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ABSTRACT
KEYWORDS:
Artificial Intelligence, Digital Long-term Digital transformation has significantly influenced
Dentistry, Radiomics, Three- modern dentistry, leading to the extensive integration of
Dimensional Imaging advanced imaging and data-driven technologies in clinical
practice. The increasing use of digital diagnostic systems has
enabled the generation of large-scale clinical and imaging data,
supporting the emergence of radiomics as a valuable tool in
Received date-23-06-2026 oral healthcare. Radiomics applies quantitative image analysis
Accepted date-28-06-2026 and machine learning techniques to extract detailed textural and
Published date -29-06-2026 structural information from medical images that are beyond
human visual perception. These analyses have shown potential
in tumor characterization, treatment response prediction, and
precision diagnostics. In oral and craniomaxillofacial surgery,
Citation format-Mounika K. three-dimensional virtual surgical planning has become an
Technological advances in dentistry essential component for understanding complex anatomical
and maxillofacial surgery: The structures and pathological conditions. Preoperative imaging
expanding role of artificial data are routinely converted into virtual models, which can be
intelligence and digital diagnostics—A translated into clinical practice through 3D-printed surgical
narrative review. J Dent Innov Med guides or real-time navigation systems. Collectively, these
Sci. 2026;1(2):74-78. technological advancements are enhancing diagnostic accuracy,

treatment planning, and surgical outcomes in contemporary
dental practice.

expected to enhance and revolutionize both clinical
practice and biomedical research [1]. It encompasses
intelligent systems that learn iteratively and mimic
human reasoning abilities to accomplish challenging
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Introduction
Artificial  intelligence  (Al)  represents a
transformative technological development that is



.
i
I(lc:lSpring

JOURNALS

JDIMS

Journal of Dental Innouation an d Medical Sciences

JOURNAL OF DENTAL INNOVATION AND MEDICAL SCIENCES

ideaspringjournals.com

Vol :1 Issue:2 Year:2026

tasks [2]. Artificial intelligence (Al) has
increasingly become an integral part of healthcare,
offering significant benefits such as reducing the
time and costs associated with drug development
and enhancing the accuracy of medical
diagnostics. It has also contributed to major
advances in genomic analysis and the
identification of disease risk factors. As a result,
Al applications now span a wide range of
healthcare domains, including preventive care,
public health, hospital-based medicine, and
surgical practice. The evolution of machine
learning and deep learning technologies has
enabled healthcare systems to move beyond
traditional rule-based approaches toward more
individualized and patient-centred care [3].

Recent advancements in Al have further increased
its capabilities, raising the possibility that certain
tasks traditionally performed by physicians may be
augmented or, in some cases, automated. Despite
these promising developments, several challenges
continue to hinder the widespread adoption of Al
in healthcare. One of the primary concerns is the
limited transparency of many Al algorithms, often
referred to as the “black box™ problem. This lack
of explainability can conflict with the principles of
evidence-based medicine, where clinical decisions
are expected to be transparent, interpretable, and
justifiable [4].

Current applications of Al in Dentistry

and Maxillofacial surgery

Maxillary Sinus Pathologies

Artificial intelligence (Al) is increasingly being
used to detect and evaluate maxillary sinus
pathologies on CT and CBCT images [6]. Deep
learning models, particularly convolutional neural
networks (CNNs), can automatically identify and
segment conditions such as mucosal thickening
and mucous retention cysts. These systems
provide accurate measurements of lesion size and
sinus involvement, assisting clinicians in diagnosis
and surgical planning. Al-based analysis can also
maintain high performance with low-dose CBCT
scans, reducing radiation exposure while
preserving diagnostic accuracy. As a result, Al has
the potential to improve the assessment of
maxillary sinus diseases and support safer, more
predictable dento-maxillofacial procedures [7,8].

Oral cancer and lymph node metastasis

Artificial intelligence (Al) is improving cancer
diagnosis by enabling faster and more accurate
analysis of histopathological images. Al-powered
digital pathology systems can examine high-resolution
whole-slide images, assist in detecting cancerous
changes, and support pathologists in diagnosis. By
integrating clinical, anatomical, and molecular data, Al
contributes to more precise and efficient cancer
detection and treatment planning [9,10].

Recent Al systems can automatically detect and
segment lymph nodes, reducing the need for time-
consuming manual assessment and improving
diagnostic efficiency. In addition, radiomics combined
with machine learning techniques can extract
quantitative features from CT and CBCT images to
predict occult lymph node metastasis and treatment
outcomes [11]. Studies have shown that models
integrating radiomic and clinical data achieve excellent
predictive performance, supporting personalized
treatment planning. These advancements highlight the
potential of Al as a non-invasive tool for improving
diagnosis, prognosis, and clinical decision-making in
patients with OSCC [12,13].

Mandibular Fractures

Artificial intelligence (Al) is increasingly used for the
detection of mandibular fractures on CT images.
Convolutional  neural networks (CNNs) can
automatically analyse and classify different regions of
the mandible, such as the symphysis, body, angle, and
condyle, to identify fracture presence. These models
achieve high diagnostic accuracy and are particularly
useful for detecting subtle or occult fractures,
improving the speed and reliability of trauma
assessment and aiding clinical decision-making in
maxillofacial injuries [14].

Orthognathic surgery and dental implantology

Recent technological progress in virtual and
augmented reality has created new opportunities for
their application in dentistry. These technologies are
predominantly employed in oral and maxillofacial
surgery, with dental implantology and orthognathic
surgery emerging as the most frequently reported areas
of use.

Accurate implant placement is a critical factor in
dental implantology, as it directly influences both
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functional performance and aesthetic outcomes.
Virtual reality technologies have become widely
adopted in implant treatment planning by utilizing
preoperative cone-beam computed tomography
(CBCT) data to assess implant dimensions,
positioning, angulation, and proximity to vital
anatomical structures. Several software platforms
have been developed to support virtual implant
planning and enhance surgical precision [15].
Following  three-dimensional  (3D)  virtual
planning, the treatment plan can be transferred to
the clinical setting through either static surgical
guides or dynamic navigation systems. The static
approach involves the digital design and
computer-aided manufacturing (CAD/CAM) of
surgical guides that assist clinicians during implant
placement.

On the other hand, the dynamic navigation allows
the real time adjustment of the direction of dental
implant during surgery based on the virtual
preoperative planning [16].

Plastic and Reconstructive Surgery

Artificial intelligence  (Al) is increasingly
transforming the field of plastic and reconstructive
surgery by enhancing surgical planning, improving
clinical  decision-making, and  optimizing
postoperative outcomes. Through the analysis of
large datasets containing patient demographics,
imaging studies, and surgical records, Al
algorithms can assist surgeons in preoperative
planning by predicting surgical risks, estimating
procedural complexity, and identifying the most
appropriate reconstructive strategies for individual
patients.

Machine learning models have demonstrated the
ability to predict postoperative complications,
hospital ~ readmission  rates, wound-healing
outcomes, and patient satisfaction with a high
degree of accuracy. These predictive capabilities
support personalized treatment planning and help
surgeons provide more informed counselling to
patients regarding expected outcomes and
potential risks.

The integration of Al with robotic-assisted
surgical systems has further expanded the
possibilities of reconstructive procedures. In
microsurgery, where precision is critical, Al-
assisted robotic platforms can enhance hand
stability, reduce tremor, and improve the accuracy

of vessel anastomosis and tissue manipulation. Such
advancements may contribute to improved surgical
efficiency and better clinical outcomes.

Computer vision and deep learning technologies have
also become valuable tools in aesthetic and
reconstructive surgery. Al-based image analysis can
objectively evaluate facial symmetry, breast volume,
scar appearance, and other aesthetic parameters,
reducing subjectivity in postoperative assessment.
Three-dimensional imaging combined with Al enables
virtual surgical planning, simulation of expected
results, and improved communication between
surgeons and patients.

In reconstructive surgery, Al can analyse medical
images to assess tissue viability, vascular perfusion,
and flap health. Real-time monitoring systems
powered by machine learning algorithms can detect
early signs of complications such as flap ischemia,
venous congestion, or tissue necrosis, often before
these conditions are recognized through routine
clinical examination. Early identification allows timely
intervention and may improve flap survival rates.

Al is also being explored in craniofacial
reconstruction, burn management, wound assessment,
and tissue engineering. Predictive models can assist in
determining optimal treatment approaches, while Al-
driven image analysis supports accurate measurement
of wound dimensions and healing progress.
Furthermore, emerging  applications  involving
bioengineered tissues and regenerative medicine may
benefit from Al-based optimization of scaffold design,
cell growth, and tissue regeneration processes.

Despite these promising developments, challenges
remain regarding data quality, algorithm transparency,
ethical considerations, and the need for extensive
clinical  validation.  Continued  research  and
multidisciplinary collaboration are essential to ensure
the safe and effective integration of Al technologies
into plastic and reconstructive surgical practice [17].

Conclusion

In conclusion, digital dentistry, radiomics, and virtual
surgical planning are revolutionizing oral healthcare
by improving diagnostic capabilities, treatment
precision, and clinical outcomes. Continued
technological advancements are likely to further
strengthen their role in delivering personalized and
evidence-based dental care.
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