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ABSTRACT

Artificial intelligence (Al) has been continuously developed and increasingly applied in
medicine and dentistry, particularly in radiographic image analysis, disease diagnosis, treatment
planning, and clinical decision-support systems. This technology has the potential to improve the
accuracy of oral disease diagnosis, such as dental caries, periodontal disease, and periapical lesions.
It can also enhance the efficiency of dental services and reduce variability among examiners in
radiographic interpretation.

This study aimed to review the body of knowledge regarding the application of artificial
intelligence in dentistry and to analyze the potential, limitations, and challenges of using this

technology in oral healthcare. A narrative literature review was conducted using PubMed, Scopus,
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and Goosgle Scholar databases. The articles included in the analysis were limited to research studies
published between 2019 and 2025, while important studies published before 2019 were used to
provide background information in the introduction.

The review found that deep learning techniques, particularly Convolutional Neural
Networks (CNNs), were the most commonly used methods for dental radiographic image analysis
and could effectively assist in detecting dental abnormalities. However, the application of Al still
has limitations, including dataset diversity, algorithm transparency, and patient data privacy.
Therefore, future development should focus on improving high-quality datasets, testing systems in
real clinical environments, and establishing appropriate regulatory guidelines. In addition, the
clinical application of Al should carefully consider ethical and legal limitations, particularly the

protection of patients’ personal data and professional liability.
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