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ABSTRACT 

Introduction:  In today's world, the importance of artificial intelligence is increasing in the 

field of medicine, including dental care. AI has gained significant popularity in different 

branches of dentistry, such as periodontics, prosthodontics, orthodontics, operative 

dentistry,  oral and maxillofacial surgery. Several applications using artificial intelligence in 

the field of dentistry are dedicated to the diagnosis of conditions through the analysis of 

radiographic or optical imaging. 

Aim of work:  To provide an in-depth assessment of the influence and applications of artificial 

intelligence in dentistry. 

 Methods: A search was conducted in the MEDLINE database's electronic literature using the 

specified search terms: artificial intelligence (AI), deep learning, neural network, dentistry. 

The search was narrowed down to publications between 2020 and 2024 to find relevant 

material. I conducted a search on Google Scholar to find and analyze scholarly articles that 

are relevant to my topic. The choice of papers was influenced by specific inclusion criteria. 

Results: The publications analyzed in this study encompassed from 2020 to 2024. The study 

was structured into various sections with specific 1headings in the discussion section. 

Conclusion: The dental industry is constantly evolving with the rapid development and 

adoption of new technologies. AI is an incredibly promising field, offering impressive accuracy 

and efficiency when trained with unbiased data and a well-developed algorithm. Many dental 

professionals recognize the potential benefits of incorporating AI into their practice. By 

utilizing AI technology, they can enhance the accuracy and precision of various aspects of their 

work, including diagnosis, treatment planning, and predicting treatment outcomes and disease 

prognosis. 
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From its very beginnings, Artificial intelligence (AI) has transformed several facets of our 

everyday existence, bringing about substantial progress such as facial recognition, image 

classification and self-driving cars. The application of AI in various fields has shown promising 

results. For instance, in the surgical field, intelligent systems have been developed to assist 

surgeons during procedures, such as video-surgery. AI has also been used in automatic disease 

diagnosis, where decision support diagnosis systems analyze images to assist in accurate 

diagnoses. AI has also made significant progress in the field of personalized medicine. This 

includes the ability to assess an individual's susceptibility to diseases, accurately diagnose 

conditions, and determine the most suitable treatment options for them (Xu et al., 2021). 

Despite the seemingly limited impact of AI on the field of dentistry, certain areas are 

undergoing notable enhancements thanks to the integration of AI technology. Some of the 

advancements in dental technology involve the use of image-based systems to detect diseases 

and support diagnoses. Additionally, there are techniques for automatically detecting oral traits 

through image segmentation, as well as methods to enhance the resolution of dentistry-related 

images. Several recent advancements have made it possible to incorporate robotic support in 

the field of dentistry. Regardless, there are numerous opportunities for AI techniques to be 

applied in various aspects of dentistry within the emerging digital dentistry paradigm (Carrillo‐

Perez et al., 2022). 

Several factors have played a role in the current surge of AI advancements in biomedicine. 

First, there has been a significant surge in data collection over the past few decades. However, 

data alone is insufficient. Thanks to recent advancements in high-performance computing, 

cutting-edge AI techniques now allow for a comprehensive and enlightening analysis of data 

(Khanagar et al., 2021). The process of extracting this information is commonly known as 

machine learning (ML), which is the data-driven aspect of AI. Its goal is to enable machines 

(algorithms executed in computer systems) to acquire knowledge about a particular subject 

based on a given dataset. Information extraction of this nature is commonly accomplished 

through the application of supervised learning techniques, which have proven to be highly 

effective in addressing various challenges. Supervised learning involves the process of training 

a model to accurately predict output values based on input data, using a collection of example 

input-output pairs. After mastering this function through training data, you can make new 

predictions on fresh samples (Schwendicke et al., 2020). 

Through the power of data, machines have the ability to learn and develop algorithms, enabling 

them to independently tackle prediction problems without the need for human intervention. 

Neural networks (NNs) utilize artificial neurons that closely resemble human neural networks 

and imitate the workings of the human brain through a mathematical non-linear model. 

Artificial neural networks have the remarkable ability to replicate human cognitive skills, 

encompassing problem-solving, learning, and decision-making. NNs typically consist of three 

layers: the input layer, the hidden layer, and the output layer. The input layer receives 

information, the hidden layer processes the data, and the output layer makes decisions based 

on the processed information. With a set of mathematical models, NNs have the ability to map 

any input to an output. If a sufficient amount of data is available, neural networks can be trained 

to accurately represent the statistical patterns within the data. There are also more intricate 

artificial neural networks with additional hidden layers, known as multilayer perception (MLP) 

neural networks. The most frequently utilized types of neural networks include artificial neural 

networks (ANN), convolutional neural networks (CNN), and recurrent neural networks. Deep 

learning is a fascinating aspect of neural networks, where computers have the ability to 

autonomously learn and process data. Deep learning neural networks typically consist of a 

substantial number of neurons in the hidden layer, ranging from a few thousand to a few million 

(Javed et al., 2020). 
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The field of dentistry is experiencing a significant transformation with the integration of 

advanced technology and digitization. Computers are now capable of providing second 

opinions in various dental fields. Advancements in dentistry have allowed for the utilization of 

NNs to enhance the accuracy, speed, and effectiveness of the diagnostic process. This 

comprehensive review offers an insight into the impact and various uses of AI in the field of 

dentistry. 

AIM OF WORK 

To provide an in-depth assessment of the influence and applications of artificial intelligence in 

dentistry. 

METHODS 

A search was conducted on scientific websites such as Google Scholar and Pubmed using 

specific keywords like artificial intelligence (AI), deep learning, neural network, and dentistry 

to gather all relevant papers. Specific criteria were used to choose the articles. Upon careful 

examination of the abstracts and prominent titles of each publication, we excluded case reports, 

duplicate papers, and articles without entire content. The reviews included in this research were 

published from 2020 to 2024. 

RESULTS 

The present analysis focused on examining the impact and practical uses of artificial 

intelligence in the field of dentistry from 2020 to 2024. As a result, the review was published 

under many headlines in the discussion area, including History of AI, Classification of AI and 

AI applications in dentistry. 

DISCUSSION 

1. History of AI 

The concept of artificial intelligence (AI) has captured interest since the release of Alan 

Turing's influential work "Computing Machinery and Intelligence" in 1950. Turing defined 

AI as the process of computers engaging in thinking. He suggested that robots had the ability 

to analyze information and draw logical conclusions in order to solve problems and make 

choices. Alan Turing developed the Turing Test, which assesses a computer's ability to attain 

human-level intelligence by discerning natural language interactions between a human 

participant and a machine (Ekmekci et al., 2020). 

The concept of AI emerged in 1955 during a two-month workshop at the Dartmouth Summer 

Research Project on Artificial Intelligence. This workshop was led by influential figures such 

as John McCarthy, Marvin Minsky, Nathaniel Rochester, and Claude Shannon. Nevertheless, 

the idea remained theoretical because to limitations such as the absence of storage capability, 

high expenses, and traditional perspectives on artificial intelligence (Luger and Luger, 2021). 

Between 1957 and 1974, the area of artificial intelligence saw significant expansion as a result 

of advancements in computer processing capabilities, increased availability of computers, and 

the development of sophisticated AI algorithms. One example is ELIZA, a computer software 

capable of understanding spoken language and resolving issues via text-based communication. 

Two periods known as "AI Winters" occurred after the first phase of development, resulting 

from a lack of practical applications and a decrease in research funding in the mid-1970s and 

late 1980s. The field of artificial intelligence saw a significant advancement throughout the 

intervening time, characterized by little progress (Kubassova et al., 2021). 
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2. Classification of AI 

There are several methodologies via which AI may be attained; various forms of AI can do 

distinct jobs, and researchers have devised diverse categorization techniques for AI. Artificial 

Intelligence (AI) may be categorized into two types: weak AI and strong AI. Weak AI is 

designed to address individual or particular tasks, while strong AI is developed to handle 

several tasks via the use of complex algorithms. Reinforcement 

learning, computer vision, natural language processing, and data mining are all part of weak 

AI, also known as narrow AI. Instances of weak artificial intelligence include AlphaGo, Google 

translation, Amazon chat robots, Tesla Autopilot, and facial recognition (Kaur et al., 2020). 

Strong AI, in contrast, seeks to develop versatile algorithms for decision-making across several 

domains, however research in this area proceeds with caution owing to possible ethical and 

hazardous concerns. Machine learning (ML) and expert systems are subsets of narrow artificial 

intelligence (AI). Machine learning may be categorized into three main types: supervised 

learning, semi-supervised learning, and unsupervised learning, which are determined by the 

underlying principles of the approaches. Supervised learning utilizes datasets that have been 

labeled to train a model, while unsupervised learning operates independently to discover 

characteristics of unlabeled data. Utilizing a combination of labeled and unlabeled data, semi-

supervised learning allows for more efficient training (Kaur et al., 2020). 

Weakly-supervised learning, an innovative strategy in the field of AI, has become more popular 

for reducing the expenses associated with labeling, especially in problems related to object 

segmentation. Deep learning (DL), a component of machine learning (ML), encompasses both 

supervised and unsupervised learning techniques. Deep learning is an artificial neural network 

that has three levels of nodes, with each layer including many linked layers (Tyagi and Chahal, 

2022). 

3. AI applications in dentistry 

Neural networks, often known as NNs, are networks that are inspired by biological systems 

and serve as the foundation for deep learning algorithms. Various forms of neural networks 

exist, with the most significant ones being artificial neural networks (ANNs), convolutional 

neural networks (CNNs), and generative adversarial networks (GANs). ANNs are learning 

algorithms that operate by simulating the behavior of organic neural networks. They are 

applicable to supervised, unsupervised, and reinforcement learning situations and have been 

used to address a wide range of challenges. An ANN is composed of interconnected layers of 

neurons that work together to process information. An ANN is considered "deep" when it has 

numerous layers and a large number of neurons in each layer. The application of deep learning 

in dentistry is an area of great promise and potential within this field of study. These approaches 

can greatly improve the development of advanced decision-making support systems by 

allowing the identification of specific patterns from large databases of images (although various 

types of biological signals or data sources can also be utilized) (Corbella et al., 2021). 

3.1 Neural Networks in Restorative Dentistry 

Early detection of dental caries is vital due to its prevalence as the most frequent dental disease. 

Using dental probes, dentists are able to effectively screen and diagnose dental caries. By 

carefully examining the texture and coloring, they may ascertain the integrity of the tooth. This 

approach is highly dependent on the dentist's knowledge and experience. Specifically, the 

surfaces between teeth, known as approximal surfaces, might provide challenges during dental 

examinations (Chou et al., 2021). Supplementary examinations, such as radiography, are 

crucial in contemporary dentistry and may improve the identification of tooth decay. The most 
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commonly used radiological images for caries screening include bitewings, periapical X-rays, 

and panoramic X-rays. CBCT is not commonly utilized for detecting tooth decay, as stated in 

a study by Prados-Privado et al. in 2020. Utilizing neural networks can enhance the diagnostic 

process for identifying dental caries on radiological imaging, leading to faster and more precise 

examinations. The application of neural networks in conservative dentistry has experienced 

significant advancements, yet its implementation continues to be restricted (Mertens et al., 

2021). Algorithms may be used to identify the boundaries of anatomical and diseased 

structures, even when they seem identical owing to visual noise and poor contrast. Geetha et 

al. utilized an ANN to determine the presence or absence of caries in 105 radiograph images. 

Sixteen feature vectors were generated from the segmented picture and utilized as input nodes. 

The output nodes consisted of either decayed or healthy teeth. The accuracy for caries detection 

turned out to be 97.1%, with a false positive rate of 2.8%. According to Geetha et al. (2020), 

this research suggests that neural networks are much more accurate than standard dental exams 

in detecting tooth decay. The ANN In addition, the detection of dental restorations can be 

facilitated through the utilization of AI. Restorative dentistry can benefit from the application 

of AI, as demonstrated in Abdalla-Aslan et al.'s 2020 study, where dental restorations were 

accurately identified and categorized. The algorithms utilized in their research demonstrated a 

remarkable accuracy rate of 93.6% in identifying dental restorations within 83 panoramic 

photos. Furthermore, Abdalla-Aslan et al. (2021) classified restorations into eleven different 

groups by analyzing the shape and arrangement of grey values. 

The ANN can be utilized to determine the most effective treatment and procedure for dental 

care. In their research, Javed et al. utilized ANN to predict the levels of Streptococcus mutans 

after dental caries excavation. This prediction was made using pre-Streptococcus mutans 

levels, and it was made possible through the use of an iOS App developed with an ANN. A 

total of forty-five primary molars with occlusal caries were selected for the study. The colony 

forming units for Streptococcus mutans before and after were measured and documented. The 

research shows that ANN has the capability to accurately forecast the most optimal excavation 

approach for each particular patient. The ANN achieved a precision of 99.03% and underwent 

microbiological verification. Avoiding the inspection, re-excavation, and re-examination of 

post-Streptococcus mutans, as well as pulpal damage with the excavated cavity, allows for the 

prediction of its occurrence (Javed et al., 2021). Neural networks have several applications in 

restorative dentistry for therapeutic objectives. Artificial intelligence can now aid in the 

frequent diagnosis and selection of treatment methods. An effective approach to adopt 

emerging technologies include using dental X-ray analysis for the identification of caries or 

restoration, as well as employing neural networks in microbiology to optimize therapeutic 

decision-making. Further research is required to incorporate new technology into everyday 

dental practice. Additionally, neural networks might potentially assist in decision-making in 

other areas of restorative dentistry. Neural networks have several applications in restorative 

dentistry for therapeutic objectives. Artificial intelligence can now provide assistance in the 

frequent diagnosis and selection of treatment methods. An effective approach to adopt new 

technologies involves using dental X-ray analysis for the diagnosis of cavities or restorations. 

Additionally, neural networks may aid in making optimal treatment choices in other domains, 

including microbiology. Further research is required to integrate new technology into everyday 

dental practice. However, neural networks might potentially benefit other areas of restorative 

dentistry by aiding in decision-making processes (Majanga and Viriri, 2022). 

3.3 Neural Networks in Endodontics 

The AI importance in endodontics is increasing. It can help identify periapical lesions and root 

fractures. Furthermore, it has advantages in assessing the structure of the root canal system, 
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determining the health of dental pulp stem cells, measuring the working length, and predicting 

the success of retreatment procedures (Aminoshariae et al., 2021). ANN can be utilized as a 

decision-making system to detect the small apical foramen on radiographs. Studies have shown 

that endodontic files were utilized to assess the canal length on radiography images, both with 

and without the aid of ANN. The measurements were taken both before and after the tooth 

extraction procedure using stereomicroscopy. The evaluation of the endodontics showed an 

accuracy rate of 76%, while the ANN achieved an even higher accuracy of 96%. Artificial 

neural networks have shown superior ability compared to humans in accurately determining 

the location of the apical foramen (Ramezanzade et al., 2023).  

Apical periodontitis mostly occurs due to bacterial infection inside the root canal system, 

resulting in an inflammatory response. It may be identified via radiographic diagnostics and 

appears as translucent areas around the apex of a tooth, which are also referred to as periapical 

lesions. Periapical translucencies can be identified through various imaging techniques, such 

as periapical or panoramic radiography and cone-beam computed tomographic imaging (Setzer 

et al., 2020). Setzer et al. employed advanced deep learning methods to detect and analyze 

periapical lesions found in cone-beam computed tomographic (CBCT) images. The accuracy 

in identifying the lesions was 93% according to Setzer et al. (2020). In the study conducted by 

Orhan et al., CNN was employed to detect periapical lesions on CBCT images. The accuracy 

rate of the convolutional neural network in diagnosing periapical lesions was 92.8%, correctly 

identifying 142 out of 153 cases. The results obtained by CNN were on par with those achieved 

by a skilled dental professional (Orhan et al., 2020). A CNN is a specialized type of artificial 

neural network that focuses on extracting valuable information from images by utilizing 

convolutional operations. Pauwels et al. used these convolutional neural networks in their 

study. The periapical radiographs were carefully analyzed to detect any periapical lesions found 

in bovine ribs. The findings were compared with three oral radiologists, and the CNN 

demonstrated a high level of accuracy, as reported by Pauwels et al. (2021). Sadr et al. used 

CNN to evaluate panoramic pictures for the detection of periapical lesions. The researchers 

determined that the evaluation of various tooth kinds on panoramic images is challenging due 

to the procedure of generating radiography images. The diagnostic uncertainty and the need for 

greater sensitivity are the reasons why, despite excellent findings in periapical lesion detection 

by neural network, there remains room for improvement. The sensitivity of the CNN in 

detecting dental issues was greater (87%) in molars compared to other teeth, but the specificity 

was lower (Sadr et al., 2023).  

ANN have a wide range of applications, including dental radiology and genetics. In the field 

of endodontics, researchers have found that these networks can be particularly useful (Ghaffari 

et al., 2024). Neural networks have the potential to be beneficial in endodontics, particularly in 

the interpretation of X-rays and the identification of periapical abnormalities. There is room 

for improvement in the detecting method to achieve high accuracy for all teeth. AI has the 

potential to revolutionize various fields, including genetics, by streamlining the diagnostic 

process. 

3.4 Neural Networks in Orthodontics 

The field of orthodontics is experiencing a widespread adoption of artificial intelligence. 

Orthodontics commonly utilizes various algorithms such as ANN, CN, support vector machine, 

and regression methods (Bichu et al., 2021). Shimizu et al. used an ANN in their research to 

forecast the need of extractions in patients' treatment plans. Furthermore, they factored in the 

anchoring patterns. The accuracy of the ANN in predicting the effectiveness of the treatment 

plan for extractions was an impressive 94.0%, while its prediction accuracy for the usage of 
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maximal anchoring reached 92.8%. The findings indicate that orthodontists can utilize ANN to 

enhance the precision of treatment strategies, as shown by Shimizu et al. (2022). 

Taraji et al. devised an ANN-based approach to forecast the treatment results in patients 

classified as class II and III. The study has the potential to predict the simultaneous emergence 

of abnormal growth patterns in the body's size and shape, namely in the head and face. 

Additionally, it may identify specific areas that may be targeted for treatment of misalignment 

of the teeth and jaw. Research suggests that deep learning neural networks may be the most 

effective method for detecting Temporomandibular joint (TMJ) osteoarthritis. TMJ issues are 

prevalent in 5 to 12% of the population, making them the second most frequent musculoskeletal 

ailment. Additionally, the likelihood of experiencing persistent impairment due to TMJ 

osteoarthritis tends to grow as individuals age. The primary objective is to identify the 

dysfunction of the TMJ prior to the onset of structural deterioration. In Bianchi et al.'s study, 

TMJ CBCT scans, blood samples, and saliva tests were conducted to accomplish this objective 

(Bianchi et al., 2021). The research conducted by Muraev et al. used ANN to accurately 

position the cephalometric points on cephalometric radiography. A comparison was made 

between the accuracy of CP placement using an ANN and three groups of physicians: experts, 

normal doctors, and inexperienced doctors. The findings indicated that ANN) shown 

comparable accuracy to that of an experienced dentist in the design of cephalometric points. 

Furthermore, in some instances, ANN exhibited even greater precision than newly qualified 

dentists (Muraev et al., 2020). Furthermore, ANN may assist in identifying the specific stages 

of growth and development. The research study conducted by Kök et al. required gathering 

cephalometric and hand-wrist radiographs from individuals between the ages of eight and 

seventeen years old. Kök et al. (2020) employed ANN to predict the growth and development 

stages as well as gender using the cervical vertebrae. The findings were determined to be 

94.27% accurate. 

Overall, neural networks have proven to be valuable tools in various aspects of orthodontics. 

They can assist in diagnosing and planning treatments, conducting automated anatomical 

analyses, evaluating growth and development, and assessing treatment outcomes (Bichu et al., 

2021). The potential for widespread adoption and future expansion of artificial intelligence in 

orthodontics is quite significant. 

3.5 Neural Networks in Dental Surgery 

Based on the literature, neural networks have potential applications in the field of dental 

surgery. Ryu et al.'s research aimed to assess and enhance the accuracy of image predictions 

for individual patients undergoing orthognathic surgery. Neural network simulations have the 

potential to enhance treatment plans for surgeons, orthodontists, and patients (Ryu et al., 2021). 

A study by Denadai et al. highlights the potential of AI in evaluating the impact of orthognathic 

surgery on facial aesthetics and perceived age. The study collected photographs of patients who 

underwent orthognathic treatment, comparing their appearance before and after the procedure. 

CNN were then trained using over 0.5 million images to calculate the patients' ages, and over 

17 million ratings to evaluate their appearance. Based on the algorithms, the therapy led to a 

noticeable improvement in the look of the majority of patients (66.4%), resulting in a reduction 

in their perceived age by over one year. In the study conducted by Denadai et al. (2020), the 

author utilized a CNN to assess the attractiveness of individuals who had received cleft surgery. 

Kim et al. employed CNN to predict the probability of experiencing paresthesia of the inferior 

alveolar nerve after removing third molars. Removing the lower third molar is a frequently 

performed dental surgical procedure. Numbness or tingling of the nerve is a common issue that 

can occur after the removal of wisdom teeth in the lower jaw. Before the extraction, the CNN 
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utilized panoramic pictures to predict the chances of nerve paresthesia by examining the 

connection between the nerve canal and tooth roots. Nevertheless, the scientists reached the 

conclusion that panoramic radiographs presented as two-dimensional pictures may result in an 

increased number of false positive or negative outcomes. Consequently, more investigation is 

required to address this issue (Kim et al., 2021). Deep learning can offer significant benefits in 

identifying oral lesions. Ameloblastoma (AB) and odontogenic keratocyst (OK) are two 

common conditions that can impact the jaws, specifically the back part of the lower jaw. Liu 

et al. utilized panoramic radiographs to detect these two malignancies, as they offer a more 

budget-friendly and convenient alternative to CT or MR scans. Given the difficulty in 

differentiating between AB and OK in panoramic radiographs, a convolutional neural network 

was employed using the transfer learning technique. The radiographs were carefully created to 

improve contrast in the specific area of focus. Every lesion underwent thorough histological 

testing for verification. The accuracy of the CNN reached an impressive 90.36%, 

outperforming the other three neural networks utilized in the study. The research mentioned 

above indicates that neural networks could be advantageous for oral maxillofacial specialists 

in preoperative environments (Liu et al., 2021). 

Prior research suggests that neural networks have the potential to be used in the field of 

implantology. The use of three-dimensional CBCT images may aid in the planning of dental 

implant therapy, and this process can be further enhanced by artificial intelligence (AI) systems 

(Kurt Bayrakdar et al., 2021). Furthermore, panoramic radiographs may be analyzed using 

convolutional neural networks to accurately detect the specific brands of dental implants and 

determine the stage of therapy. CNN can be utilized to assess the effectiveness of 

osteointegration. There can be complications when a layer of soft tissue forms around the area 

where the bone and the implant meet, potentially affecting osteointegration. Ultrasound 

scanning may reveal this layer, as demonstrated in a study by Kwak et al. (2021). Recent 

research has utilized artificial intelligence to measure the degree of bone loss surrounding 

dental implants (Lee et al., 2022). 

3.6 Neural Networks in Periodontology 

Periodontitis is a widespread concern that impacts a large number of people worldwide. If not 

addressed, it can lead to moving of teeth and, in severe cases, tooth loss. In order to avoid this 

occurrence, it is necessary to implement early illness identification and efficient treatment 

(Laudenbach and Kumar, 2020). In order to get a dependable diagnosis, a thorough physical 

examination must be conducted. Consequently, dental probing is employed to evaluate the 

depth of pockets and measure clinical attachment loss. The accuracy of periodontal probing 

can be affected by the personal judgment of the clinician performing the procedure. Dental 

radiographs, which are often used, need assessment that is contingent upon the examiner's level 

of expertise. Neural networks have been used by several authors to reduce mistakes in 

diagnosis. Chang et al. employed CNN to analyze panoramic radiographs in order to detect 

periodontal bone loss, which was quantified as a percentage of the tooth root length. The results 

were compared with the evaluations conducted by six experienced dental professionals. 

According to a study by Chang et al. (2022), the CNN demonstrated higher accuracy (83%) as 

well as reliability compared to dental professionals (80%) in detecting periodontal bone loss. 

Periapical radiographs can be utilized to detect any bone loss around dental implants. 

Nevertheless, there is a difficulty that arises when the bone margins around the implants are 

occasionally unclear or may overlap with each other. CNN can analyze the bone level, top, and 

apex of dental implants on dental periapical radiographs. The research conducted by Jun-

Young Cha et al. included the calculation and classification of bone loss percentage using an 

automated approach. The degree of peri-implantitis may be evaluated using this approach (Cha 

et al., 2021). Lee et al. utilized a deep CNN to analyze radiographs and measure the degree of 
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radiographic bone loss (RBL) for each tooth. The RBL %, staging, and presumptive diagnosis, 

determined by the recent periodontitis classification established by a reliable source, were 

compared to the measures carried out by independent examiners. The accuracy of the neural 

network reached an impressive 85%. Neural networks have proven to be highly effective in 

assessing RBL and providing image-based periodontal diagnostics, as demonstrated by Lee et 

al. (2022). 

Neural networks have been used by other authors to assess radiographic bone loss. Through 

this approach, a new automated technique has been developed to classify the stages of 

periodontitis. This technique is based on the criteria that were discussed and updated at the 

2017 World Workshop on the Classification of Periodontal and Peri-implant Diseases and 

Conditions. In their study, Chang et al. employed panoramic pictures and convolutional neural 

networks to accurately detect and analyze various dental structures, such as the periodontal 

bone level, the cementoenamel junction level, and the teeth. This innovative approach has the 

potential to aid in the diagnosis of periodontitis stage (Chang et al., 2020). Vadzyuk et al. 

considered psychological characteristics in order to forecast the progression of periodontal 

disease. The researchers determined that the patients' anxiety levels and levels of stress 

hormones had an influence on the development of periodontitis. Recent research has shown 

promising results in using advanced technology to predict the likelihood of periodontal disease 

in young individuals. By analyzing tooth hard tissues, oral hygiene level, and 

psychophysiological characteristics, researchers have found that neural networks can provide 

precise predictions (Vadzyuk et al., 2021). Neural networks have shown to be a valuable tool 

for both physicians and scientists in the field of periodontology. An accurate evaluation of bone 

loss is essential for determining periodontal disease and planning therapy. Further study and 

enhancements are necessary to integrate this technology into routine periodontal practice. 

CONCLUSION 

Dentistry is a rapidly evolving branch of medicine characterized by the rapid advancement of 

new technology. Currently, the field of dental radiography benefits greatly from the integration 

of artificial intelligence and neural networks. These advanced technologies help to simplify the 

tasks of diagnosis, treatment planning, and predicting treatment results. Neural networks are 

also used in several other fields of dentistry such as genetics, psychology, microbiology, and 

numerous more. Artificial neural networks and convolutional neural networks are widely 

utilized in various applications. Neural networks in restorative dentistry may accurately 

identify tooth decay or restorations and assist in determining the most appropriate strategy for 

removing caries. Neural networks are extremely beneficial in the field of endodontics. They 

can be used to identify periapical lesions and root fractures, evaluate the root canal system, 

estimate the vitality of dental pulp stem cells, determine working length, and predict the success 

of retreatment procedures. Orthodontics utilizes innovative methods to assist in the diagnosis 

as well as planning of treatment, identification of specific sites on the cephalometric analysis, 

examination of anatomical structures, evaluation of growth and development, as well as 

evaluation of treatment outcomes. Neural networks have the potential to greatly assist in dental 

surgery by aiding in tasks like surgical planning for orthognathic procedures, anticipating post-

extraction complications, identifying bone lesions, and coordinating implant treatments. 

Moreover, artificial intelligence is expanding its presence in the field of periodontology. In the 

mentioned investigations, it was utilized to evaluate the degree of bone loss in the gums, bone 

loss around dental implants, and to predict the development of periodontal disease based on 

psychological traits. This study demonstrates the rapid progress of artificial intelligence in the 

last several years and suggests that it will soon be a common instrument in contemporary 

dentistry. This method has the following benefits: higher production; improved accuracy and 
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precision; enhanced monitoring abilities; as well as time savings. Further research is required 

to fully integrate neural networks into the field of dentistry, enabling its regular use and 

streamlining the tasks of dentists.  

REFERNCES 

Abdalla-Aslan, R., Yeshua, T., Kabla, D., Leichter, I., & Nadler, C. (2020). An artificial intelligence 

system using machine-learning for automatic detection and classification of dental restorations in 

panoramic radiography. Oral surgery, oral medicine, oral pathology and oral radiology, 130(5), 593-602. 

Aminoshariae, A., Kulild, J., & Nagendrababu, V. (2021). Artificial intelligence in endodontics: current 

applications and future directions. Journal of endodontics, 47(9), 1352-1357. 

Bianchi, J., de Oliveira Ruellas, A. C., Goncalves, J. R., Paniagua, B., Prieto, J. C., Styner, M., ... & 

Cevidanes, L. H. S. (2020). Osteoarthritis of the temporomandibular joint can be diagnosed earlier using 

biomarkers and machine learning. Scientific reports, 10(1), 8012. 

Bichu, Y. M., Hansa, I., Bichu, A. Y., Premjani, P., Flores-Mir, C., & Vaid, N. R. (2021). Applications 

of artificial intelligence and machine learning in orthodontics: a scoping review. Progress in 

orthodontics, 22, 1-11. 

Carrillo‐Perez, F., Pecho, O. E., Morales, J. C., Paravina, R. D., Della Bona, A., Ghinea, R., ... & Herrera, 

L. J. (2022). Applications of artificial intelligence in dentistry: A comprehensive review. Journal of 

Esthetic and Restorative Dentistry, 34(1), 259-280. 

Cha, J. Y., Yoon, H. I., Yeo, I. S., Huh, K. H., & Han, J. S. (2021). Peri-implant bone loss measurement 

using a region-based convolutional neural network on dental periapical radiographs. Journal of clinical 

medicine, 10(5), 1009. 

Chang, H. J., Lee, S. J., Yong, T. H., Shin, N. Y., Jang, B. G., Kim, J. E., ... & Yi, W. J. (2020). Deep 

learning hybrid method to automatically diagnose periodontal bone loss and stage 

periodontitis. Scientific reports, 10(1), 7531. 

Chang, J., Chang, M. F., Angelov, N., Hsu, C. Y., Meng, H. W., Sheng, S., ... & Ayilavarapu, S. (2022). 

Application of deep machine learning for the radiographic diagnosis of periodontitis. Clinical Oral 

Investigations, 26(11), 6629-6637. 

Chou, R., Pappas, M., Dana, T., Selph, S., Hart, E., Fu, R. F., & Schwarz, E. (2021). Screening and 

interventions to prevent dental caries in children younger than 5 years: updated evidence report and 

systematic review for the US Preventive Services Task Force. Jama, 326(21), 2179-2192. 

Corbella, S., Srinivas, S., & Cabitza, F. (2021). Applications of deep learning in dentistry. Oral Surgery, 

Oral Medicine, Oral Pathology and Oral Radiology, 132(2), 225-238. 

Denadai, R., Chou, P. Y., Su, Y. Y., Lin, H. H., Ho, C. T., & Lo, L. J. (2020). The impacts of orthognathic 

surgery on the facial appearance and age perception of patients presenting skeletal class III deformity: 

an outcome study using the FACE-Q report and surgical professional–based panel assessment. Plastic 

and reconstructive surgery, 145(4), 1035-1046. 

Ekmekci, P. E., Arda, B., Ekmekci, P. E., & Arda, B. (2020). History of artificial intelligence. Artificial 

Intelligence and Bioethics, 1-15. 

Geetha, V., Aprameya, K. S., & Hinduja, D. M. (2020). Dental caries diagnosis in digital radiographs 

using back-propagation neural network. Health Information Science and Systems, 8, 1-14. 

Ghaffari, M., Zhu, Y., & Shrestha, A. (2024). A Review of Advancements of Artificial Intelligence in 

Dentistry. Dentistry Review, 100081. 



Wedad Saud Alaida et al. 475 

 

 
Migration Letters 

 

Javed, S., Zakirulla, M., Baig, R. U., Asif, S. M., & Meer, A. B. (2020). Development of artificial neural 

network model for prediction of post-streptococcus mutans in dental caries. Computer Methods and 

Programs in Biomedicine, 186, 105198. 

Kakileti, S. T., Madhu, H. J., Krishnan, L., Manjunath, G., Sampangi, S., & Ramprakash, H. V. (2020). 

Observational study to evaluate the clinical efficacy of thermalytix for detecting breast cancer in 

symptomatic and asymptomatic women. JCO global oncology, 6, 1472-1480. 

Kaur, S., Singla, J., Nkenyereye, L., Jha, S., Prashar, D., Joshi, G. P., ... & Islam, S. R. (2020). Medical 

diagnostic systems using artificial intelligence (ai) algorithms: Principles and perspectives. IEEE 

Access, 8, 228049-228069. 

Khanagar, S. B., Al-Ehaideb, A., Maganur, P. C., Vishwanathaiah, S., Patil, S., Baeshen, H. A., ... & 

Bhandi, S. (2021). Developments, application, and performance of artificial intelligence in dentistry–A 

systematic review. Journal of dental sciences, 16(1), 508-522. 

Kim, B. S., Yeom, H. G., Lee, J. H., Shin, W. S., Yun, J. P., Jeong, S. H., ... & Kim, B. C. (2021). Deep 

learning-based prediction of paresthesia after third molar extraction: A preliminary 

study. Diagnostics, 11(9), 1572. 

Kök, H., Izgi, M. S., & Acilar, A. M. (2021). Determination of growth and development periods in 

orthodontics with artificial neural network. Orthodontics & craniofacial research, 24, 76-83. 

Kubassova, O., Shaikh, F., Melus, C. and Mahler, M., 2021. History, current status, and future directions 

of artificial intelligence. Precision Medicine and Artificial Intelligence, pp.1-38. 

Kurt Bayrakdar, S., Orhan, K., Bayrakdar, I. S., Bilgir, E., Ezhov, M., Gusarev, M., & Shumilov, E. 

(2021). A deep learning approach for dental implant planning in cone-beam computed tomography 

images. BMC medical imaging, 21(1), 86. 

Kwak, Y., Nguyen, V. H., Hériveaux, Y., Belanger, P., Park, J., & Haïat, G. (2021). Ultrasonic 

assessment of osseointegration phenomena at the bone-implant interface using convolutional neural 

network. The Journal of the Acoustical Society of America, 149(6), 4337-4347. 

Laudenbach, J. M., & Kumar, S. S. (2020). Common dental and periodontal diseases. Dermatologic 

clinics, 38(4), 413-420. 

Lee, C. T., Kabir, T., Nelson, J., Sheng, S., Meng, H. W., Van Dyke, T. E., ... & Shams, S. (2022). Use 

of the deep learning approach to measure alveolar bone level. Journal of clinical periodontology, 49(3), 

260-269. 

Liu, Z., Liu, J., Zhou, Z., Zhang, Q., Wu, H., Zhai, G., & Han, J. (2021). Differential diagnosis of 

ameloblastoma and odontogenic keratocyst by machine learning of panoramic radiographs. International 

Journal of Computer Assisted Radiology and Surgery, 16, 415-422. 

Luger, G. F., & Luger, G. F. (2021). Modern AI and how we got here. Knowing our World: An Artificial 

Intelligence Perspective, 49-74. 

Majanga, V., & Viriri, S. (2022). A survey of dental caries segmentation and detection techniques. The 

Scientific World Journal, 2022. 

Mertens, S., Krois, J., Cantu, A. G., Arsiwala, L. T., & Schwendicke, F. (2021). Artificial intelligence 

for caries detection: randomized trial. Journal of dentistry, 115, 103849. 

Muraev, A. A., Tsai, P., Kibardin, I., Oborotistov, N., Shirayeva, T., Ivanov, S., ... & Tuturov, N. (2020). 

Frontal cephalometric landmarking: humans vs artificial neural networks. International Journal of 

Computerized Dentistry, 23(2). 



476 The Transformative Influence Of Artificial Intelligence In Dentistry 

 
 
Orhan, K. A. A. N., Bayrakdar, I. S., Ezhov, M., Kravtsov, A., & Özyürek, T. A. H. A. (2020). Evaluation 

of artificial intelligence for detecting periapical pathosis on cone‐beam computed tomography 

scans. International endodontic journal, 53(5), 680-689. 

Pauwels R, Brasil DM, Yamasaki MC, Jacobs R, Bosmans H, Freitas DQ, Haiter-Neto F. Artificial 

intelligence for detection of periapical lesions on intraoral radiographs: Comparison between 

convolutional neural networks and human observers. Oral surgery, oral medicine, oral pathology and 

oral radiology. 2021 May 1;131(5):610-6. 

Prados-Privado, M., García Villalón, J., Martínez-Martínez, C. H., Ivorra, C., & Prados-Frutos, J. C. 

(2020). Dental caries diagnosis and detection using neural networks: a systematic review. Journal of 

clinical medicine, 9(11), 3579. 

Ramezanzade, S., Laurentiu, T., Bakhshandah, A., Ibragimov, B., Kvist, T., EndoReCo, & Bjørndal, L. 

(2023). The efficiency of artificial intelligence methods for finding radiographic features in different 

endodontic treatments-a systematic review. Acta Odontologica Scandinavica, 81(6), 422-435. 

Rodrigues, J. A., Krois, J., & Schwendicke, F. (2021). Demystifying artificial intelligence and deep 

learning in dentistry. Brazilian oral research, 35. 

Ryu, J. Y., Chung, H. Y., & Choi, K. Y. (2021). Potential role of artificial intelligence in craniofacial 

surgery. Archives of Craniofacial Surgery, 22(5), 223. 

Sadr, S., Mohammad-Rahimi, H., Motamedian, S. R., Zahedrozegar, S., Motie, P., Vinayahalingam, S., 

... & Nosrat, A. (2023). Deep learning for detection of periapical radiolucent lesions: a systematic review 

and meta-analysis of diagnostic test accuracy. Journal of Endodontics, 49(3), 248-261. 

Schwendicke, F. A., Samek, W., & Krois, J. (2020). Artificial intelligence in dentistry: chances and 

challenges. Journal of dental research, 99(7), 769-774. 

Setzer, F. C., Shi, K. J., Zhang, Z., Yan, H., Yoon, H., Mupparapu, M., & Li, J. (2020). Artificial 

intelligence for the computer-aided detection of periapical lesions in cone-beam computed tomographic 

images. Journal of endodontics, 46(7), 987-993. 

Shimizu, Y., Tanikawa, C., Kajiwara, T., Nagahara, H., & Yamashiro, T. (2022). The validation of 

orthodontic artificial intelligence systems that perform orthodontic diagnoses and treatment 

planning. European Journal of Orthodontics, 44(4), 436-444. 

Taraji, S., Atici, S. F., Viana, G., Kusnoto, B., Allareddy, V. S., Miloro, M., & Elnagar, M. H. (2023). 

Novel machine learning algorithms for prediction of treatment decisions in adult patients with class III 

malocclusion. Journal of Oral and Maxillofacial Surgery, 81(11), 1391-1402. 

Tyagi, A. K., & Chahal, P. (2022). Artificial intelligence and machine learning algorithms. In Research 

anthology on machine learning techniques, methods, and applications (pp. 421-446). IGI Global. 

Vadzyuk, S., Boliuk, Y., Luchynskyi, M., Papinko, I., & Vadzyuk, N. (2021). Prediction of the 

development of periodontal disease. Proceeding of the Shevchenko Scientific Society. Medical 

Sciences, 65(2). 

Xu, Y., Liu, X., Cao, X., Huang, C., Liu, E., Qian, S., ... & Zhang, J. (2021). Artificial intelligence: A 

powerful paradigm for scientific research. The Innovation, 2(4). 

 

 

 

 


