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Abstract

Complex tooth extraction procedures, characterized by intricate anatomical structures and high surgical risks, present challenges in
traditional techniques due to limited visual fields and imprecise positioning, with a relatively high incidence of inferior alveolar nerve
injury. This study investigates the application value of digital technologies in such surgeries, detailing their core implementation
framework. Key components include preoperative cone-beam computed tomography (CBCT) 3D imaging with Al-assisted diagnostic
systems, intraoperative dynamic navigation systems integrated with ultrasonic bone scalpel and endoscopic techniques, along
with emerging technologies like surgical robots, 3D printing, and virtual simulation training. Clinical data demonstrate that digital
technology reduces operative time by 21%-36%, maintains nerve injury rates below 0.3%, accelerates postoperative recovery by
40%, and significantly enhances surgical safety, efficiency, and patient comfort. The long-term cost-effectiveness advantages are
evident. While offering precision positioning, minimally invasive techniques, and personalized treatment plans, these innovations
face limitations such as high equipment costs and steep learning curves. Future efforts should focus on integrating Al with robotic
technologies, optimizing cost control, and establishing standardized protocols to advance the precision development of oral surgery.
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