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Abstract 

Artificial Intelligence and virtual reality are becoming a part of everyday life and are enhancing our 

quality of life extensively. It is only natural that the same shall be used in surgery also. The existing 

body of literature on artificial intelligence (AI) and its integration into various surgical specialties has 

been extensively reviewed and discussed in this article. These insights, though derived from broader 

surgical domains, can be effectively translated and adapted to the field of oral and maxillofacial surgery 

with minimal modifications. The versatility and scalability of AI-based technologies allow their 

seamless application in diagnostic, operative, and postoperative settings within this specialty. 

Furthermore, the article elaborates on both the advantages and limitations of incorporating AI into 

clinical practice. The benefits include enhanced diagnostic accuracy, improved surgical planning, and 

increased efficiency, while potential drawbacks such as ethical concerns, data privacy, and the need 

for clinician training are also acknowledged. In addition, this article delves into the emerging and 

future potential applications of AI, especially in intraoperative navigation, real-time surgical 

assistance, outcome prediction, and postoperative monitoring, thereby highlighting its transformative 

impact on the landscape of maxillofacial surgery. 
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INTRODUCTION 

Artificial Intelligence has established itself to be a reliable tool for a variety of skills with utmost 

precision and speed. Medical data analysis supported by artificial intelligence is gaining name and fame 
as the precision of studying and correlating data shown by artificial intelligence is undeniable. The 

accuracy of prediction of progress of a disease or the distribution of drug dosage and post-operative 
process of recovery by artificial intelligence had made it a favorite among anesthetists and pain/ 

intensive care physicians. A few instances of the potential surgical outcome analysis during intra-
operative period have also happened which can be quoted as the proof of authenticity of the operational 

status of artificial intelligence in the field of surgery. The use of artificial intelligence in intra- and peri-
operative care of oral and maxillofacial surgery patients has not yet been published. Available literature 

is still using the tools AI available for pre-operative 
surgical planning. This article is analyze how intra-

and peri-operative care is enhanced in other 

surgical departments and how the same can be used 
in oral and maxillofacial surgery for better clinical 

outcomes [1–5]. 
 

ARTIFICIAL INTELLIGENCE 

Artificial intelligence, or AI, is all about 
machines, especially computers mimicking human 
intelligence. That includes things, like learning 
from experience, making decisions, solving 
problems, understanding language, and even 
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recognizing what they see. In healthcare, AI takes many forms, from machine learning (ML) and natural 
language processing (NLP) to robotic surgery and computer vision. These tools help AI systems process 
complex information, predict outcomes, support doctors in making decisions, and sometimes even 
perform surgeries themselves. 

 
AI’s role in healthcare is growing fast, and it is making a noticeable impact in the field of oral and 

maxillofacial surgery. By integrating AI into both the intra-operative and peri-operative phases of care, 
surgeons can offer more accurate, efficient, and personalized treatment. This is especially valuable for 
complex procedures like tumor removals, jaw reconstructions, cleft palate repairs, and treating facial 
injuries. 

 
THE ROLE OF AI IN INTRA-OPERATIVE MANAGEMENT 

Intra-operative management covers the surgical phase when a patient is under anesthesia. During this 
critical time, AI is enhancing surgical precision and safety. 
 
Surgical Planning and Simulation 

AI can analyze medical images (like CT scans and MRIs) to generate 3D models of a patient’s 
anatomy. These models help surgeons simulate procedures and plan the best approach. Tools, like CAD 
and CAM, assist in designing custom surgical guides and prosthetics, improving accuracy in bone 
cutting and reconstruction. 

 
AI also offers real-time feedback during surgery, suggesting optimal paths and flagging potential 

risks especially useful in complex procedures like tumor removal and facial reconstruction. 
 

AI IN INTRA-OPERATIVE MANAGEMENT 

Intra-Operative Imaging and Navigation 
AI enhances imaging during surgery by interpreting data in real-time. It helps identify and track 

anatomical structures, aiding navigation in delicate areas like the mandible and maxilla. AI-powered 
systems generate dynamic 3D models and can project them using AR. They also track instruments 
precisely, reducing errors and improving outcomes. 
 

Robotic-Assisted Surgery 
AI-driven robotic systems, like the da Vinci, offer enhanced precision, dexterity, and control, 

especially in minimally invasive procedures. These robots can perform delicate tasks, shorten recovery 
times, and monitor the surgical environment for risks like bleeding or vital sign changes. 
 
AI in Anesthesia Management 

AI helps monitor and adjust anesthesia levels by analyzing real-time vitals. It ensures optimal 
sedation and reduces risks like overdose. AI also predicts complications based on patient history, 
assisting with safer anesthesia plans. 
 
AI IN PERIOPERATIVE MANAGEMENT 
Preoperative Risk Assessment 

AI analyzes patient data to predict surgical risks and guide personalized care plans. It helps stratify 
patients and optimize their condition with pre-surgery interventions like diet or physiotherapy. 

 
Personalized Post-Operative Care 

AI monitors recovery in real time, flagging complications like infection or distress early. It also helps 
tailor pain management and predicts recovery timelines, improving comfort and setting realistic 
expectations. 

 

Decision Support Systems (DSS) 

AI-driven DSS analyze patient records to forecast complications, such as infections or delayed 

healing. They support evidence-based decisions, improving outcomes and reducing readmissions. 
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Telemedicine and AI 

AI-powered platforms analyze patient-uploaded images and report post-surgery, offering real-time 
feedback. Surgeons can monitor recovery remotely, reducing in-person visits while ensuring timely 

care. 
 

Current Applications and Potential Applications of the Same in Oral and Maxillofacial Surgery 

Surgical planning and its potential outcome have been very successfully analyzed with the help of 

AI and the same has been used for both surgical planning by the surgeons and as a tool for patient 
educational purposes [1, 2]. The Galileo AI-assisted tool shows promise in speeding up pre-

implantation kidney biopsy interpretation, as well as in reducing inter-observer variability [3]. This may 
represent a starting point for further improvements based on hard end points, such as graft survival 

which can also be applied to maxillofacial reconstructive surgeries. This significant precise analysis of 

the recipient site will be very useful especially in secondary defect corrections and reconstructions at 
complex tissue beds like post-burn injury. Pre-operative anesthetic evaluation with the assistance of 

artificial intelligence has been proven effective in predicting difficult airways based on pre-existing 
imaging (such as head and neck CT or MRI) could guide clinical decision making and improve patient 

safety especially in patients with head and neck pathology [4]. Mobile apps that analyze pre-operative 
work up test results are available, too, however, tools that effectively predict the amount of Postpartum 

Hemorrhage during a cesarean section by Machine Learning [5]. provides early warning for surgeons, 
thus reducing intra- and post-operative complications are more needed than those that analyze routine 

lab results. These tools can be efficiently used in hemangioma resections which are close to vital 
structures and in patients with bleeding disorders.AI demonstrates expert-quality and clinically 

acceptable single-implant planning, proving to be more time-efficient and consistent than the Human 
Intelligence based approach [6]. This eliminates the need for a multi-disciplinary complex planning 

procedure. As AI is used in orthopedics, in diagnostics as in fracture and tumor detection, predictive 
algorithms to predict the mortality risk and duration of hospital stay or complications, such as implant 

loosening and in real-time assessment of post-operative rehabilitation [7]. similar implementation can 
also be made with regards to open reductions in the oral and maxillofacial region. Orthognathic Surgical 

result predictions with the help of AI have already been reviewed and the results are promising [8]. In 
complex skull base surgeries real-time AI-based navigation offers adaptive guidance, enhancing 

surgical accuracy and safety [9]. Post-operative care benefits from AI’s monitoring capabilities and 

personalized rehabilitation protocols have been documented and are positively promising. Pre-operative 
implant placement planning using AI has the potential to do clinically acceptable planning in a 

significantly more time-efficient and consistent manner than the human expert team [10]. 
 

Thus far literature available on AI and VR in the field of surgery are extensive, systemic reviews and 
they all provide similar positive results regarding the successful application of these machines as an 

adjuvant. The studies that report a new application developed for applying AI in surgeries are also 
showing positive results from the same. Since maxillofacial surgery is an extensive field which 

encompasses minor surgical procedures, like suturing a small laceration to elaborate resection of facial 
tissues, we can easily apply these studies done in similar conditions in other parts of the body rather 

than having to wait till the study is done in the maxillofacial region. Also, since most of our cases 
require multi-specialty approach, using an efficient tool, like AI, to keep track of all the decisions and 

to guide and apply the same during the surgery in instances where precision is necessary is quite 
advantageous. 

 
These applications have already undergone certain modifications and hence seem worthy of being 

used in the maxillofacial set up without any potential shortcomings. Intra-operative guidance systems 

that are now available shall greatly enhance the surgical experience especially when we are operating 
at certain blind spots during tumor resection and such similar conditions where we shall greatly profit 

with an extra pair of eyes which may see the most recent tumor margin or a potential vital structure 
damage that a normal human eye might miss. Post-operative management and the swift, time efficient 

analysis and execution of timed drug delivery may come in handy when we need another bag of blood 
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to transfuse and the machine notifies the blood bank faster by analyzing the present patient vital signs 

and biological test values, eliminating the time needed for a technician to notice, call, notify and arrange 
for the same. 

 
CONCLUSIONS 

AI has gained a large fan base and has made for itself a safe spot in the field of surgery. As far as 
record keeping and data analysis goes, there is no need to question the advantages of incorporating AI 
in these. To a certain extent, basic surgical training and pre-surgical planning can be done with AI 
without any detrimental effects. I say certain extent only, since we need more data on the ability of AI 
to study and adapt to any anatomic variations and physiological/pathologic variations that may present 
themselves while a patient is undergoing treatment. I shall be very happy to retract this statement when 
there are more statistically proven studies available on the accuracy and adaptability of AI in these 
instances and their supremacy over human intelligence in the same. As of now there is a wide scope of 
areas where we can apply AI during the planning of, conduction of and following any surgery. This can 
effectively replace the need for time consuming surgical plannings between multi-disciplinary 
colleagues and almost eliminate the need to keep a specialist in the theatre, like an orthodontist, for 
instance for consultation purposes during an orthognathic surgery as all these potential intra-operative 
scenarios can be visualized during the pre-surgical planning stage itself eliminating the surprise element 
that might pose itself during the surgery. Post-operative drug monitoring using AI has proven effective 
and again proven effective. Post-operative rehabilitation support and lifestyle enhancement support 
which might be necessary in cases with extensive facial reconstruction may also be enhanced much 
with the use of AI in the future. However, as with any new development and especially since we are 
working with human beings, we need to be cautious and think twice before blindly using any AI tool. 
Not forgetting the ethical considerations and implications of usage or rather misuse of all the data that 
the machine is fed in the process.  
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