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Abstract: 
The advancement of science and technology has brought a new era of digitalization in the field of dentistry. 

Advancement of imaging technology has dramatically improved both diagnosis as well as treatment planning. 

For example, 3D skeletal dental analysis provided by cone beam computed tomography(CBCT) plays an 

important role in panning dental as well as skeletal surgeries by providing guidance for accurate, safe, and 

innovative treatment guidelines, medicalspiral CTprovides accurate information and further permits soft tissue 

andairway evaluation. The AI approach to 2D or 3D imaging technology is fundamentally changing the 

protocol of diagnosis and treatment planning in dentistry by providing high quality patient care and innovative 

research and development, facilitating advanced decision support tools. 
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I. Introduction: 
The exponential growth in science and technology has led to the introduction of Artificial Intelligence 

where software or a machine can easily mimic human intelligence and perform specific activities. Term 

Artificial Intelligence was coined by John McCarthy[1],a mathematician in 1955, widely recognized as the 

father of artificial intelligence. In 1978 Richard Bellman, an applied mathematician defined artificial 

intelligence as the automation of activities associated with human thinking abilities, which includes learning, 

decision making and problem solving[2].Artificial intelligence along with machine learning and deep learning 

constitutes intelligent systems. This technology continuously influences the world and improves quality of life 

of living being. For example, alexa alongwith understanding different accents can also perform simple tasks like 

addition, bionic chips inserted in certain devices to handle the software demand of machine learning processes. 

In healthcare system it plays a vital role in diagnosis and early intervention. The data of digital 

radiographs has improved the diagnosis process in radiology with the aid of artificial intelligence. AI installed 

wearable technology can predict life threatening crisis likestroke. Emergence of big scientific data improved 

diagnosis of human congenital anomalies.This article is meant to review current applications of Artificial 

Intelligence in health care and dentistry. 

 

II. Application Of AI Technologies In The Specialty Of Prosthodontics 
The introduction of AI in the field of prosthodontics leads to a wide variety of novel options, such as 

customization of crown design according to existing tooth condition such as wear facets, accurately fabricated 

surgical guides, RPD frameworks, inlays, onlays, and crowns as well as bridges using CAD/CAM technology, 

digital planning and placement of intraoral and extraoral implants, as well as the design and fabrication of 

maxillofacial prostheses. Prostheses can be fabricated using CAD-CAM technologies such as additive 

manufacturing and subtractive milling technologies such as 3D printing. AI increases chairside use of CAD-

CAM as it eliminates casting procedure making manufacturing of prosthetic restoration easy [3]. Apart from 

eliminating laborious and time-consuming process of traditional casting it also decreases the human error 

component in the final prosthesis. Bestpossible and aesthetically pleasing prosthesis can be fabricated taking a 

range of parameters into account, such as ethnicity, facial dimensions, anthropological calculations, and even 

the patient's demand [4].CBCT when combined with intraoral scan can significantly improve treatment plan for 

dental implant. Lerner et al. [5] presented an AI model to reduce errors that occur when standard CAD/CAM 

technologies alone are applied for implant prosthesis cementation like positional mistakes, cementation errors, 

and occlusal or interproximal correction with an abutment. The use of an AI model in the production of zirconia 

implants for the posterior teeth yielded encouraging results, with a survival rate of 91% and a success rate of 

93% [6]. Predictive AI models also plays a crucial role in dental implantology. Predictive AI helps in prediction 

of implant success upto 99.2% efficiency using Machine Learning algorithms using implant system, patients' 
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data, and surgeons' operations as a guide [7]. AI was found to be helpful in anticipating the mechanical 

properties of a bioimplant system, reducing the high cost of computation involved with improving implant 

design variables [8]. AI plays an important role in planning and placement of extraoral prosthesis. 

Imagingtechniques such as MRI and CT scan are done to capture the patient's soft and hard structures. This data 

with the help ofRapid Prototyping is used to fabricate the prosthesis. Only limitation is that RP techniques 

cannot precisely simulate skin curvature, so the wax cast is fitted to the patient and final minute features must 

be hand carved [9]. Bioniceye which is already under clinical has brought hope to million of people have lost 

their vision where vision could be achieved without requiring surgery. In this prosthesis, a smart camera is 

mounted on special glasses which enables the user to understand the text or recognize faces and expert analyses 

the camera's data and converts it into audio, which is then given to the visually impaired person's ears via a 

wireless earpiece. Artificialskin developed by researchers at the Federal Polytechnic School of Zurich, Zurich, 

Switzerland, and the California Institute of Technology, Pasadena, CA, USA has enabled the patients who have 

lost limbs to regain sensory capability. Artificial skin which is made up of a thin, translucent coating of water 

and pectin is able to detects temperature fluctuations between 5 and 50 °C [10]. Artificial olfaction,simulates the 

human olfactory structure, can recognize unique smells in a wide range of sectors such as disease diagnosis, 

environmental monitoring, public security issues, the food industry, and agricultural production [11]. 

 

III. Application Of AI Technologies In The Specialty Of Oral And Maxillofacial Radiology 

And Diagnostics: 
Inradiology Artificial intelligence is becoming an important tool as it has ability to analyze large 

quantity of diagnostic images with improved accuracy and speed [12].Abnormalities that are difficult to be 

detected by naked eyes can be easily detected by artificial intelligence.AI can do automated segmentation, 

which providesZinformation on the functional performance of tissues, boundaries, and the extent of the disease, 

thereby reducing the need to carry out segmentation manually. Diseaseclassification such as high or low risk, or 

a good or bad prognosis can be accurately done with the help of AI thereby enhancing quality of treatment that 

can be given to the patients[13]. 

 

IV. Application Of AI Technologies In The Specialty Of Orthodontics And Dentofacial 

Orthopedics 
As every case is a unique challenge, orthodontist must plan treatment based on his experience taking 

all factors associated with malocclusion and patient expectations into consideration. Diagnosis and treatment 

planning can be improved tremendously with the aid of AI as pre and post treatment facial photographs can be 

simulated and impact of orthodontic treatment can also be anticipated, thereby enhancing patients’ motivation. 

Communication between orthodontist and patient can be greatly enhanced as anatomical landmarks and skeletal 

patterns can be clearly seen with the help of AI algorithms [14].Bayesian-based decision support system 

developed to assess need for orthodontic treatment[15]. Xie et al. proposed anANN model to evaluate whether 

extractions areneeded from lateral cephalometric radiographs [16]. Bulatova et al.developed AI algorithms 

thatidentify cephalometric landmarkswithaccuracies comparable with human examiners [17]. Yuet al. proposed 

an automatic system based on AI that uses lateral cephalometric radiographs for skeletal classification[18].All 

these AI algorithms are of great help for orthodontist as most of the orthodontic applications areon 

landmarkingidentification and treatment planning, which aretedious procedures for even experienced 

orthodontists. Radiographsand full-arch 3D digital optical scans aid in treatment planning by segmenting and 

classifying teeth and alveolar bone. Cuiet al. proposed several AI algorithms to automatically segmentteeth on a 

digital teeth model scanned by a 3D intraoral scanner and CBCT images [19]. 

 

V. Application Of AI Technologies In The Specialty Of Endodontics 
The purpose of endodontic therapy is to bestow highqualitycare by early detection and timely 

treatment to prolong life of tooth and to prevent further spread of infection requiring extensive treatment. This is 

sometimes difficult to achieve by traditional methods especially in cases ofdeep fissures, tight interproximal 

contacts, and secondary lesions.Semiautomated documentation based on AI has decreased dentist’s diagnostic 

time and effort. Multiple AI algorithms have been developed by various scientists for early diagnosis of dental 

caries. Lee et al. [20] developed a convolutionalNeural Network (CNN) algorithm to detect dental caries on 

periapical radiographs. Kühnisch et al. [21] proposed a CNN algorithm to detect caries on intraoral images. 

Schwendicke et al. [22] showed that AI was more effective and less costly than traditional methods. Berdouses 

et al. [23] developed a computer-aided automated approach (ACDS) for the identification of occlusal caries 

lesions of posterior permanent teeth from photographic color tooth picture.AIalgorithms like CNN and ANN 

(artificial neural networks) are a great tool to measure working length,determine root canal anatomy, detect 

periapical lesions and root fractures, predictthe success of retreatment procedures and survivalof stem cells in 

dental pulp. All these algorithms have improved the quality biomechanical preparation hence prolong the life of 
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tooth. [24].  Accessibility to root canals even curved or obliterated is made easy by AI-based diagnosis and 

assisted access cavity preparations [25].Hiraiwaet al. [26] used deep learning systems (AlexNet and GoogleNet) 

to recognize the distal root shape of mandibular first molar on panoramic radiograph. 

 

VI. Application Of AI Technologies In The Specialty Of Periodontics 
Periodontitis is one of the most common causes of tooth mobility and even tooth loss, even in young 

individuals if left untreated. It leads to financial burden and psychological trauma for billions of individuals. 

Early diagnosis and treatment planning is a key to prevent periodontitis. Clinicalevaluation which is 

conventionally used has low reliability as it includes evaluating pocket probing depths and gingival recession 

that is based on the experience of dentists, and they may miss localized periodontal tissue loss. AI acts as an 

important aid to diagnose periodontitis and classify periodontal disease types [27]. Krois et al. used panoramic 

radiographs to detect periodontal bone loss using CNN. Lee et al proposed a CNN algorithm to detect 

periodontally compromised teeth automatically [29]. Yauney et al. [30]using health related data developed a 

CNN algorithm which could be used to analyze periodontal condition of the patients. 

 

VII. Application Of AI Technologies In The Specialty Of Oral And Maxillofacial Surgery 
Oraland maxillofacial surgeons have to deal with a region which is extremely complex, including 

many critical anatomical structures such as the nerves, their ganglion, major vessels and parotid glans. 

Conventionally, Computed tomography (CT), magnetic resonance imaging (MRI) and other radiological 

examinations are commonly applied to diagnose various pathologies associated with maxillofacial region and 

their relation to critical landmarks. AI algorithms are also found to be successful in virtual surgical planning and 

thus are of help in reconstruction of facial defects and performing orthognathic surgeries. They are of great 

potential in the field of dental implants for assisting implant planning, evaluating implant performance and 

improving implant designs.Artificialintelligence (AI) models based on ML algorithms has been implemented in 

medicine to have demonstrated excellent performance in imaging data extraction and analysis andhave 

increasingly matched specialist performance in medical imaging applications[31]. The integration of ML in oral 

and maxillofacial surgery has been proved to improve diagnostic accuracy, treatment efficacy, and prognostic 

estimation and reduce health care costs[32]. ML acts as important tool in early screening, accurate diagnosis, 

proper treatment and morbidity prevention.Treatmentassociated toxicity in the treatment of maxillofacial cysts, 

benign tumors, and malignant tumors can also be predicted with the help of ML. 

 

VIII. Conclusion: 
Artificial intelligence technology has been widely applied in various fields of dentistry. 

Neuralnetworks like ANN and CNN performs similarly to the dental experts with more accuracy and precision, 

even some AI models have also outperformed thespecialists in some studies. With the help of artificial 

intelligence timely diagnosis and treatment planning enhances quality of medical care and hence improving 

overall life expectancy of the individuals. These applications are of more help to novices and non-specialists to 

get an expert opinion. 

With the help of AI patients’ motivation can be enhanced as surgical outcomes can be shown clearly. 

Further studies are still needed to assess the value of this AI in dental practice with the goal of providing high 

performance dental care that can rapidly improve optimum treatment options for the patients. 
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