
Introduction

Detection of dental caries and the rate of progress toward pulp in panoramic radiography

 based on deep learning by Convolutional neural network/CNN method

ALBORZ UNIVERSITY OF MEDICAL SCIENCES

Over the past decade, there has been a remarkable breakthrough in technological advancement with the 

evolution of artificial intelligence (AI), which refers to the concept of machines being capable of performing 

human tasks.1,2 The field of dental science, like many others, has embraced AI with great enthusiasm, owing 

to the massive increase in patient documented information and data. From taking a patient's history to data 

processing and extracting information for diagnosis, AI has numerous applications in dental and medical 

science.3 Several surveys have been published in recent years addressing the use of AI in dentistry, indicating 

that AI has developed rapidly and has the potential to be applied in routine dentistry.4 Tooth decay is the most 

common chronic disease worldwide, affecting nearly 3.5 billion people globally, according to data from the 

World Health Organization (WHO).5,6 It impacts between 60% and 90% of children and the majority of 

adults globally, causing significant financial strain and impacting the quality of life.7 While wide cavities of 

tooth decay can easily be detected using a probe and mirror, X-rays must be used for the detection of hidden 

or inaccessible lesions.8 In recent years, computer systems and AI have been developed to assist healthcare 

providers in medical and dental imaging diagnosis, and scientists have attempted to use machine learning 

techniques to detect dental diseases.9,10 The present study aims to design an AI platform for detecting tooth 

decay and the likelihood of pulp involvement using panoramic images. The software is designed in the 

Python environment and trained using panoramic images. The second part of the study evaluates the 

software's capabilities, with the null hypothesis being that the software does not have the accuracy and 

sensitivity of a dentist in detecting tooth decay, and training with panoramic images is not sufficient to 

achieve the study's goal of designing an accurate and efficient software. This article discusses the potential of 

AI in routine dentistry and highlights the growing body of research on the use of AI in dentistry. It also 

emphasizes the importance of early detection of tooth decay and the limitations of current diagnostic 

methods. The study's findings could have significant implications for improving dental diagnosis and 

treatment, ultimately leading to better patient outcomes.

1. Tandon D, Rajawat J, Banerjee M. Present and future of artificial intelligence in dentistry. Journal of oral 

biology and craniofacial research. 2020 Oct 1;10(4):391-6.

2.  Schwendicke FA, Samek W, Krois J. Artificial intelligence in dentistry: chances and challenges. Journal of 

dental research. 2020 Jul;99(7):769-74.

3. Joda T, Waltimo T, Probst-Hensch N, Pauli-Magnus C, Zitzmann NU. Health data in dentistry: an attempt to 

master the digital challenge. Public Health Genomics. 2019 Sep 19;22(1-2):1-7.

4. Fatima A, Shafi I, Afzal H, Díez IT, Lourdes DRM, Breñosa J, Espinosa JCM, Ashraf I. Advancements in 

Dentistry with Artificial Intelligence: Current Clinical Applications and Future Perspectives. Healthcare (Basel). 

2022 Oct 31;10(11):2188. doi: 10.3390/healthcare10112188. PMID: 36360529; PMCID: PMC9690084.

5. Parhi S, Pal S, Das SK, Ghosh P. Strategies toward development of antimicrobial biomaterials for dental 

healthcare applications. Biotechnol Bioeng. 2021 Dec;118(12):4590–622.

6. Selwitz RH, Ismail AI, Pitts NB. Dental caries. Lancet. 2007 Jan 6;369(9555):51–9.

7. Anil S, Porwal P, Porwal A. Transforming Dental Caries Diagnosis Through Artificial Intelligence-Based 

Techniques. Cureus. 2023 Jul 11;15(7):e41694. doi: 10.7759/cureus.41694. PMID: 37575741; PMCID: 

PMC10413921.

8. Lian L, Zhu T, Zhu F, Zhu H. Deep Learning for Caries Detection and Classification. Diagnostics (Basel). 2021 

Sep 13;11(9):1672.

9. Ray S. A Quick Review of Machine Learning Algorithms.  International Conference on Machine Learning, Big 

Data, Cloud and Parallel Computing (Com-IT-Con), India, 14th -16th Feb 2019: 35–9.

10. Saini D, Jain R, Thakur A. Dental Caries early detection using Convolutional Neural Network for Tele 

dentistry. In: 2021 7th International Conference on Advanced Computing and Communication Systems (ICACCS). 

2021. p. 958–63.

References

مرکز تخصصی هوش مصنوعی
دانشگاه علوم پزشکی البرز


	Slide 1

