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Abstract

Artificial intelligence (Al is a technology which is quickly advancing and has captivated the minds of researchers across the globe.

The adoption of artificial intelligence (Al) in healthcare is developing while profoundly changing the face of healthcare delivery. Al

is being employed in a horde of settings including hospitals, clinical laboratories and research facilities. From data processing and

finding relevant information to using neural networks for diagnosis and to the introduction of augmented reality and virtual reality

in dental education, its inception has witnessed some of the exceptional achievements in dentistry. The key applications involve di-

agnosis and treatment recommendations, patient engagement and adherence, and administrative activities. Thus, this circumstance

demands every dentist to get acquainted with this technology as the future of dentistry is adjoining the execution of its applications.

The need for proper documentation of the patient’s information, quick and dependable treatment protocols through robotics in the

field of surgery has encouraged the utilization of these software technologies in assisting the dentist to diagnose and treat the pa-

tients productively. However, this technological advancement is still in the phases of outset and this article is an endeavor to highlight

the role of artificial intelligence in dentistry.
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Abbreviations

Al: Artificial Intelligence; ANNs: Artificial Neural Networks; CBCT:
Cone Beam Computed Tomography; CDSS: Clinical Decision-Sup-
port Systems; CT: Computed Tomography; ML: Machine Learn-
ing; MRI: Magnetic Resonance Imaging; BRON]J: Bisphosphonate-
Related Osteoradionecrosis of Jaw; TM]: Temporomandibular
Joint; U.K: United Kingdom; MeMoSA: Mobile Mouth Screening
Anywhere; 2D: Two Dimensional; 3D: Two Dimensional; 4D: Four
Dimensional; CADCAM: Computer Aided Design-Computer Aided
Manufacturing; CNN: Convolutional Neural Networks; VRS: Virtual

Reality Simulation; AF: Apical Foramen; COVID-19: Corona Virus
Disease-2019; DMFT Index: The Decayed, Missing and Filled Teeth
Index

Introduction

One of the most intriguing structures to researches and technol-
ogists for as long as the history dates back is human brain. Newer
technologies have developed over centuries based on principles
that try to mimic the functioning of it, however even today the ma-

chine that can think and act like a human is still a dream.
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Today, we know a similar function as “artificial intelligence”
(AI). Artificial intelligence (Al) is defined as ‘a field of science and
engineering concerned with the computational comprehension of
what’s commonly called intelligent behavior, and with the creation

of artifacts that show such behavior’ [1].

It's basically a zone of computer science that emphasizes the
production of intelligent machines that work and respond like
humans. The human brain is a matchless structure composed of
networks of interlinked neurons which transmit signals all through
the body. This unexampled nature of human brain has consistently

made researchers and scientists curious from time immemorial.

Artificial neural networks are inspired by the biological neural
system and its ability to learn through example. Mathematical mod-
els based on artificial intelligence now serve in support of certain
diagnoses. Technology has likewise changed the field of medicine

and dentistry in the last decade.

Heaps of information can be assembled and computed to cre-
ate an Al for aiding quick diagnosis and treatment planning. The
machines do have a marginally upper edge over humans in terms
of number of working hours they can place in without fatigue.
Whereas human intellect and mind needs break before they per-

form competitive tasks

In the field of dentistry, Al is slowly nudging its head in radiol-
ogy, orthodontic treatments, restorative and prosthetic dentistry,
endodontics, implantology and the recent addition being voice

command dental chair without any physical input from doctor in

the least [2].
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 [3]. Tur-
ing’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 al-
gorithm. 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 [4].

Concept of Al

There are two sub concepts that divide the whole scope of mean-

ings currently included by the term “Al” they are strong and weak
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Al Strong Al was to operate in same way as human intelligence
through non-natural and artificial hardware and software recon-
struction. Weak Al attempts to implement a system that develops
the problem-solving ability by itself through learning using some of

the sense and thinking mechanisms of people [5].

To understand the concepts in Al one should be familiar about

various terms [6,7].

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 com-
puter algorithm learns the features required to classify the provid-
ed data. This does not require a hand labelled data like ML.

Artificial 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 en-
abling 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 inferenc-
ing output mechanism that are a set of algorithms derived from
evidence-based medical practice executed through medical logic
modules. Currently, the intuitive interphase with voice controls are
designed to assist the health care professional to work more ef-

ficiently with time saving and cost effective clinical dental practice.

Augmented reality
Defined as “a technology that superimposes a computer-gener-
ated image on a user’s perspective of the real world, accordingly

giving a composite view”.

Virtual reality
A computer-generated reenactment of a three-dimensional im-
age or environment that can be communicated with, in an appar-

ently real or physical path by an individual utilizing unique elec-
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tronic equipment.

Applications in dentistry

Different tasks in routine dental set up can be performed with
less labour and greater precision with the help of virtual dental
companions. These tasks include coordinating appointments, ex-
ecuting insurance and paperwork’s [7] and alarming the dentists
about subject’s comorbidities as well as habits like smoking and
alcoholism. Teleassistance would benefit the patient in dental
emergencies when the practitioner is unavailable [8]. The chair
positions, water dispensing and light control can be efficiently han-
dled with voice command that do not need any manual input from

clinician [2].

E-learning in dentistry

Clinical dentistry is a major part of dentistry for learning the
skills and to enhance patient care. Traditionally, pre-clinical op-
erative training for dental students is combination of theoretical
teaching and practical learning. augmented and virtual reality has
been incorporated into tutoring intelligent education system and
training in dentistry [8]. These technologies enable simulation of
the practical procedures in three dimensions and allows access to
clinical and surgical techniques. The practice sessions can be done
several times till the students get trained over the subject prior to
actual handling of real clinical cases reducing the risk of iatrogenic

error.

Oral medicine and maxillofacial radiology

The diagnoses and treatment of lesions of oral cavity can be
screened and classified into suspicious altered mucosa undergo-
ing premalignant and malignant changes with the help of Al [9,10].
Genetic predisposition of oral cancer for a large population might
be accurately predicted using Al [10]. ANNs (Artificial Neural Net-
works) may act as an adjuvant diagnostic tool for dentist in the
diagnoses subtypes of temporomandibular disorders [11], predict
the factors appearing to be related to the occurrence of recurrent
aphthous ulcers [13], used to predict the occurrence of BRON]J
(Bisphosphonate- related osteoradionecrosis of jaw) associated
with dental extraction in patients taking bisphosphonates for the
management of osteoporosis [34], to recognize and correctly di-
agnose patients with different facial pain syndromes [35,36], to
classify morphological variations of the mandibular condyle that
define the exact location of the morphological changes on the con-

dylar surface. It will improve the comprehension of clinicians re-
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garding the shape changes that occur in patients with TM] osteo-
arthritis [33].

Images of the oral cavity for remote interpretation by special-
ists can be captured using Mobile Mouth Screening Anywhere (Me-
MoSA) app [12].

Image recognition using Al systems has shifted from sci-
ence tale into reality within the radiology practice in the last 20
years. Al gives added advantage in head and neck imaging due
to its distinctive ability to learn and may be assimilated with
other imaging modalities like CBCT, MRI to work out minute
deviations from normality that would have gone unrecognized
with human eye. [llustrations including definite location of land-
marks on radiographs aids in detection of vertical root fractures
[15], Cephalometric analysis, diagnosis of maxillary sinusitis on
panoramic radiographs and Waters’ radiographs [33], to detect
Sjogren syndrome on CT [33]. Economically these might be trans-

lated into a far better patient care.

Incorporation of Artificial Intelligence in 3D printing helps
manufacturing in its prefabrication stage. Predicting the possible
failure of the printing process and resolving the overhang prob-
lem can be achieved using an Al software [33]. With Intelligent
algorithms solution to any problem can be found quickly enough,
thereby enabling 3D printers to perform effectively and guides to

resolve any quality issues.

Some future recommendations for radiologists will be they
should be familiar with Al terminology and hierarchy, should be-
gin to integrate health informatics, computer science and statistics
courses in their curriculum, training the radiologist for logic, sta-
tistics, data science and be aware of other sources of information
such as genomics and biometrics, to integrate data from disparate
sources with a patient’s clinical condition. Radiologists should un-
derstand the challenges related to preparation of training data sets

for supervised learning [6].

Pediatric dentistry

Al has numerous potential applications which would change
the face of behavioral pediatric practice in future. Al enabled re-
storative dentistry with computer-aided design and manufacturing
would emerge a boon to pediatric restorations in terms of time and

aesthetics.
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In the mixed dentition period, the sizes of unerupted premolars

and canines can be predicted using ANN.

Al enabled pain control gadgets is the new, smarter way to-
wards injection-free pedodontics practice. The various 4D goggles,
movies, animations and virtual reality-based games can be used as

a behavior modification aid for pediatric patients [18].

Oral and maxillofacial surgery

Al software programs has helps in planning surgeries by pre-
serving the vital structures around to the smallest detail before
the actual surgery with higher intra operative accuracy [19]. One
progressive clinical application is image guided surgery that admit
further accurate surgical resection thereby decreasing need for
revision procedures. The enormous use of artificial intelligence
in oral and maxillofacial surgery is alongside the evolution of ro-
botic surgery where human body motion and human intelligence
is simulated [20].

A comparative study conducted by Raphael Patcas., et al. on
facial attractiveness between artificial-intelligence based scoring
and conventional rater group in cleft patients uncovered equiva-
lent outcomes among them [21]. It introduces a novel method in
dentistry to rate facial attractiveness, by a face detector and a dedi-
cated CNN (Convolutional Neural Networks). This study made it
evident that the presented Al-based scoring is in need of further
perfection and refinement to differentiate cleft features of the face

that negatively influence the human perception of attractiveness.

Pathology

Microscopic morphology is taken into account the gold standard
in diagnostic pathology. Pathology specimens undergo multiple
processes that include formalin fixation, grossing, paraffin embed-
ding, tissue sectioning and at last staining. In general, it's human
pathologist who gives pathology diagnosis by analyzing the speci-
men. However, the main limitation related to morphologic diagno-
sis is that the variability among the pathologists. In this way, for
predictable and progressively precise conclusion, it is imperative
to present Al in the pathology space. Further the need of computer-
aided image classification system with quantitative analysis of his-
tological features for rapid, consistent and quantitative diagnosis is

necessary [12].

Orthodontics
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Diagnosis forms the core of the treatment in orthodontics. Al
helps in diagnosis, planning treatment and monitoring the progres-
sion of treatment by analyzing the radiographs and photographs
[22]. With the advent of intraoral scanners and cameras making
of dental impression is being replaced by digital impressions [23]
and the above data is fed into the system; the set algorithms and Al
software helps in predicting tooth movements and final outcome of
the treatment [24], to predict orthodontic treatment plans, includ-
ing the determination of extraction/no extraction and anchorage
patterns [25], to identify the factors that influence decision-making
before orthodontic treatment and evaluating the need for tooth ex-
traction of patients with malocclusion [37]. Customized aligner-
based orthodontics can improve case acceptance when combined

with latest technologies.

Periodontics

Deep learning analysis using radiographs can help in diagnos-
ing and treatment planning of periodontal diseases by the early de-
tection of periodontal changes [26] bone loss, and changes in bone
density and detection of peri implantitis [27]. This helps in early

intervention in implantology.

ANN (Artificial Neural Network) can also effectively be used in
classifying patients into aggressive periodontitis and chronic peri-

odontitis group based on their immune response profile [28].
Prosthodontics

Al combined with designing software’s can aid the dentist to de-
sign the best possible and aesthetic prostheses considering number
of factors like facial measurements, anthropological calculations,
ethnicity and patient desire.Al plays a major role in identifying the
type of bone, cortical thickness for making precise surgical guides
for placing implants [29]. The time consuming and laborious pro-
cess of conventional casting is replaced by the use of CADCAM tech-
nology [30] which creates a 2D and 3D models thereby reducing
human errors. Virtual reality simulation (VRS) technology can be
used to simulate the facial profiles post treatment. This enables the
dentist to efficiently design the esthetics and also acts as a motiva-

tional tool for the patient [31].

Conservative dentistry and endodontics

Periapical granulomas, abscesses, and cysts are the most com-
mon periapical lesions that are evident on radiographs, but some
may go unnoticed as images may be noisy or have low contrast. Al

can accurately locate tooth areas prone to caries and complex peri-
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apical pathoses, define the boundaries of lesions in a more precise

way, and enable their differentiation.

Detection and characterization of proximal caries is possible
with the help of Logicon Caries Detector [16,17].

Al can help in analyzing the life span of different restorative
materials and to choose them wisely for suitable cases [38] and
aid in successfully locating the minor apical foramen (AF) thereby

strengthening the accuracy of working length [14].

Community health sector

The primary goal of Al in dentistry should be the analysis of
the relationship between prevention and treatment techniques in
the field of public health as well as analytics of patient outcomes.
Al have been developed for diagnostic recommendations, therapy
protocols, biomedical pharmacy, personalized medicine, patient
monitoring, and even foresight of epidemiological disease expan-

sion from a global perspective.

Machine-learning models are more useful than statistical mod-
els for predicting DMFT index and caries risk in 12-year-old chil-
dren and can be used to predict the DMFT score [39] and also able
to determine independently the life-long mean index of carious
teeth, extracted teeth and/or filled permanent teeth [38].

Artificial Intelligence (Al) based oral health tracking mobile app
is “Denta Mitra”. It enables a person to monitor his or her dental
status through an Al based scanner in the app, measures and re-
minds users on oral hygiene periodically and helps the person to
connect with nearby dentist, book appointments and virtually con-

sult dentists by the app.

Al can also show its expertise during any crisis/pandemic situ-
ation. In today’s worldwide health crisis, the medical industry is
looking for new technologies to monitor and controls the spread of
COVID19 (Coronavirus) pandemic. It can easily track the spread of
this virus, identifies the high-risk patients, and is useful in control-

ling this infection in real-time [32].

Advantages of Al

The advantage of using Al is, it helps in reaching greater degree
of precision and accuracy by reducing human error. It is always

available.
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Service robots often come with built-in capabilities to analyze
the personality and are capable of performing daily tasks, thereby

increasing human capacity and bolster emotional well-being.

Patients previous and current health problems can be analyzed
since Al can accumulate and keep their data in a single place. It
enables the physician to make a more accurate diagnosis. The pre-
diction of potential health problems a person can have in the future
can be done using database of health apps which consist of millions

of symptoms, diagnosis of particular cases.

Verily developed by Google specializes in forecasting both non-
contagious and hereditary genetic diseases enabling health experts
to anticipate potential threats and avoid them in the future, taking
appropriate measures today. Management of healthcare facilities

can be improved using predictive analytics.

Disadvantages of Al

It’ s creation requires immense expenses as they are very com-

plex machines.

Al neglects to develop a bond with humans which is a funda-
mental credit when comes to delivery of health care to patients.
It can perform just those tasks which they are designed or pro-
grammed to do, anything out of that they tend to crash or give un-
important yields which could be a significant backdrop. Artificial

intelligence cannot be improved with experience.

To get the appropriate comparison, the Al database ought to
contain adequate information about the patients of the particular
group. Accordingly, if there is an absence of information about a
person from a certain background, Al can provide an inaccurate di-
agnosis. The software programs need frequent upgradation. Like-
wise, if there is a breakdown, the expense of obtainment is very

high. With that, recovery requires enormous time too.

Also, currently the field of Al includes very few experienced pro-
grammers and few practical products have reached the market as
yet.

Conclusion
The field of artificial intelligence has grown tremendously in
the last decade transforming the way of practice in medicine and

dentistry.
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Intelligent systems play an important role in dentistry as a way
to obtain a quick diagnosis and treatment plan for complex prob-
lems. The clinical applications of artificial intelligence are cease-
less, and the field is in its beginning stage, with ongoing active re-
search. These systems have a promising and splendid future both

in general dentistry and maxillofacial radiology.

However, Al may never fully replace the human dentist. As tech-
nology improves, Al will help dental professionals perform at a
higher level by making their jobs much easier without human er-
ror. The future of dentistry is bright with artificial intelligence and

new technological advancements becoming the standard in every
Bibliography

1. Vashisht Anu and Choudhary Ekta. “Artificial intelligence; mu-
tating dentistry”. International Journal of Research and Analyti-
cal Reviews 6.1 (2019).

2. Deshmukh Sonali Vijay. “Artificial intelligence in dentistry”.
Journal of the International Clinical Dental Research Organiza-
tion 10.2 (2018): 47.

3. Mijwel Maad M. “History of artificial intelligence”. Computer
Science, College of Science (2015): 1-6.

4. Smith Chris., et al. “The history of artificial intelligence, Uni-
versity of Washington”. 8 (2006): 2017.

5. Park Wook Joo and Jun-Beom Park. “History and application
of artificial neural networks in dentistry”. European Journal of
Dentistry 12.04 (2018): 594-601.

6. Yaji Anisha S Prasad and A Pai. “Artificial intelligence in den-
to-maxillofacial radiology”. Acta Scientific Dental Sciences 3
(2019): 116-121.

7. Khanna Sunali S and Prita A Dhaimade. “Artificial intelligence:
Transforming dentistry today”. Indian Journal of Basic and Ap-
plied Medical Research 6.3 (2017): 161-167.

8. Feeney L., et al. “A description of the new technologies used
in transforming dental education”. British Dental Journal 204.1
(2008): 19-28.

9. LimK, etal “Opportunistic screening for oral cancer and pre-
cancer in general dental practice: results of a demonstration
study”. British Dental Journal 194.9 (2003): 497-502.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

31
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 Re-
search in Education 3.1 (2010): 10-20.

Bas Burcu,, et al. “Use of artificial neural network in differen-
tiation of subgroups of temporomandibular internal derange-
ments: a preliminary study”. Journal of oral and Maxillofacial
Surgery 70.1 (2012): 51-59.

Krishna Ayinampudi Bhargavi., et al. “Role of artificial intelli-
gence in diagnostic oral pathology-A modern approach”. Jour-
nal of Oral and Maxillofacial Pathology: JOMFP 24.1 (2020):
152.

Dar-Odeh Najla S,, et al. “Predicting recurrent aphthous ulcer-
ation using genetic algorithms-optimized neural networks”.
Advances and Applications in Bioinformatics and Chemistry:
AABC 3 (2010): 7.

Saghiri MA,, et al. “A new approach for locating the minor api-
cal foramen using an artificial neural network”. International
Endodontic Journal 45.3 (2012): 257-265.

Kositbowornchai Suwadee., et al. “Performance of an artificial
neural network for vertical root fracture detection: an ex vivo
study”. Dental traumatology 29.2 (2013): 151-155.

Devito Karina Lopes,, et al. “An artificial multilayer perceptron
neural network for diagnosis of proximal dental caries”. Oral
Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and
Endodontology 106.6 (2008): 879-884.

Bhan Anupama,, et al. “Feature line profile based automatic
detection of dental caries in bitewing radiography”. 2016 In-
ternational Conference on Micro-Electronics and Telecommu-
nication Engineering (ICMETE). IEEE (2016).

Baliga M. “Artificial intelligence-The next frontier in pediatric
dentistry”. Journal of the Indian Society of Pedodontics and Pre-
ventive Dentistry 37.4 (2019): 315-315.

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 differ-
ent computer-aided surgery systems in dental implantology:
optical tracking vs. stereolithographic splint systems”. Clinical
Oral Implants Research 19.7 (2008): 709-716.

Citation: Rashmi ] Kurup,, et al. “Dentistry and Artificial Intelligence”. Acta Scientific Dental Sciences 4.10 (2020): 26-32.


https://www.researchgate.net/publication/331465771_Artificial_IntelligenceMutating_Dentistry_International_Journal_of_Research_and_Analytical_Reviews_IJRAR_6_1_February_2019
https://www.researchgate.net/publication/331465771_Artificial_IntelligenceMutating_Dentistry_International_Journal_of_Research_and_Analytical_Reviews_IJRAR_6_1_February_2019
https://www.researchgate.net/publication/331465771_Artificial_IntelligenceMutating_Dentistry_International_Journal_of_Research_and_Analytical_Reviews_IJRAR_6_1_February_2019
http://www.jicdro.org/article.asp?issn=2231-0754;year=2018;volume=10;issue=2;spage=47;epage=48;aulast=Deshmukh
http://www.jicdro.org/article.asp?issn=2231-0754;year=2018;volume=10;issue=2;spage=47;epage=48;aulast=Deshmukh
http://www.jicdro.org/article.asp?issn=2231-0754;year=2018;volume=10;issue=2;spage=47;epage=48;aulast=Deshmukh
https://en.wikipedia.org/wiki/History_of_artificial_intelligence
https://en.wikipedia.org/wiki/History_of_artificial_intelligence
https://courses.cs.washington.edu/courses/csep590/06au/projects/history-ai.pdf
https://courses.cs.washington.edu/courses/csep590/06au/projects/history-ai.pdf
https://www.researchgate.net/publication/328047018_History_and_application_of_artificial_neural_networks_in_dentistry
https://www.researchgate.net/publication/328047018_History_and_application_of_artificial_neural_networks_in_dentistry
https://www.researchgate.net/publication/328047018_History_and_application_of_artificial_neural_networks_in_dentistry
https://www.researchgate.net/publication/336579823_Artificial_Intelligence_in_Dento-Maxillofacial_Radiology
https://www.researchgate.net/publication/336579823_Artificial_Intelligence_in_Dento-Maxillofacial_Radiology
https://www.researchgate.net/publication/336579823_Artificial_Intelligence_in_Dento-Maxillofacial_Radiology
https://www.researchgate.net/publication/324887929_Artificial_Intelligence_Transforming_Dentistry_Today
https://www.researchgate.net/publication/324887929_Artificial_Intelligence_Transforming_Dentistry_Today
https://www.researchgate.net/publication/324887929_Artificial_Intelligence_Transforming_Dentistry_Today
https://www.researchgate.net/publication/5658531_A_description_of_the_new_technologies_used_in_transforming_dental_education
https://www.researchgate.net/publication/5658531_A_description_of_the_new_technologies_used_in_transforming_dental_education
https://www.researchgate.net/publication/5658531_A_description_of_the_new_technologies_used_in_transforming_dental_education
https://pubmed.ncbi.nlm.nih.gov/12835785/
https://pubmed.ncbi.nlm.nih.gov/12835785/
https://pubmed.ncbi.nlm.nih.gov/12835785/
https://www.researchgate.net/publication/299747442_The_use_of_artificial_intelligence_to_identify_people_at_risk_of_oral_cancer_empirical_evidence_in_Malaysian_university
https://www.researchgate.net/publication/299747442_The_use_of_artificial_intelligence_to_identify_people_at_risk_of_oral_cancer_empirical_evidence_in_Malaysian_university
https://www.researchgate.net/publication/299747442_The_use_of_artificial_intelligence_to_identify_people_at_risk_of_oral_cancer_empirical_evidence_in_Malaysian_university
https://www.researchgate.net/publication/299747442_The_use_of_artificial_intelligence_to_identify_people_at_risk_of_oral_cancer_empirical_evidence_in_Malaysian_university
https://pubmed.ncbi.nlm.nih.gov/21802818/
https://pubmed.ncbi.nlm.nih.gov/21802818/
https://pubmed.ncbi.nlm.nih.gov/21802818/
https://pubmed.ncbi.nlm.nih.gov/21802818/
http://www.jomfp.in/article.asp?issn=0973-029X;year=2020;volume=24;issue=1;spage=152;epage=156;aulast=Krishna
http://www.jomfp.in/article.asp?issn=0973-029X;year=2020;volume=24;issue=1;spage=152;epage=156;aulast=Krishna
http://www.jomfp.in/article.asp?issn=0973-029X;year=2020;volume=24;issue=1;spage=152;epage=156;aulast=Krishna
http://www.jomfp.in/article.asp?issn=0973-029X;year=2020;volume=24;issue=1;spage=152;epage=156;aulast=Krishna
https://www.dovepress.com/predicting-recurrent-aphthous-ulceration-using-genetic-algorithms-opti-peer-reviewed-article-AABC
https://www.dovepress.com/predicting-recurrent-aphthous-ulceration-using-genetic-algorithms-opti-peer-reviewed-article-AABC
https://www.dovepress.com/predicting-recurrent-aphthous-ulceration-using-genetic-algorithms-opti-peer-reviewed-article-AABC
https://www.dovepress.com/predicting-recurrent-aphthous-ulceration-using-genetic-algorithms-opti-peer-reviewed-article-AABC
https://pubmed.ncbi.nlm.nih.gov/22007705/
https://pubmed.ncbi.nlm.nih.gov/22007705/
https://pubmed.ncbi.nlm.nih.gov/22007705/
https://pubmed.ncbi.nlm.nih.gov/22613067/
https://pubmed.ncbi.nlm.nih.gov/22613067/
https://pubmed.ncbi.nlm.nih.gov/22613067/
https://www.researchgate.net/publication/23185843_An_artificial_multilayer_perceptron_neural_network_for_diagnosis_of_proximal_dental_caries
https://www.researchgate.net/publication/23185843_An_artificial_multilayer_perceptron_neural_network_for_diagnosis_of_proximal_dental_caries
https://www.researchgate.net/publication/23185843_An_artificial_multilayer_perceptron_neural_network_for_diagnosis_of_proximal_dental_caries
https://www.researchgate.net/publication/23185843_An_artificial_multilayer_perceptron_neural_network_for_diagnosis_of_proximal_dental_caries
https://ieeexplore.ieee.org/document/7938993
https://ieeexplore.ieee.org/document/7938993
https://ieeexplore.ieee.org/document/7938993
https://ieeexplore.ieee.org/document/7938993
http://www.jisppd.com/article.asp?issn=0970-4388;year=2019;volume=37;issue=4;spage=315;epage=315;aulast=Baliga
http://www.jisppd.com/article.asp?issn=0970-4388;year=2019;volume=37;issue=4;spage=315;epage=315;aulast=Baliga
http://www.jisppd.com/article.asp?issn=0970-4388;year=2019;volume=37;issue=4;spage=315;epage=315;aulast=Baliga
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3097655/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3097655/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3097655/
https://pubmed.ncbi.nlm.nih.gov/18492085/
https://pubmed.ncbi.nlm.nih.gov/18492085/
https://pubmed.ncbi.nlm.nih.gov/18492085/
https://pubmed.ncbi.nlm.nih.gov/18492085/

Dentistry and Artificial Intelligence

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

Patcas Raphael,, et al. “Facial attractiveness of cleft patients: a
direct comparison between artificial-intelligence-based scor-
ing and conventional rater groups”. European Journal of Ortho-
dontics 41.4 (2019): 428-433.

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

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

Mackin N,, et al. “Artificial intelligence in the dental surgery: an
orthodontic expert system, a dental tool of tomorrow”. Dental
Update 18.8 (1991): 341.

Li Peilin,, et al. “Orthodontic treatment planning based on arti-
ficial neural networks”. Scientific Reports 9.1 (2019): 1-9.

Furman Elena,, et al. “Virtual reality distraction for pain con-
trol during periodontal scaling and root planing procedures”.
The Journal of the American Dental Association 140.12 (2009):
1508-1516.

Sohmura Taiji., et al. “CAD/CAM fabrication and clinical ap-
plication of surgical template and bone model in oral implant
surgery”. Clinical Oral Implants Research 20.1 (2009): 87-93.

Papantonopoulos G., et al. “Aggressive periodontitis defined by
recursive partitioning analysis of immunologic factors”. Jour-
nal of Periodontology 84.7 (2013): 974-984.

Vera Vicente,, et al. “Applying soft computing techniques to op-
timise 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-an In vitro study”. Journal of Prosthodontic Research
61.2 (2017): 177-184.

Kikuchi Hirono., et al. “Evaluation of a virtual reality simula-
tion system for porcelain fused to metal crown preparation at
Tokyo Medical and Dental University”. Journal of Dental Educa-
tion 77.6 (2013): 782-792.

Vaishya Raju,, et al. “Artificial Intelligence (Al) applications for
COVID-19 pandemic”. Diabetes and Metabolic Syndrome: Clini-
cal Research and Reviews (2020).

33.

34.

35.

36.

37.

38.

39.

32
Nagi Ravleen,, et al. “Clinical applications and performance of
intelligent systems in dental and maxillofacial radiology: A re-
view”. Imaging Science in Dentistry 50.2 (2020): 81.

Chen Yo-Wei,, et al. “Artificial intelligence in dentistry: Current
applications and future perspectives”. Q. Quintessence Inter-
national 51 (2020): 248-257.

Limonadi Farhad M., et al. “Design of an artificial neural net-
work for diagnosis of facial pain syndromes”. Stereotactic and
Functional Neurosurgery 84.5-6 (2006): 212-220.

McCartney Shirley, et al. “Use of an artificial neural network
for diagnosis of facial pain syndromes: an update”. Stereotactic
and Functional Neurosurgery 92.1 (2014): 44-52.

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

Miladinovi¢ Milan., et al. “Artificial intelligence in clinical med-
icine and dentistry”. Vojnosanitetski Pregled 74.3 (2017): 267-
272.

Yang Yong-Hoon,, et al. “Prediction of dental caries in 12-year-
old children using machine-learning algorithms”. Journal of
Korean Academy of Oral Health 44.1 (2020): 55-63.

Assets from publication with us

Prompt Acknowledgement after receiving the article
Thorough Double blinded peer review

Rapid Publication

Issue of Publication Certificate

High visibility of your Published work

Website: www.actascientific.com/

Submit Article: www.actascientific.com/submission.php
Email us: editor@actascientific.com

Contact us: +91 9182824667

Citation: Rashmi ] Kurup,, et al. “Dentistry and Artificial Intelligence”. Acta Scientific Dental Sciences 4.10 (2020): 26-32.


https://pubmed.ncbi.nlm.nih.gov/30788496/
https://pubmed.ncbi.nlm.nih.gov/30788496/
https://pubmed.ncbi.nlm.nih.gov/30788496/
https://pubmed.ncbi.nlm.nih.gov/30788496/
https://www.researchgate.net/publication/38082397_Artificial_Neural_Network_Modeling_for_Deciding_if_Extractions_Are_Necessary_Prior_to_Orthodontic_Treatment
https://www.researchgate.net/publication/38082397_Artificial_Neural_Network_Modeling_for_Deciding_if_Extractions_Are_Necessary_Prior_to_Orthodontic_Treatment
https://www.researchgate.net/publication/38082397_Artificial_Neural_Network_Modeling_for_Deciding_if_Extractions_Are_Necessary_Prior_to_Orthodontic_Treatment
https://pubmed.ncbi.nlm.nih.gov/18935788/
https://pubmed.ncbi.nlm.nih.gov/18935788/
https://pubmed.ncbi.nlm.nih.gov/18935788/
https://pubmed.ncbi.nlm.nih.gov/18935788/
https://pubmed.ncbi.nlm.nih.gov/1810794/
https://pubmed.ncbi.nlm.nih.gov/1810794/
https://pubmed.ncbi.nlm.nih.gov/1810794/
https://www.nature.com/articles/s41598-018-38439-w
https://www.nature.com/articles/s41598-018-38439-w
https://www.researchgate.net/publication/40442211_Virtual_Reality_Distraction_for_Pain_Control_During_Periodontal_Scaling_and_Root_Planing_Procedures
https://www.researchgate.net/publication/40442211_Virtual_Reality_Distraction_for_Pain_Control_During_Periodontal_Scaling_and_Root_Planing_Procedures
https://www.researchgate.net/publication/40442211_Virtual_Reality_Distraction_for_Pain_Control_During_Periodontal_Scaling_and_Root_Planing_Procedures
https://www.researchgate.net/publication/40442211_Virtual_Reality_Distraction_for_Pain_Control_During_Periodontal_Scaling_and_Root_Planing_Procedures
https://pubmed.ncbi.nlm.nih.gov/19126112/
https://pubmed.ncbi.nlm.nih.gov/19126112/
https://pubmed.ncbi.nlm.nih.gov/19126112/
https://europepmc.org/article/med/23003914
https://europepmc.org/article/med/23003914
https://europepmc.org/article/med/23003914
https://www.sciencedirect.com/science/article/abs/pii/S0925231212006716
https://www.sciencedirect.com/science/article/abs/pii/S0925231212006716
https://www.sciencedirect.com/science/article/abs/pii/S0925231212006716
https://pubmed.ncbi.nlm.nih.gov/27461088/
https://pubmed.ncbi.nlm.nih.gov/27461088/
https://pubmed.ncbi.nlm.nih.gov/27461088/
https://pubmed.ncbi.nlm.nih.gov/27461088/
https://pubmed.ncbi.nlm.nih.gov/23740915/
https://pubmed.ncbi.nlm.nih.gov/23740915/
https://pubmed.ncbi.nlm.nih.gov/23740915/
https://pubmed.ncbi.nlm.nih.gov/23740915/
https://www.sciencedirect.com/science/article/pii/S1871402120300771
https://www.sciencedirect.com/science/article/pii/S1871402120300771
https://www.sciencedirect.com/science/article/pii/S1871402120300771
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7314602/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7314602/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7314602/
https://pubmed.ncbi.nlm.nih.gov/32020135/
https://pubmed.ncbi.nlm.nih.gov/32020135/
https://pubmed.ncbi.nlm.nih.gov/32020135/
https://pubmed.ncbi.nlm.nih.gov/16921257/
https://pubmed.ncbi.nlm.nih.gov/16921257/
https://pubmed.ncbi.nlm.nih.gov/16921257/
https://www.karger.com/Article/Abstract/353188
https://www.karger.com/Article/Abstract/353188
https://www.karger.com/Article/Abstract/353188
https://www.researchgate.net/publication/38082397_Artificial_Neural_Network_Modeling_for_Deciding_if_Extractions_Are_Necessary_Prior_to_Orthodontic_Treatment
https://www.researchgate.net/publication/38082397_Artificial_Neural_Network_Modeling_for_Deciding_if_Extractions_Are_Necessary_Prior_to_Orthodontic_Treatment
https://www.researchgate.net/publication/38082397_Artificial_Neural_Network_Modeling_for_Deciding_if_Extractions_Are_Necessary_Prior_to_Orthodontic_Treatment
https://www.researchgate.net/publication/305273275_Artificial_intelligence_in_clinical_medicine_and_dentistry
https://www.researchgate.net/publication/305273275_Artificial_intelligence_in_clinical_medicine_and_dentistry
https://www.researchgate.net/publication/305273275_Artificial_intelligence_in_clinical_medicine_and_dentistry
https://www.semanticscholar.org/paper/Prediction-of-dental-caries-in-12-year-old-children-Yang-Kim/ea52ae6f5ccfe2aff1dee7f9796fa24444c55618
https://www.semanticscholar.org/paper/Prediction-of-dental-caries-in-12-year-old-children-Yang-Kim/ea52ae6f5ccfe2aff1dee7f9796fa24444c55618
https://www.semanticscholar.org/paper/Prediction-of-dental-caries-in-12-year-old-children-Yang-Kim/ea52ae6f5ccfe2aff1dee7f9796fa24444c55618

