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[Abstract] Digital and intelligent digital technologies can help optimize the clinical workflow of edentulous jaw im-
plant restoration, significantly improving precision, predictability, and efficiency throughout all stages of treatment. In

the preoperative phase, by acquiring the patient’s digital

information model and integrating data with the assis-
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tance of an artificial intelligence-driven planning system,
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functional and aesthetic matching. During the surgical procedure, the adoption of static implant guides, dynamic naviga-
tion systems, or implant robotic systems can effectively enhance surgical precision and minimize patient trauma to the
greatest extent. In the immediate and final restoration phases, digital impression technology based on intraoral and extra-
oral scanning systems enables accurate acquisition of information regarding implants, as well as hard and soft tissues re-
lated to edentulous jaw implantation. Among these technologies, the application of Al-assisted algorithms and modified
intraoral scan bodies can further improve patient comfort and chairside work efficiency. When encountering metal resto-
ration artifact interference, the use of artifact correction algorithms or methods to increase identifiable marker points can
both enhance the fitting precision of virtual data, reduce the impact of metal artifacts on data matching, and provide more
reliable data support for digital preoperative planning. For complex edentulous cases, such as pterygoid implant place-
ment, implant robotic systems based on digital three-dimensional modeling enable high-precision implantation with intra-
operative dynamic calibration, thereby improving prosthetic predictability. Although challenges remain in data interopera-
bility and standardization of clinical protocols, the integration of unified data standards, comprehensive intelligent plat-
forms, and standardized workflows may facilitate the standardized and intelligent application of digital technologies in
edentulous implant rehabilitation. It is foreseeable that in the future, digital and intelligent digital technologies will con-

tinue to drive the development of the edentulous jaw implant restoration field, providing patients with more high-quality,

efficient, and safe implant restoration solutions.
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Tab 1 Features of digitalization and intelligent digitalization in implant surgery
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