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Abstract: Artificial intelligence (AI) has emerged as a transformative technology in various fields, 

including dentistry. This literature review provides an overview of recent research papers that explore the 

application of AI in dentistry and its impact on clinical practice. The selected papers cover a wide range of 

topics, including dental disease detection, dental imaging analysis, dental education, and diagnostic 

accuracy assessment. In the domain of dental disease detection, the use of AI algorithms has shown 

promising results in automating the detection of dental pathologies such as caries, periodontal diseases, 

and lesions. These algorithms have the potential to improve accuracy, enable early intervention, and 

enhance treatment planning. Furthermore, the integration of AI in dental imaging analysis has enabled 

advanced image interpretation and segmentation. Studies have demonstrated the effectiveness of AI 

algorithms in analyzing panoramic radiographs, cone-beam computed tomography (CBCT), and intraoral 

radiography, leading to improved identification of dental conditions such as root fractures and periapical 

radiolucent lesions. Moreover, the integration of AI in dental education has revolutionized the learning 

experience. Virtual reality simulations, computer-assisted learning, and AI-based assessment tools have 

enhanced student engagement, skill acquisition, and curriculum updates.Overall, this literature review 

highlights the potential of AI in transforming dentistry. The selected papers contribute to the growing body 

of knowledge on AI applications in dentistry and pave the way for further research and advancements in 

this field. The integration of AI has the potential to revolutionize dental practice, improve diagnostic 

accuracy, optimize treatment planning, and elevate the quality of patient care. 
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I. INTRODUCTION 

In recent years, the integration of artificial intelligence (AI) and deep learning techniques has revolutionized the field of 

dentistry. These advancements have led to significant improvements in various aspects of dental practice, including 

diagnosis, treatment planning, education, and research. A growing body of literature has emerged, focusing on the 

application of AI in dentistry and assessing its impact on clinical outcomes and workflow efficiency. This 

comprehensive literature review aims to provide an overview of recent research papers that explore the use of AI in 

dentistry. The selected papers cover a wide range of topics, including dental disease detection, dental imaging analysis, 

dental education, and diagnostic accuracy assessment. Each paper presents novel approaches and methodologies that 

leverage AI algorithms to enhance dental care and improve patient outcomes. 

The review begins with studies that investigate the application of AI in dental disease detection. These papers explore 

the use of AI algorithms to automate the detection of dental pathologies such as dental caries, periodontal diseases, and 

dental lesions. By leveraging AI, these studies demonstrate improved accuracy and efficiency in disease detection, 

enabling early intervention and effective treatment planning. Furthermore, the review examines papers that focus on 

AI-based dental imaging analysis. These studies utilize AI algorithms to analyze dental imaging modalities such as 

panoramic radiographs, cone-beam computed tomography (CBCT), and intraoral radiography. The findings 

demonstrate the effectiveness of AI in image interpretation, segmentation, and the identification of specific dental 

conditions, including root fractures and periapical radiolucent lesions. Additionally, the review covers papers that 

discuss the integration of AI in dental education. These studies explore the use of AI-driven technologies such as virtual 

reality simulations, computer-assisted learning, and AI-based assessment tools to enhance dental education and skills 
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development. The findings highlight the potential of AI to improve student learning outcomes, clinical skills 

acquisition, and curriculum updates in dental education. 

Moreover, the review includes papers that assess the diagnostic and prognostic accuracy of AI in endodontic dentistry. 

These studies evaluate the effectiveness of AI algorithms in improving diagnostic outcomes, treatment planning, and 

patient management in endodontics. In conclusion, this literature review provides a comprehensive overview of recent 

research papers that examine the application of AI in dentistry. The findings demonstrate the potential of AI to 

transform various aspects of dental practice, including disease detection, imaging analysis, education, and treatment 

planning. The selected papers contribute to the growing body of knowledge on AI in dentistry and lay the foundation 

for further research and advancements in this exciting field. 

 

1.1. Dental Disease Diagnosis – Need for the Study 

Dental disease diagnosis plays a critical role in identifying and treating oral health issues. Traditional diagnostic 

methods heavily rely on manual examination and expert judgment, which can be time-consuming and subjective. With 

recent advancements in artificial intelligence (AI) and deep learning, there is an opportunity to enhance the accuracy 

and efficiency of dental disease diagnosis. This project focuses on utilizing AI deep learning techniques, specifically 

with textual data, to aid in dental disease diagnosis. By leveraging natural language processing (NLP) techniques, the 

project aims to analyze dental patient records, including clinical notes, diagnostic reports, and other relevant textual 

information. The objective is to develop a deep learning model that can effectively extract features from the textual data 

and accurately classify or predict various dental diseases. One of the commonly used algorithms in this project is the 

recurrent neural network (RNN), which is well-suited for processing sequential data like clinical notes. The RNN 

architecture, such as long short-term memory (LSTM) or gated recurrent unit (GRU), can capture temporal 

dependencies in the data and learn contextual representations of dental disease patterns. The model can be trained using 

techniques like backpropagation through time (BPTT) and optimized with gradient descent-based algorithms such as 

Adam or RMS prop. By automating the diagnosis process, this project has the potential to streamline dental healthcare, 

reduce human error, and improve patient outcomes. Furthermore, the integration of AI technology can provide dentists 

with valuable insights and recommendations, assisting them in making well-informed treatment decisions. 

 

II. LITERATURE REVIEW 

Martins, M. V., Baptista, L., Luís, H., Assunção, V., Araújo, M. R., &Realinho, V. (2023).The paper "Machine 

Learning in X-ray Diagnosis for Oral Health: A Review of Recent Progress" by Martins et al. offers an overview of the 

advancements in using machine learning (ML) techniques for diagnosing oral health conditions through X-ray images. 

The authors highlight the potential of ML algorithms in providing automated and reliable diagnostic support to dental 

professionals. They discuss the application of ML in detecting dental caries, periodontal diseases, and endodontic 

pathologies, presenting an extensive review of recent studies and methodologies. The paper explores various ML 

algorithms such as convolutional neural networks, support vector machines, and decision trees, while considering the 

challenges associated with data availability and quality. Ethical considerations and risks are also discussed, 

emphasizing the importance of patient privacy and algorithm transparency. In summary, the paper underscores the 

benefits of ML in enhancing diagnostic accuracy and treatment planning in oral health and calls for further research, 

standardization, and collaboration between dental professionals and ML experts.[1] 

Sunnetci, K. M., Kaba, E., Celiker, F. B., &Alkan, A. (2023).The paper titled "Deep Network-Based Comprehensive 

Parotid Gland Tumour Detection" by Sunnetci et al. presents a novel approach for the detection of parotid gland 

tumours using deep neural networks. The authors address the challenges faced in accurately identifying parotid gland 

tumours and propose a comprehensive solution utilizing deep learning techniques.The paper discusses the methodology 

of the proposed deep network-based system, which consists of two stages: localization and classification. In the 

localization stage, a region proposal network is employed to identify potential tumor regions within the parotid gland. 

Subsequently, in the classification stage, a deep convolutional neural network is utilized to classify the identified 

regions as either tumor or non-tumor.The authors evaluate the performance of their proposed system using a dataset of 

parotid gland images. They report promising results, demonstrating high accuracy and sensitivity in detecting parotid 

gland tumors. The proposed approach outperforms traditional methods and showcases the potential of deep learning in 
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improving tumor detection in the parotid gland.Overall, the paper highlights the efficacy of deep neural networks in 

comprehensive parotid gland tumor detection. The proposed system shows promise for assisting clinicians in the 

accurate and early detection of parotid gland tumors, which can contribute to timely treatment and improved patient 

outcomes.[2] 

Pawar, S., Aher, A., Mailapalli, A., Chaturbhuj, M., &Dandge, H. (2023).The paper titled "Dental Disease 

Detection Using Deep Learning" by Pawar et al. presents a study on the application of deep learning techniques for the 

detection of dental diseases. The authors address the need for accurate and efficient dental disease detection and 

propose a deep learning-based approach to assist in this process.The paper discusses the methodology employed in the 

study, which involves training a deep convolutional neural network (CNN) on a large dataset of dental images. The 

authors utilize various dental disease labels to classify the images into different disease categories. They employ data 

augmentation techniques to enhance the model's performance and reduce over fitting.The authors evaluate the 

performance of their deep learning model on a separate test dataset, reporting promising results in terms of accuracy 

and sensitivity for dental disease detection. The proposed approach demonstrates the potential of deep learning in 

automating the detection of dental diseases, which can assist dental professionals in early diagnosis and treatment 

planning.Overall, the paper highlights the effectiveness of deep learning in dental disease detection. The proposed deep 

learning model shows promise for improving the accuracy and efficiency of dental disease diagnosis, ultimately leading 

to enhanced oral healthcare outcomes.[3] 

Fatima, A., Shafi, I., Afzal, H., Mahmood, K., Díez, I. D. L. T., Lipari, V., ...& Ashraf, I. (2023, January).The 

paper titled "Deep Learning-Based Multiclass Instance Segmentation for Dental Lesion Detection" by Fatima et al. 

focuses on the development of a deep learning-based approach for multiclass instance segmentation to detect dental 

lesions. The authors address the need for accurate and comprehensive detection of dental lesions and propose a novel 

methodology utilizing deep learning techniques.The paper discusses the implementation of a deep neural network 

architecture for multiclass instance segmentation. The proposed model is trained on a large dataset of dental images, 

where each lesion instance is segmented and classified into different lesion categories. The authors employ advanced 

data augmentation techniques to enhance the model's performance and mitigate overfitting.The performance of the 

proposed approach is evaluated using various evaluation metrics, demonstrating promising results in terms of accuracy 

and precision for dental lesion detection. The deep learning-based multiclass instance segmentation technique 

showcases the potential to improve the accuracy and efficiency of dental lesion detection, facilitating early diagnosis 

and treatment planning.Overall, the paper highlights the efficacy of deep learning techniques in multiclass instance 

segmentation for dental lesion detection. The proposed approach presents a valuable contribution to the field of dental 

healthcare by providing a more accurate and comprehensive solution for detecting and classifying dental lesions, 

ultimately improving patient care and outcomes.[4] 

Zhu, J., Chen, Z., Zhao, J., Yu, Y., Li, X., Shi, K., ...&Zheng, Y. (2023). The paper titled "Artificial Intelligence in 

the Diagnosis of Dental Diseases on Panoramic Radiographs: A Preliminary Study" by Zhu et al. presents a preliminary 

study on the application of artificial intelligence (AI) in diagnosing dental diseases using panoramic radiographs. The 

authors aim to investigate the feasibility and efficacy of using AI algorithms for dental disease diagnosis.The study 

focuses on training and evaluating a deep learning model using a dataset of panoramic radiographs. The authors utilize 

convolutional neural networks (CNNs) to analyze the radiographs and detect and classify dental diseases, including 

dental caries, periodontal diseases, and periapical lesions.The performance of the AI model is assessed using various 

evaluation metrics, including sensitivity, specificity, and accuracy. The results indicate promising outcomes, suggesting 

that AI algorithms have the potential to assist in the accurate diagnosis of dental diseases using panoramic 

radiographs.Overall, the paper demonstrates the potential of AI in diagnosing dental diseases on panoramic 

radiographs. The preliminary study suggests that AI algorithms can provide valuable support to dental professionals by 

enhancing diagnostic accuracy and efficiency. Further research and validation are necessary to fully assess the 

effectiveness and generalizability of AI-based dental disease diagnosis in clinical practice.[5] 

Haghanifar, A., Majdabadi, M. M., Haghanifar, S., Choi, Y., &Ko, S. B. (2023). PaXNet. 

The paper titled "PaXNet: Tooth Segmentation and Dental Caries Detection in Panoramic X-ray Using Ensemble 

Transfer Learning and Capsule Classifier" by Haganifar et al. presents a novel approach called PaXNet for tooth 

segmentation and dental caries detection in panoramic X-ray images. The authors address the challenges of accurate 
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tooth segmentation and caries detection in dental radiography and propose a comprehensive framework that combines 

ensemble transfer learning and a capsule classifier.The PaXNet framework consists of two stages: tooth segmentation 

and dental caries detection. In the tooth segmentation stage, a U-Net-based ensemble transfer learning approach is 

employed to accurately segment individual teeth in panoramic X-ray images. The segmented tooth images are then fed 

into a capsule classifier in the caries detection stage to identify and classify dental caries.The authors evaluate the 

performance of PaXNet on a dataset of panoramic X-ray images, reporting promising results in terms of tooth 

segmentation accuracy and dental caries detection. The proposed framework outperforms other state-of-the-art methods 

and demonstrates the effectiveness of ensemble transfer learning and capsule classifiers in dental image 

analysis.Overall, the paper highlights the efficacy of PaXNet in tooth segmentation and dental caries detection in 

panoramic X-ray images. The proposed approach shows promise in improving the accuracy and efficiency of dental 

radiographic analysis, which can assist dental professionals in early diagnosis and treatment planning.[6] 

Hamamci, I. E., Er, S., Simsar, E., Sekuboyina, A., Gundogar, M., Stadlinger, B., ...&Menze, B. (2023).  

The paper by Hamamci et al. introduces a novel approach for analysing panoramic dental X-rays using diffusion-based 

hierarchical multi-label object detection. The goal of the study is to address the challenges associated with accurately 

detecting multiple dental abnormalities in panoramic X-ray images.The proposed methodology combines diffusion 

maps, a dimensionality reduction technique, with a hierarchical multi-label object detection framework. This approach 

enables the detection and classification of various dental abnormalities, such as dental caries, periodontal diseases, and 

dental implants, in a hierarchical manner.The authors evaluate the performance of their approach on a dataset of 

panoramic dental X-ray images and compare it with existing methods. The results demonstrate the superior 

performance of the diffusion-based hierarchical multi-label object detection approach in accurately identifying and 

classifying multiple dental abnormalities.The findings of this study suggest that the proposed approach has the potential 

to significantly enhance the efficiency and accuracy of dental radiographic analysis in clinical practice. It provides a 

valuable tool for comprehensive diagnosis and treatment planning in the field of dental healthcare.[7] 

Tavakalova, Q. M., Qobilovna, B. Z., &Sarvinoz, Y. (2023).The study conducted by Tavakalova et al. examines the 

effectiveness of a prevention program in addressing dental diseases among school-age children. The program 

incorporates various components such as oral health education, regular dental check-ups, and preventive measures like 

fluoride treatments and dental sealants.The authors implemented the prevention program and assessed its impact on oral 

health outcomes. The study evaluated oral health indicators before and after the intervention to measure 

improvements.The results demonstrate positive outcomes, showing a reduction in dental disease incidence among the 

participating children. The prevention program led to improved oral hygiene practices, decreased prevalence of dental 

caries, and increased oral health knowledge among the children.The findings highlight the significance of early 

intervention and comprehensive oral health education in promoting dental health and preventing dental diseases in 

school-age children. Implementing prevention programs that encompass education and preventive measures can have a 

substantial positive impact on oral health outcomes in this population.[8] 

Hung, K. F., Yeung, A. W. K., Bornstein, M. M., &Schwendicke, F. (2023).the integration of personalized dental 

medicine and artificial intelligence (AI) in dentomaxillofacial imaging. The authors emphasize the significance of 

personalized approaches in dental healthcare and the potential of AI in improving dentomaxillofacial imaging 

practices.The paper highlights the importance of personalized dental medicine, which considers individual patient 

characteristics and needs for optimal treatment outcomes. It emphasizes the potential benefits of tailoring dental 

interventions based on patient-specific factors.The authors also explore the role of AI in dentomaxillofacial imaging. 

They discuss the applications of AI techniques such as machine learning and deep learning in image analysis and 

interpretation. AI has the potential to enhance diagnostic accuracy, assist in treatment planning, and support decision-

making in dental imaging.The study underscores the relevance of combining personalized dental medicine with AI to 

optimize dentomaxillofacial imaging. By leveraging AI algorithms, dental professionals can improve diagnosis, 

treatment outcomes, and patient care in the field of dentistry.[9] 

Mahdi, S. S., Battineni, G., Khawaja, M., Allana, R., Siddiqui, M. K., & Agha, D. (2023). 

The paper by Mahdi et al. provides a comprehensive review of the impact of artificial intelligence (AI) on digital 

healthcare initiatives, with a specific focus on its applications in dental healthcare. The authors explore various AI 

techniques and their potential benefits in improving dental healthcare outcomes.The study highlights the wide range of 
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AI applications in dental healthcare, including image analysis, diagnosis, treatment planning, and patient management. 

The authors discuss how AI algorithms can analyze dental images, such as X-rays and scans, to detect and classify 

dental conditions accurately. They also emphasize the potential of AI in improving treatment planning by considering 

patient-specific factors and predicting treatment outcomes.Furthermore, the paper examines the role of AI in patient 

management, such as personalized treatment recommendations and monitoring oral health behaviour’s. The authors 

discuss the potential benefits of AI in enhancing efficiency, accuracy, and patient experience in dental healthcare. the 

review highlights the transformative potential of AI in dental healthcare. The integration of AI technologies has the 

potential to revolutionize various aspects of dental practice, leading to improved diagnosis, treatment planning, and 

patient management.[10] 

Mosavat, F., Ahmadi, E., Amirfarhangi, S., &Rafeie, N. (2023).The study by Mosavat et al. evaluates the diagnostic 

accuracy of cone beam computed tomography (CBCT) and intraoral radiography for detecting proximal caries in the 

presence of various dental restoration materials. The authors aim to assess the effectiveness of these imaging techniques 

in detecting caries in teeth with different types of dental restorations.The study involves a sample of patients who have 

undergone dental restorations and compares the performance of CBCT and intraoral radiography in detecting proximal 

caries around these restorations. The diagnostic accuracy of each imaging technique is evaluated by comparing the 

findings with clinical examinations as the reference standard.The results of the study indicate that CBCT demonstrates 

higher sensitivity and accuracy compared to intraoral radiography in detecting proximal caries around dental 

restorations. CBCT is found to be particularly effective in cases where metal or ceramic restorations are present, as it 

provides better visualization of the carious lesions.The findings suggest that CBCT can be a valuable tool for detecting 

proximal caries in teeth with different types of dental restorations. It offers enhanced diagnostic accuracy, especially in 

cases involving metal or ceramic restorations, providing valuable information for clinicians in treatment planning and 

decision-making.[11] 

Panyarak, W., Wantanajittikul, K., Suttapak, W., Charuakkra, A., &Prapayasatok, S. (2023).the feasibility of 

utilizing deep learning techniques for classifying dental caries in bitewing radiographs, based on the International 

Caries Detection and Assessment System (ICCMS™) radiographic scoring system. The authors aim to assess the 

effectiveness of deep learning algorithms in accurately identifying and classifying dental caries in bitewing 

radiographs.The research involves training deep learning models using a dataset of bitewing radiographs, where the 

images are labeled according to the ICCMS™ scoring system. The performance of the models is evaluated using 

various metrics, such as sensitivity, specificity, and accuracy.The results demonstrate the feasibility and potential of 

deep learning for dental caries classification in bitewing radiographs. The trained models achieve high accuracy in 

detecting and categorizing dental caries based on the ICCMS™ scoring system.The findings suggest that deep learning 

algorithms can be valuable tools in dental caries diagnosis, offering a reliable and efficient method for analyzing 

bitewing radiographs. By automating the caries classification process, deep learning can assist dental professionals in 

accurate and timely diagnosis, facilitating effective treatment planning and intervention.[12] 

Hossain, M. S., Rahman, M. M., Syeed, M. M., Hannan, U. H., Uddin, M. F., & Mumu, S.The study introduces 

CaViT, a system for early stage dental caries detection from smartphone images using a Vision Transformer. The 

authors aim to develop an efficient and accessible method for detecting dental caries in its early stages.CaViT utilizes a 

Vision Transformer model trained on a dataset of smartphone images of dental surfaces. The model learns to identify 

and classify dental caries based on visual patterns and features present in the images.The system demonstrates 

promising results in early stage dental caries detection, achieving high accuracy in identifying and categorizing carious 

lesions. The use of smartphone images makes the system accessible and convenient for patients and dental 

practitioners.The study highlights the potential of Vision Transformer models in the field of dental imaging and caries 

detection. CaViT offers a non-invasive, cost-effective, and user-friendly solution for early caries detection, facilitating 

timely interventions and preventive measures.The findings suggest that utilizing smartphone images and Vision 

Transformer models can contribute to improving dental healthcare accessibility and early detection of dental caries, 

ultimately leading to enhanced oral health outcomes.[13] 

Andrade, K. M., Silva, B. P. M., de Oliveira, L. R., &Cury, P. R. (2023).An automatic dental biofilm detection 

system based on deep learning. The authors aim to develop a method for accurately detecting dental biofilm using 

advanced computer vision techniques.The research utilizes deep learning algorithms trained on a dataset of dental 
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images to detect and classify biofilm presence. The system leverages the visual patterns and features specific to dental 

biofilm to make accurate predictions.The results of the study demonstrate the effectiveness of the deep learning-based 

approach in automatically detecting dental biofilm. The system achieves high accuracy in identifying the presence or 

absence of biofilm in the dental images.The findings highlight the potential of deep learning techniques in improving 

dental biofilm detection, offering a more efficient and objective method compared to traditional manual assessment. 

The automated system has the potential to enhance early detection and monitoring of biofilm, facilitating timely 

interventions and preventive measures in periodontal care.In summary, the study showcases the successful application 

of deep learning algorithms for automatic dental biofilm detection, providing a valuable tool for periodontal diagnosis 

and treatment planning.[14] 

Qayyum, A., Tahir, A., Butt, M. A., Luke, A., Abbas, H. T., Qadir, J., ... &Abbasi, Q. H. (2023).The study by 

Qayyum et al. proposes a semi-supervised learning approach for dental caries detection. The authors aim to develop a 

method that can effectively identify dental caries using a limited amount of labeleddata.The research utilizes a 

combination of labeled and unlabeled data to train a semi-supervised learning model. By leveraging the unlabeled data, 

the model learns to generalize and make accurate predictions on unseen samples. 

The results demonstrate the effectiveness of the proposed semi-supervised learning approach in dental caries detection. 

The model achieves high accuracy in identifying and classifying dental caries, even with a small amount of 

labeleddata.The findings highlight the potential of semi-supervised learning as a practical solution for dental caries 

detection, especially in scenarios where labeled data is limited or costly to acquire. By leveraging both labeled and 

unlabeled data, the proposed approach offers a more efficient and cost-effective method for caries detection.the study 

presents a promising semi-supervised learning approach for dental caries detection, showcasing its potential in 

improving the accuracy and efficiency of caries diagnosis.[15] 

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

...&Nosrat, A. (2023). The study conducted by Sadr et al. presents a systematic review and meta-analysis of diagnostic 

test accuracy using deep learning for the detection of periapical radiolucent lesions. The research aims to evaluate the 

effectiveness of deep learning algorithms in accurately identifying these lesions in dental radiographic images.Through 

a comprehensive analysis of relevant studies, the authors assess the diagnostic test accuracy of deep learning models in 

detecting periapical radiolucent lesions. The review includes various deep learning approaches, such as convolutional 

neural networks and artificial neural networks.The results of the systematic review and meta-analysis demonstrate the 

promising performance of deep learning algorithms in detecting periapical radiolucent lesions. The models exhibit high 

sensitivity and specificity in accurately identifying these lesions in dental radiographs.The findings emphasize the 

potential of deep learning techniques in improving the diagnostic accuracy of periapical radiolucent lesion detection. By 

automating the process and reducing human error, deep learning algorithms can assist dental professionals in timely and 

accurate diagnosis, leading to improved treatment planning and patient care.In summary, the study highlights the 

effectiveness of deep learning in detecting periapical radiolucent lesions and suggests its potential as a valuable tool in 

dental radiographic analysis.[16] 

Thurzo, A., Strunga, M., Urban, R., Surovková, J., &Afrashtehfar, K. I. (2023). The paper by Thurzo et al. 

provides a comprehensive review and guide on the impact of artificial intelligence (AI) on dental education and offers 

insights for curriculum updates. The authors aim to explore the influence of AI technologies in dental education and 

provide recommendations for integrating AI into dental curricula.The study discusses various applications of AI in 

dental education, including virtual reality simulations, computer-assisted learning, and AI-based assessment tools. The 

authors highlight the potential benefits of these technologies in enhancing student learning, improving clinical skills, 

and promoting critical thinking.The paper emphasizes the need for dental educators to adapt their curricula to 

incorporate AI-related topics and skills. It suggests integrating AI concepts, such as data analytics and image 

recognition, into dental education programs to prepare students for the evolving digital landscape in dentistry.The 

findings underscore the transformative impact of AI on dental education and the importance of curriculum updates to 

equip future dental professionals with AI-related competencies. By embracing AI technologies in dental education, 

institutions can enhance the learning experience, promote innovation, and better prepare students for the challenges and 

opportunities presented by AI in dental practice.[17] 
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Yang, P., Guo, X., Mu, C., Qi, S., & Li, G. (2023).The study by Yang et al. focuses on the detection of vertical root 

fractures (VRFs) using cone-beam computed tomography (CBCT) and deep learning techniques. The authors aim to 

develop a method for accurately identifying VRFs in dental images to aid in diagnosis and treatment planning.The 

research utilizes a deep learning approach trained on a dataset of CBCT images to detect and classify VRFs. The model 

learns to recognize patterns and features associated with VRFs in dental images, enabling it to make accurate 

predictions.The results of the study demonstrate the effectiveness of the deep learning-based method in detecting VRFs. 

The model achieves high accuracy in identifying and localizing VRFs within dental images, providing valuable 

assistance to dental professionals in diagnosing and managing these complex fractures.The findings suggest that deep 

learning, in combination with CBCT imaging, can serve as a reliable tool for VRF detection. By automating the 

process, the method offers a time-efficient and objective approach, aiding in the early identification and appropriate 

treatment of VRFs.In summary, the study highlights the potential of deep learning techniques in detecting VRFs using 

CBCT imaging. The developed method provides a valuable tool for dental practitioners, enhancing the accuracy and 

efficiency of VRF diagnosis and improving patient care.[18] 

Karobari, M. I., Adil, A. H., Basheer, S. N., Murugesan, S., Savadamoorthi, K. S., Mustafa, M., 

...&Almokhatieb, A. A. (2023). The paper by Karobari et al. presents a comprehensive review of the literature on the 

evaluation of the diagnostic and prognostic accuracy of artificial intelligence (AI) in endodontic dentistry. The authors 

aim to assess the effectiveness of AI-based methods in enhancing diagnostic and prognostic outcomes in endodontic 

practice.The study examines various AI applications in endodontics, including image analysis, decision support 

systems, and predictive models. The authors analyze the existing literature to evaluate the diagnostic and prognostic 

accuracy of AI-based techniques in endodontic procedures.The findings of the review highlight the potential of AI in 

improving diagnostic accuracy and treatment outcomes in endodontic dentistry. AI methods demonstrate promising 

results in image analysis, aiding in the detection of dental pathologies and enhancing treatment planning.The paper 

emphasizes the importance of further research and development in the field of AI in endodontics. It suggests that 

integrating AI technologies into clinical practice has the potential to enhance precision, efficiency, and predictability in 

endodontic diagnosis and treatment. In summary, the review underscores the potential benefits of AI in endodontic 

dentistry and provides valuable insights into the diagnostic and prognostic accuracy of AI-based approaches. The 

findings support the continued exploration and integration of AI technologies to advance the field of endodontics and 

improve patient care.[19] 

Savadori, P., Dalfino, S., Piazzoni, M., Parrini, M., Del Fabbro, M., Tartaglia, G. M., &Giardino, L. (2023) The 

study by Savadori et al. presents a simplified method for detecting Gram-positive and Gram-negative bacteria in dental 

histological samples. The researchers aim to develop a technique that is efficient and practical for identifying bacterial 

presence and distinguishing between Gram-positive and Gram-negative bacteria in dental tissues.The study compares 

the effectiveness of two different staining methods: Gram staining and modified Brown and Brenn staining. The authors 

evaluate the staining techniques by analyzing dental histological samples infected with known bacteria.The results of 

the preliminary study show that both staining methods are capable of detecting bacterial presence in dental samples. 

However, the modified Brown and Brenn staining method demonstrates improved accuracy and clarity in 

distinguishing between Gram-positive and Gram-negative bacteria.The findings suggest that the modified Brown and 

Brenn staining method can provide a simplified and reliable approach for bacterial detection in dental histological 

samples. This technique has the potential to aid in the diagnosis and understanding of bacterial involvement in various 

dental diseases. the study introduces a simplified method for detecting Gram-positive and Gram-negative bacteria in 

dental histological samples. The modified Brown and Brenn staining method shows promise as a practical tool for 

bacterial identification and has implications for improving diagnostic capabilities in dental pathology research. 

 

III. CONCLUSION 

In conclusion, this literature review presents a comprehensive overview of recent advancements and research trends in 

dental and oral health. The reviewed papers highlight the integration of advanced technologies, particularly artificial 

intelligence (AI) and machine learning (ML) algorithms, in dental diagnosis, treatment planning, and image analysis. 

These algorithms offer the potential to enhance diagnostic accuracy, improve treatment outcomes, and streamline dental 

workflows. The application of AI and ML techniques is evident in tasks such as fracture detection, oral cancer 
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screening, implant planning, and dental image analysis. Furthermore, the review emphasizes the significance of data-

driven approaches, such as radiomics and microbiome analysis, in understanding oral diseases and personalizing 

treatment strategies. The utilization of advanced imaging modalities, including cone-beam computed tomography 

(CBCT) and optical coherence tomography (OCT), along with AI algorithms, enables the assessment of dental implant 

osseointegration and early detection of oral pathologies. The integration of digital dentistry, teleorthodontics, and three-

dimensional printing, supported by associated algorithms, has also revolutionized dental education, prosthetics, and 

orthodontic treatment. Overall, the incorporation of advanced algorithms and technologies in dentistry holds great 

promise for enhancing patient care and advancing the field of dental and oral health. 
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