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Abstract 

Artificial intelligence (AI) is becoming an important component of modern 

dentistry, transforming the methods used for diagnosis, treatment planning, disease 

prevention, and patient care. The integration of AI technologies into dental practice 

enables healthcare professionals to analyze medical images, identify oral diseases 

at early stages, predict treatment outcomes, and improve the accuracy of clinical 

decisions. Machine learning, deep learning, computer vision, and natural language 

processing are among the technologies increasingly applied in dental healthcare. 

AI-based systems can assist dentists in detecting dental caries, periodontal 

diseases, periapical lesions, and abnormalities in radiographic images. 

Furthermore, AI contributes to orthodontic treatment planning, implant placement, 

prosthodontics, and the development of personalized treatment strategies. Despite 

these advantages, the implementation of AI in dentistry presents several 

challenges, including data privacy concerns, algorithmic bias, high implementation 

costs, and the need for clinical validation. AI should therefore be regarded as a 

supportive tool rather than a replacement for professional dental judgment. This 

article examines the role of artificial intelligence in modern dentistry, highlighting 

its major applications, benefits, limitations, and future prospects. The responsible 

integration of AI may improve diagnostic accuracy, treatment efficiency, and the 

overall quality of dental services. 

Keywords: Artificial intelligence, modern dentistry, machine learning, dental 

diagnosis, digital dentistry, dental radiography, treatment planning, oral healthcare, 

deep learning, personalized treatment. 

Introduction 

The rapid development of digital technologies has significantly influenced 

the healthcare sector, particularly dentistry. Traditional dental practice has 

increasingly incorporated advanced diagnostic equipment, digital imaging, 
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computer-assisted treatment planning, and automated clinical systems. Among 

these innovations, artificial intelligence has emerged as a promising technology 

capable of improving the accuracy, efficiency, and accessibility of dental services. 

AI refers to computer systems designed to perform tasks that typically require 

human intelligence, including learning, pattern recognition, data analysis, and 

decision-making. 

In modern dentistry, artificial intelligence is primarily used to support the 

interpretation of dental images, identify pathological changes, evaluate disease 

risks, and assist in developing individualized treatment plans. For example, AI 

algorithms can analyze panoramic radiographs, intraoral images, and cone-beam 

computed tomography scans to identify dental caries, bone loss, impacted teeth, 

and other abnormalities. These capabilities may help dentists recognize conditions 

that are difficult to detect through conventional examination alone. 

One of the most important contributions of AI is its potential to facilitate early 

diagnosis. Early identification of dental diseases can reduce the need for complex 

procedures, minimize patient discomfort, and lower treatment costs. AI-based 

diagnostic tools can also improve consistency by providing standardized 

assessments of clinical images. In orthodontics, AI supports the evaluation of tooth 

alignment, cephalometric measurements, and treatment progress. In implant 

dentistry, intelligent software can assist with anatomical assessment and surgical 

planning. Similarly, digital workflows incorporating AI can improve the design of 

crowns, bridges, and other dental restorations. 

Artificial intelligence may also improve communication between dental 

professionals and patients. Automated appointment systems, digital assistants, and 

predictive tools can help organize clinical workflows and provide patients with 

information about oral hygiene and preventive care. These applications may 

increase the efficiency of dental clinics and allow professionals to devote more 

time to patient interaction. 

However, the adoption of AI in dentistry requires careful consideration of ethical, 

technical, and clinical issues. The reliability of AI systems depends on the quality 

https://confrencea.org/


ICARHSE 
International Conference on Advance Research in Humanities, Sciences and Education 

https://confrencea.org                                        Hosted from Paris, the France July 1th 2026 

443 
 

and diversity of the data used to train them. Inaccurate predictions, biased datasets, 

privacy breaches, and excessive dependence on automated recommendations may 

create risks for patients. Furthermore, not all dental institutions have the financial 

resources or technical infrastructure necessary to implement advanced AI 

technologies. 

Therefore, the purpose of this article is to examine the role of artificial intelligence 

in modern dentistry, explore its major clinical applications, evaluate its benefits 

and limitations, and consider its future potential in improving oral healthcare. 

Understanding these aspects is essential for ensuring that AI technologies are 

introduced responsibly and used to complement the expertise of dental 

professionals. 

Conclusion 

Artificial intelligence is becoming an increasingly valuable tool in modern 

dentistry, offering new opportunities to improve diagnosis, treatment planning, 

disease prevention, and patient management. Its applications in dental radiography, 

orthodontics, implantology, prosthodontics, and clinical administration 

demonstrate its potential to make dental services more accurate, efficient, and 

personalized. By analyzing large volumes of clinical data and identifying patterns 

that may be difficult to recognize through conventional methods, AI can support 

dentists in making informed clinical decisions and detecting oral diseases at earlier 

stages. 

Nevertheless, the successful integration of artificial intelligence requires 

addressing several important challenges. Data privacy, cybersecurity, algorithmic 

bias, financial costs, and the need for reliable clinical validation must be 

considered before AI systems are widely adopted. Dental professionals should also 

receive appropriate training to understand the capabilities and limitations of these 

technologies. Most importantly, AI-generated results must be interpreted within 

the context of a comprehensive clinical examination and the individual needs of 

each patient. 
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In conclusion, artificial intelligence should be viewed as a supportive technology 

that enhances, rather than replaces, the knowledge, experience, and clinical 

judgment of dentists. Continued research, ethical implementation, and 

collaboration between dental professionals, researchers, and technology developers 

will be essential for maximizing its benefits. With responsible development and 

effective integration into clinical practice, AI has the potential to contribute 

significantly to the future of dentistry by improving treatment outcomes, 

strengthening preventive care, and enhancing the overall quality of oral healthcare. 
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