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ABSTRACT 

The use of AI in dentistry is revolutionizing the field of dentistry by enhancing the 

accuracy of diagnosis and treatment. This research explores the impact of AI in 

dental care, focusing on its applications in diagnosis, treatment planning, and patient 

engagement, which contribute to improving the accuracy of diagnosis, treatment 

planning, and patient-doctor interaction. The application of AI in dentistry includes 

X-ray analysis, early diagnosis of oral diseases, improved patient care, and effective 

treatment planning based on accurate data. In addition, AI helps improve 

collaboration between different disciplines in treating patients and achieving better 

outcomes. However, the use of AI in dentistry raises some ethical and regulatory 

issues such as privacy protection, bias in algorithms, and legal regulations that 

professionals must keep up with. With the continuous advancement of AI 

technologies, major transformations are expected in diagnostic and treatment 

methods in dentistry, contributing to improving the patient's experience and 

treatment outcomes.  

KEYWORDS: Artificial intelligence, dentistry, Diagnostic, x-rays, treatment planning, oral 

health. 
 

1. Introduction 

Dental caries is a global health problem that affects most of the population, and the 

increasing incidence of oral diseases is a global burden on healthcare systems [1]. 

This requires early detection, therapeutic and preventive interventions to reduce the 

risk of tooth decay and reduce treatment costs [1,2]. 

The technological revolution that our current era is witnessing and the use of digital 
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technology in all areas of life, including dentistry [3]. Artificial intelligence is one of 

the most important and prominent digital technologies in the world of modern 

dentistry through developments that affect the accuracy of diagnosis, treatment 

planning and interaction with patients [3,4]. 

Artificial intelligence (AI) is the ability of machines to perform human-like tasks that 

usually require human intelligence, including machine learning techniques that 

identify patterns in data for prediction [5]. Artificial intelligence (AI) is usually 

employed in dentistry by analyzing dental x-rays, photographs and other diagnostic 

records, which are performed by artificial intelligence with unprecedented accuracy 

[6]. Artificial intelligence contributes to the early detection of tooth decay, gum 

disease and other diseases and health problems related to the mouth at early stages 

[7], due to advanced machine learning algorithms and the ability to process huge 

amounts of data using artificial intelligence. 

Moharrami et al., (2024) indicate that the application of different AI models in 

diagnosis provides higher levels of accuracy than traditional methods that rely on the 

dentist’s experience, especially in complex cases and early detection of oral health 

problems [8]. 

In addition to diagnosis and treatment, AI applications in dentistry enhance the 

interaction between patients and dentists through interactive robots in providing 

immediate information to patients about treatments and post-procedure care, and 

simplifying administrative processes such as scheduling and follow-up, which 

contributes to the quality of service, increases patient satisfaction, and improves 

adherence to dental care appointments [9,10]. 

Therefore, this review seeks to investigate the implications of using artificial 

intelligence in diagnosis and planning dental treatment, and to provide 

comprehensive insights into the potential future of artificial intelligence in dentistry, 

focusing on recent innovations in the field of artificial intelligence that contribute to 

the advancement of dentistry. 

Artificial intelligence Techniques in dentistry 

Artificial intelligence is a branch of computer science that aims to create and develop 

machines and systems that simulate human tasks that require intelligence such as 

learning, problem solving, and decision making. AI is the most important pillar of 

the modern technological revolution, which has proven its effectiveness in all fields, 

including dentistry [11]. 

Artificial intelligence contributes to improving the ability and accuracy of early 

diagnosis in dentistry, and the efficiency of optimal treatment planning. The main 

applications of artificial intelligence in dentistry depend on two main technologies: 

(1) Machine Learning (ML), which contributes to the analysis of radiological 

images, early diagnosis of dental disorders, treatment planning, and predictive 

modeling that contributes to improving treatment outcomes and achieving a faster 

professional response [12]; (2) Natural Language Processing (NLP), which has the 

ability to understand and analyze human language, which facilitates interaction 

between doctors and patients, patient correspondence via digital communication 
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platforms, and providing accurate responses that support the process of making 

therapeutic decisions [13]. 

The use of artificial intelligence technologies in dentistry has led to a radical change 

in diagnosis and treatment methods due to advanced tools that support accurate 

clinical decision-making. 

Artificial intelligence in dental diagnosis 

In dentistry, accurate diagnosis is the foundation of dental treatment. AI enables 

dentists to diagnose teeth and gum disease through: 

Dental Imaging and Radiography:  

Artificial intelligence technologies contribute to dentistry and radiology, as they 

enhance the quality of radiological images that help reveal all the fine details that 

traditional images cannot, which helps dentists see the details accurately and thus 

accurately diagnose dental problems and gum diseases in the early stages [14]. In 

addition, artificial intelligence can analyze radiological images and identify many 

problems such as caries, impacted teeth, gum infections, and others, which enhances 

the accuracy and speed of diagnosis and contributes to improving treatment results 

[15]. It also contributes to many operations related to radiological images such as 

determining the position of the device and improving the accuracy of the quality of 

radiological images, thus reducing the burden on the dentist and reducing human 

errors [16]. 

Computer-Aided Detection and Diagnosis of Dental Conditions 

Computer-aided artificial intelligence in dentistry is characterized by its ability to 

accurately and early detect and measure tooth decay before it becomes visible to the 

naked eye or conventional X-rays, which helps in early intervention and treatment 

before the problem worsens [17]. In addition, it helps in detecting gum diseases by 

analyzing radiographic images and clinical data of patients, thus providing a more 

comprehensive and accurate assessment of gum health [18]. It also contributes to 

analyzing images of oral lesions, tissue discoloration or irregularity using artificial 

intelligence, which enhances the chances of early treatment and saving patients’ lives 

[19]. 

Early Detection and Prevention of Dental Diseases 

Artificial intelligence in dentistry enhances early detection and prevention of dental 

diseases in several effective ways, such as analyzing patient medical records, 

identifying factors that may affect oral health, and discovering patterns that may not 

be apparent using traditional methods [20]. In addition, AI-powered predictive 

models provide accurate estimates of the progression of dental diseases based on 

historical patient data [21]. AI tools also play an important role in educating patients, 

by providing personalized information and recommendations that encourage them to 

follow preventive measures and adhere to dentists’ instructions, and answering 

patients’ inquiries, which enhances health awareness and motivates patients to 

participate more in maintaining their oral health [22]. 

Artificial intelligence in dental treatment 
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AI technologies in dentistry are helping to predict potential complications, thereby 

enhancing the opportunity for dentists to proactively address potential risks and 

design treatment plans based on each patient’s unique needs. 

Treatment Planning and Decision Support 

Analyzing patients' medical records and radiological images using artificial 

intelligence techniques contributes to good treatment planning and determining the 

most appropriate treatment options for each patient based on their condition, medical 

history, and success rates of previous treatments [4]. Artificial intelligence also relies 

on algorithms that enable it to benefit from clinical data and research and keep pace 

with the latest developments and research in dentistry to make recommendations, 

which contributes to developing treatment strategies that are consistent with best 

practices and evidence-based clinical guidelines [22]. In addition, artificial 

intelligence provides real-time support that enhances the acquisition of accurate 

information while dealing with patients and making treatment decisions [23]. 

Predictive Analytics in Dental Treatment 

Artificial intelligence is characterized by its ability to estimate the potential 

outcomes of a treatment plan, thus enhancing the ability of dentists to make effective 

decisions in planning treatment [24]. In addition to the ability to predict the 

development of diseases over time, especially in gum diseases and oral cancer, and 

thus take preventive measures. It also helps in evaluating the effectiveness of 

treatments by tracking the condition and progress of treatment, which allows for 

correcting treatment plans in real time to ensure the best results and reduce risks 

[25]. 

Multidisciplinary collaboration in Dental Treatment 

Some cases require interventions from different dental specialties, where artificial 

intelligence facilitates cooperation between different specialties by exchanging 

information and facilitating communication between them, ensuring effective 

coordination in all aspects of the treatment plan [26]. Collaboration between 

different specialties leads to the patient receiving care efficiently and effectively by 

benefiting from the expertise of dentists, thus providing an integrated approach to 

treatment [27]. 

Ethical and Regulatory Considerations in the Use of Artificial intelligence in 

Dentistry 

The use of artificial intelligence in dentistry raises ethical and regulatory issues, 

especially with the increasing integration of AI into dental practices due to its 

benefits in early detection of dental and oral health problems and developing 

effective treatment plans. These considerations include: 

- Data Privacy: Dental AI relies on patient data, so dentists must maintain the 

confidentiality of patient data, use encryption techniques when transferring patient 

data to AI systems, and obtain patient consent to collect and analyze their data [28]. 

- Algorithm Bias: Analyzing patient data using AI requires addressing 

potential biases in algorithms that arise due to poor algorithm design or biased 
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training data, requiring dentists to ensure that algorithms are free of bias and to 

conduct regular audits to identify and correct any deviations that may appear in the 

algorithms [29]. 

- Regulatory Considerations: Dentists should keep up to date with applicable 

legislation and regulations, such as those imposed by regulatory bodies such as the 

FDA or MHRA. Professionals should also stay informed of future legislative 

developments that may impact the application of AI in dentistry [28]. 

Future directions in Artificial intelligence in dentistry 

The advancement in the use of artificial intelligence technologies in the field of 

dentistry is still promising, and artificial intelligence is expected to radically change 

dental practices to improve patient experience and treatment outcomes. 

- Advanced Image Analysis: AI-based algorithms are expected to become 

more advanced in analyzing medical images, enabling the detection of complex 

dental conditions, including caries and oral cancer, with greater accuracy and 

efficiency, leading to early intervention and improved patient outcomes [8]. 

- Teledentistry: AI-powered teledentistry platforms will become more 

advanced, allowing remote consultations, online treatment plans and follow-ups [30]. 

- Personalized Treatment: AI will be able to design personalized treatment 

plans based on each patient’s genetics and lifestyle, enhancing the effectiveness of 

treatments and reducing potential risks and side effects [31]. 

- Dental Assisting Robots: The future is expected to witness the development 

of AI-powered robots that can perform some dental procedures with high accuracy. 

This will enhance doctors’ capabilities and reduce the physical stress caused by 

surgical procedures and frequent examinations [31]. 

- Leveraging Big Data: AI will be able to analyze massive oral health data to 

uncover new patterns and gain a deeper understanding of disease mechanisms and 

the body’s response to treatments [32]. 

- Enhancing patient communication: Smart tools such as chatbots and virtual 

assistants will become more capable of interacting with patients, providing them 

with medical information, and facilitating appointment booking and treatment 

follow-up. 

- Improving administrative efficiency: AI will be able to automate many 

administrative tasks that occupy doctors and dental clinic staff, such as scheduling 

appointments, which reduces the administrative burden and contributes to improving 

the efficiency of workflow within clinics [32]. 

 

2. Conclusion: 

Artificial intelligence provides accurate tools that contribute to the early diagnosis of 

dental and oral lesions, which improves dental practices, contributes to improving 

patient outcomes, and reduces treatment costs. Artificial intelligence technologies are 
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still advancing, and significant developments are expected in diagnostic methods, 

treatment planning, and patient-doctor interactions. However, this progress must be 

accompanied by consideration of ethical and regulatory issues to ensure the safe and 

effective use of artificial intelligence technologies. Future trends in artificial 

intelligence in dentistry are promising, including improved image analysis, remote 

fluorescence applications, and the development of intelligent robots that help provide 

effective and accurate healthcare. 
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