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Abstract  

Artificial intelligence (AI) is rapidly transforming the landscape of oral surgery, 

offering unprecedented advancements in diagnostic accuracy, treatment planning, 

and surgical precision. This review explored the current applications of AI in oral 

surgery, including image analysis, surgical planning, robotic-assisted surgery, and 

personalized medicine. We discuss the potential benefits of AI in improving 

patient outcomes, reducing complications, and enhancing the overall efficiency 

of oral surgical practice. 

Key words : Artificial intelligence, Dentistry, Implantology, Machine learning, 

Oral medicine. 
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Introduction  

Oral surgery includes a wide spectrum of techniques ranging from simple 

extractions to complex reconstructive surgeries (1). Traditionally, clinical 

decision-making in oral surgery has relied heavily on clinician expertise and 

manual skills. However, the integration of Artificial Intelligence (AI) 

technologies is poised to revolutionize this field, offering significant advantages 

in several key areas (1, 2). 

 APPLICATIONS OF AI IN ORAL SURGERY 

Image Analysis and Diagnosis. 

AI algorithms, particularly deep learning models, can analyze medical images 

(radiographs, CT scans, MRI) with exceptional accuracy. They have the ability to 

identify subtle patterns and anomalies that may be missed by human observers, 

improving the early detection of oral cancer, lesions on oral mucosa and other 

bone pathologies (3, 4). Moreover, AI-powered software can analyze patient data, 

including medical history, imaging studies, and genetic information, to generate 

personalized treatment plans. This can optimize surgical approaches, minimize 

risks, and improve the overall predictability of treatment outcomes (4). 

Surgical Planning and Simulation. 

Virtual Surgical Planning: AI algorithms can be used to create 3D virtual models 

of patient anatomy, allowing surgeons to simulate surgical procedures before 

operating. This can help identify potential challenges, optimize surgical 

approaches, and reduce the risk of complications (5). During surgery, AI-powered 

robotic systems can enhance surgical precision and minimize invasiveness. These 

systems can provide surgeons with real-time feedback, improve dexterity and 

control, and reduce surgical time (6, 7). 
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Personalized Medicine. 

AI algorithms can analyze patient data to predict the risk of complications, such 

as infection or nerve damage. This information can be used to adjust treatment 

plans and implement preventive measures (8). On the genetic level, AI can 

analyze genetic data to identify patients who may benefit from specific treatments 

or who may be at increased risk of certain complications (9). 

Education and Training. 

AI-powered simulators can provide realistic training environments for oral 

surgery residents and fellows. These simulators can offer personalized feedback 

and guidance, helping trainees develop essential surgical skills (10). In addition, 

AI can be used to develop innovative educational tools and resources for 

practicing oral surgeons. This can help keep surgeons up-to-date on the latest 

advancements in the field. 

  APPLICATIONS OF AI IN ORAL IMPLANTOLOGY 

Enhanced Treatment Planning. 

AI algorithms can analyze 2D and 3D images (panoramas, CBCT scans) to: 

Accurately assess bone density and volume: This helps determine suitable implant 

sites and predict potential complications like implant failure due to insufficient 

bone support.    

Identify critical anatomical structures: AI can precisely locate nerves, blood 

vessels, and sinuses, minimizing the risk of damage during implant placement 

(11).    
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Simulate implant placement: AI-powered software allows for virtual implant 

placement, enabling surgeons to plan optimal implant positions, angles, and 

depths before the actual procedure.    

Improved Surgical Precision. 

 AI-guided robotic systems can enhance surgical precision and minimize 

invasiveness (12).In fact, these robotic systems can perform implant placement 

with greater accuracy and control than manual techniques, reducing the risk of 

human error (13). Thus, by facilitating minimally invasive surgical approaches, 

AI robotics lead to faster recovery times and reduce patient discomfort.    

Personalized Treatment Approaches. 

AI algorithms can analyze patient data (medical history, imaging, lifestyle factors) 

to predict the risk of complications like peri-implantitis (inflammation around the 

implant). This allows for personalized treatment plans and proactive measures to 

prevent complications (14).  Afetr analyzing patient data, AI can help select 

the most suitable implant type and size for each patient based on their individual 

needs and anatomical characteristics (11).    

Streamlined Workflow and Efficiency. 

AI can automate routine tasks, such as data entry and image analysis, freeing up 

clinicians' time for more complex procedures and patient interaction. Moreover, 

AI-powered platforms can facilitate better communication between surgeons, 

patients, and other members of the care team, improving coordination and 

efficiency (7, 10). 
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Enhanced Patient Education and Engagement. 

As an interactive tool, AI-powered systems can be used to educate patients about 

the implant procedure, answer their questions, and manage their expectations. In 

addition, AI can help patients understand their individual treatment plans and the 

potential risks and benefits of different options (11). 

  LIMITATIONS AND CHALLENGES 

The integration of AI in oral surgery presents numerous opportunities to improve 

patient care. However, several challenges remain, including data privacy and 

security, ethical considerations, and the need for robust validation and regulatory 

oversight. 

Data Privacy and Security. 

Sensitive Patient Information: Oral surgery often involves handling highly 

sensitive patient data, including medical images, genetic information, and 

personal health records (14). 

Data Breaches: The risk of data breaches is significant, with potential 

consequences such as identity theft, financial loss, and reputational damage for 

both patients and healthcare providers. 

That is why it is crucial to develop data Security Measures by enhancing Robust 

cybersecurity, including encryption, access controls, and regular security audits 

(7). 

Ethical Considerations. 

Algorithmic Bias: AI algorithms can perpetuate existing biases in healthcare, 

leading to disparities in treatment outcomes for certain patient populations. 
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Explainability and Transparency: As mentioned earlier, the "black box" nature of 

many AI algorithms raises concerns about transparency and accountability. 

Autonomy and Decision-Making: Concerns exist about the potential for over-

reliance on AI, which could diminish the role of human judgment and clinical 

expertise in decision-making (14). 

Robust Validation and Regulatory Oversight. 

Clinical Trials and Validation: Rigorous clinical trials are necessary to validate 

the safety and efficacy of AI-powered technologies in oral surgery. 

Regulatory Frameworks: Clear regulatory frameworks are needed to ensure the 

safe and ethical development and deployment of AI in healthcare (14). 

Continuous Monitoring and Evaluation: Ongoing monitoring and evaluation of 

AI systems are crucial to identify and address potential issues and ensure their 

continued safety and effectiveness (15). 

Workforce Implications. 

Skill Development: The integration of AI requires the development of new skills 

and expertise among oral surgeons, including data science, AI literacy, and the 

ability to interpret and utilize AI-generated information (7). 

Job Displacement: Concerns exist about the potential for job displacement due to 

automation. However, it is more likely that AI will augment the roles of oral 

surgeons, rather than replace them (15). 

Conclusion  

AI is poised to transform oral surgery in the coming years. By leveraging the 

power of AI, oral surgeons can enhance diagnostic accuracy, improve treatment 
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planning, and achieve better patient outcomes. Continued research and 

development in this area are crucial to fully realize the potential of AI in 

revolutionizing the practice of oral surgery. 
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