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ABSTRACT:

Artificial intelligence, or intelligent systems, especially deep learning, are machines that can simulate human cognitive
processes to carry out learning and problem-solving activities. This area of study focuses on building computational models
that have intelligence and thought processes similar to those of the human brain, as well as algorithms that can learn from
data and generate predictions.
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INTRODUCTION

Artificial Intelligence (Al) term was coined by John
McCarthy in 1956. He defined it as “the science and
engineering of making intelligent machines.” Al is the
branch of computer science which deals with the
study and design of intelligent agents that perceives
its environment and takes actions which maximize its
chances of success. Al may be defined as: “The
ability to hold two different ideas in mind at the same
time and still remain the ability to function”. But Al
must include the learning from past experience,
reasoning for the decision making, inference power
and quick response. Most popular Al analytic tool is
used for image analysis inspired by the biological
nervous system.!

HISTORY

One of the most important visionary and theoretician
was Alan Turing (British mathematician), in 1936
proved that a universal calculator - known as the
Turing machine - is possible. Turing’s central insight
is that such a machine is capable of solving any
problem as long as it can be represented and solved by
an algorithm. Creation of “The Logic Theorist”
designed by Newell and Simon in 1955 can be
considered the first Al program which marks the
development of modern Al. John McCarthy in 1965
coined the term Artificial Intelligence.?

Machine learning (ML)
Machine learning is a branch of computer science that
builds algorithms guided by data.

Deep learning
Specific form of learning based on algorithms of
neural networks. Representation learning
Representation

learning

Is a subtype of ML in which the computer algorithm
learns the features required to classify the provided
data. This does not require a hand labelled data like
ML.2

Avrtificial neural networks (ANNS)

This involves a networks of highly interconnected
computer processors that has the ability to learn from
past examples, analyze non-linear data, handle
imprecise information and generalize enabling
application of the model to independent data thus
making it a very attractive analytical tool in the field
of medicine.*

Clinical decision support system CDSS

A Clinical decision support system (CDSS) is a
system between a broad dynamic (medical)
knowledge database and an inferencing output
mechanism that are a set of algorithms derived from
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evidence-based medical practice executed through
medical logic modules. Currently, the intuitive
interphase with voice controls are designed to assist
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Artificial Mathematical
intelligence algorithm
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the health care professional to work more efficiently
with time saving and cost effective clinical dental
practice.®
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Fig- Artificial neural networks, depicts various approaches to intelligent systems from the mid-1950s to
2010 and the concepts of cognitivism and connectionism

Applications in dentistry

Virtual dental companions can assist in carrying out
various duties in a typical dental setup with less effort
and more accuracy. These responsibilities include
scheduling  visits, handling  insurance  and
documentation, and alerting the dentists to the
comorbidities and bad behaviors, such as alcohol and
tobacco use. In dental crises, teleassistance might be
helpful to the patient in case the practitioner is not
present. Voice command can effectively regulate the
chair placements, water distribution, and light control
without requiring the clinician to manually enter any
information.®

Oral Medicine and Maxillofacial Radiology

With the aid of Al, lesions of the oral cavity can be
diagnosed and treated by screening and classifying
them into suspected changed mucosa undergoing
premalignant and malignant alterations.”
Acrtificial intelligence may be able to predict the
genetic propensity to oral cancer in a large population
with accuracy. Artificial Neural Networks, or ANNS,
can be used as an adjuvant diagnostic tool by dentists
to identify subtypes of temporomandibular disorders,
predict factors that seem to be connected to the
occurrence of recurrent phatherous ulcers, predict the
occurrence  of BRONJ (Bisphosphonate-related
osteoradionecrosis of jaw) in patients receiving
bisphosphonates for the management of osteoporosis,
and identify and accurately diagnose patients with
various facial pain syndromes.8°

Periodontics

Through the early detection of periodontal alterations,
bone loss, changes in bone density, and the detection
of peri-implantitis, deep learning analysis employing
radiographs can aid in the diagnosis and treatment
planning of periodontal disorders. This aids in
implantology's early intervention. Based on their
immune response profile, patients with aggressive
periodontitis and those with chronic periodontitis can
also be successfully classified using artificial neural
networks, or ANNSs,

Oral and Maxillofacial Surgery

Artificial intelligence (Al) software aids with surgical
planning by accurately preserving critical structures
up to the last detail prior to operation, resulting in
increased intraoperative precision. Image-guided
surgery is one advanced clinical application that
allows for more precise surgical resection and reduces
the need for revision treatments.! Avtificial
intelligence is being used extensively in oral and
maxillofacial surgery in tandem with the development
of robotic surgery, which simulates human
intelligence and body mobility.*?

Orthodontics

In orthodontics, the diagnosis is the key component of
treatment. By analyzing radiographs and photos,
artificial intelligence (Al) assists with diagnosis,
treatment planning, and treatment progress tracking.
Dental impressions are now made digitally thanks to
intraoral ~ scanners and cameras, and the
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aforementioned data is fed into the system.!® Artificial
intelligence (Al) software and set algorithms are used
to predict tooth movements and treatment outcomes,
as well as orthodontic treatment plans that include
anchorage patterns and the decision to extract or not
extract teeth. They also identify the factors that
influence decision-making prior to orthodontic
treatment and assess whether patients with
malocclusion need to have their teeth extracted.
Modern technology combined with customized
aligner-based  orthodontics can increase case
acceptance.'

Oral oncology

Early diagnosis of cervical lymph node metastases
and head and neck malignancies has been made
possible by intelligent systems, which may influence
the prognosis and choice of treatment for patients with
these diseases.’® The two imaging modalities that are
most frequently utilized to detect cervical lymph node
metastases and sentinel lymph nodes are CT and MRI.
Convolutional neural networks have been shown to
improve the accuracy of CT-based lymph node
metastasis diagnosis (Ariji et al., 2017). Convolutional
neural networks performed as well as professional
radiologists, with an accuracy of 78.2%, sensitivity of
75.4%, and specificity of 81.0% in picture
classification.'®

Prosthodontics

When Al is used in conjunction with design tools, a
dentist can create the most beautiful prosthesis
possible while taking into account a variety of
variables, including patient preferences, ethnicity,
anthropological calculations, and facial
measurements.” Al is crucial in determining the
cortical thickness and kind of bone to create accurate
surgical guidance for implant placement. By
producing 2D and 3D models and eliminating human
error, CADCAM technology replaces the tedious and
time-consuming traditional casting process. One
possible application of virtual reality simulation
(VRS) technology is to model the facial profiles after
therapy. This helps the dentist create the aesthetics
effectively and serves as a tool for patient
motivation.®

Forensic applications

Determining the victim's age and sex from skeletal
remains is a crucial part of forensic examinations to
identify victims at crime scenes. Given that teeth are
incredibly resistant to decay and continue to function
normally even after soft tissue and skeletal systems
have broken down, forensic literature has
demonstrated the value of using teeth to determine an
individual's identification. Bewes et al'® discovered
that 900 anthropological skull reconstructions from
CT scans had a 95% accuracy rate in sex
differentiation using neural networks. While very few
studies have looked into the use of neural networks

for age assessment, intelligent systems may also
increase the accuracy of age estimation techniques.

Advantages and limitations

By enabling automated segmentation, identifying
patients at risk of cancer, detecting minute
abnormalities within an image that may go undetected
by the human eye, providing information on the
functional performance of tissues and organs and the
extent of disease, and facilitating early cancer
screening, intelligent systems have lessened the
workload of radiologists. The question remains
whether radiologists will eventually be replaced by
this technology, even with the benefits mentioned
above.?® While they have lessened radiologists'
workloads, intelligent technologies cannot fully
replace human intelligence. These systems necessitate
an enormous knowledge base, and they may interpret
images incorrectly when used in different situations,
leading to false-positive or false-negative outcomes.
Additionally, radiologists ought to receive training in
biometrics, data science, computational techniques,
and genomics to improve their use of this
technology.?

CONCLUSION

In dentistry, intelligent systems are essential for
providing prompt diagnostic and treatment
recommendations for intricate issues. Artificial
intelligence has countless clinical uses, and the field is
still in its early stages with active research being
conducted. The fields of maxillofacial radiology and
general dentistry both have bright futures ahead of
them.

REFERENCES

1. Gevarter WB. An overview of artificial intelligence
and robotics. National Aeronautics and Space
Administration, Scientific and Technical Information
Branch; 1983 Jun.

2. Patterson DW. Introduction to artificial intelligence
and expert systems. Prentice-hall of India; 1990.

3. Chartrand G., et al. “Deep learning: a primer for
radiologists”. Radiographics 37 (2017): 2113-2131.

4. Yaji A Prasad S, Pai A. Artificial intelligence in
dento-maxillofacial radiology. Acta Scientific Dental
Sciences. 2019;3:116-21.

5. Tang A., et al. “Canadian Association of Radiologists
white paper on artificial intelligence in radiology”.
Canadian Association of Radiologists Journal (2018).

6. Bossuyt PM., et al. “Comparative accuracy: assessing
new tests against existing diagnostic pathways”. BMJ
2006;1089- 1092.

7. Rosmai Mohd Dom., et al. “The use of artificial
intelligence to identify people at risk of oral cancer:
empirical evidence in Malaysian University”.
International Journal of Scientific Research in
Education (2010): 10-20.

8. Bas Burcu., et al. Use of artificial neural network in
differentiation of subgroups of temporomandibular
internal derangements: A preliminary study”. Journal
of oral and Maxillofacial Surgery (2012): 51-59.

75

Journal of Advanced Medical and Dental Sciences Research [Vol. 12| Issue 8| August 2024



Kaur S

10.

11.

12.

13.

14.

15.

Krishna Ayinampudi Bhargavi.,, et al. “Role of
artificial intelligence in diagnostic oral pathology- A
modern approach”. Journal of Oral and Maxillofacial
Pathology: JOMFP (2020): 152.

. Furman Elena., et al. “Virtual reality distraction for
pain control during periodontal scaling and root
planing procedures”. The Journal of the American
Dental Association 140.12 (2009): 1508-1516.
Widmann G. “Image-guided surgery and medical
robotics in the cranial area”. Biomedical Imaging and
Intervention Journal 3.1 (2007).

Ruppin Jorg., et al. “Evaluation of the accuracy of
three different computer-aided surgery systems in
dental implantology: optical ~ tracking  vs.
stereolithographic  splint systems”. Clinical Oral
Implants Research 19.7 (2008): 709-716.

Xie Xiaoqiu., et al. “Artificial neural network modeling
for deciding if extractions are necessary prior to
orthodontic treatment”. The Angle Orthodontist 80.2
(2010): 262-266.

Birnbaum Nathan S and Heidi B Aaronson. “Dental
impressions using 3D digital scanners: virtual becomes
reality”. Compendium of Continuing Education in
Dentistry 29.8 (2008): 494-496.

Kim DW, Lee S, Kwon S, Nam W, Cha IH, Kim HJ.
Deep learning-based survival prediction of oral cancer
patients. Sci Rep. 2019;9:6994.

16.

17.

18.

19.

20.

21.

Ariji Y, Fukuda M, Kise Y, Nozawa M, Yanashita Y,
Fujita H, et al. Contrast-enhanced computed
tomography image assessment of cervical lymph node
metastasis in patients with oral cancer by using a deep
learning system of artificial intelligence. Oral Surg
Oral Med Oral Pathol Oral Radiol. 2019;127:458—463.
Vera Vicente, et al. Applying soft computing
techniques to optimise a dental milling process.
Neurocomputing 109 (2013): 94-104.

Vecsei Balint., et al. Comparison of the accuracy of
direct and indirect three-dimensional digitizing
processes for CAD/CAM systems—man In vitro study”.
Journal of Prosthodontic Research 61.2 (2017): 177-
184,

Bewes J, Low A, Morphett A, Pate FD, Henneberg M.
Artificial intelligence for sex determination of skeletal
remains: application of a deep learning artificial neural
network to human skulls.J Forensic Leg
Med. 2019;62:40-43.

Wong SH, Al-Hasani H, Alam Z, Alam A. Artificial
intelligence in radiology: how will be affected? Eur
Radiol. 2019;29:141-143.

Hosny A, Parmar C, Quackenbush J, Schwartz LH,
Aerts HJ. Artificial intelligence in radiology. Nat Rev
Cancer. 2018;18:500-510.

76

Journal of Advanced Medical and Dental Sciences Research [Vol. 12| Issue 8| August 2024



	Review Article

