still need optimization to reduce
complication and recurrence risks. Future efforts should integrate technologies like robot assistance,
personalized Teflon padding design, and augmented reality navigation to advance precision and
minimally invasive development.
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