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The purpose of this study was to conduct a scoping review evaluating the 
diagnostic accuracy, early detection capabilities, and clinical integration of 

AI-enhanced radiographic caries detection systems in pediatric 

populations.

Dental caries remains one of the most prevalent chronic diseases of 

childhood, contributing to pain, infection, and impaired quality of life. Early 

detection of approximal and occlusal lesions is essential to prevent 

progression and avoid invasive treatment. Bitewing radiographs are central to 

this process, yet radiographic interpretation is subject to considerable 

inter-observer variability, particularly for early enamel lesions. These 

diagnostic challenges are amplified in pediatric patients, whose mixed 

dentition, thinner enamel, and variable cooperation can compromise 

radiographic quality.

Artificial intelligence (AI), particularly convolutional neural networks (CNNs), 

has shown strong potential to enhance radiographic interpretation. Early 

studies demonstrated that CNNs can detect caries on bitewing radiographs 

with accuracy comparable to dentists⁵. Subsequent work expanded on these 

findings, showing that CNNs can match or exceed clinician performance 

across diverse datasets. Systematic reviews further support the diagnostic 

value of AI-based caries detection, highlighting consistent performance across 

imaging conditions and model architectures.

Despite these advances, the applicability of AI systems to pediatric 

radiographs remains unclear. Most models are trained on adult datasets, 

raising concerns about anatomical mismatch when applied to primary or 

mixed dentition. A focused synthesis of AI-based caries detection in pediatric 

contexts is therefore essential to guide safe and effective clinical integration.

This scoping review followed the PRISMA-ScR framework to search through 

PubMed, Scopus, Web of Science, and Google Scholar.

An MeSH-based search was completed to search for the following key terms:

- Artificial Intelligence

- Deep Learning

- Dental Caries

- Radiographic Detection

- Pediatric Dentistry

- Diagnostic Accuracy

Studies were included if they evaluated AI or machine learning for dental 

caries detection, used radiographic imaging (bitewing, periapical, panoramic, 

or CBCT), included children/mixed-age populations applicable to pediatric 

care, or were peer-reviewed studies

Studies were excluded if they were non-radiographic AI studies, Non-AI caries 

detection studies, studies with low-quality evidence (case reports, editorials, 

or narrative reviews), and studies without extractable diagnostic accuracy 

data. Other reasons for exclusion include AI model type, imaging modality, 

sample size, reference standard, and performance metrics.

CNN-based models dominate the literature. Lee et al. first demonstrated that 

CNNs could detect caries on bitewing radiographs with accuracy comparable 

to dentists. Schwendicke et al. expanded on this by showing that CNNs can 

match or exceed clinician performance across multiple datasets⁶. Moran et al. 

reported high classification accuracy for approximal lesions using CNNs 

trained on annotated bitewings. ForouzeshFar et al. found similarly strong 

diagnostic performance for enamel and dentin lesions.

Systematic reviews confirm that deep learning models consistently outperform 

traditional machine learning approaches and often rival clinician performance

Across studies, CNN-based systems demonstrated a sensitivity range of 0.78–

0.89, a specificity range of 0.80–0.90, and an accuracy range of 0.82–0.88. 

These values are comparable to or exceed general dentist performance.

AI-assisted caries detection shows strong potential to enhance diagnostic 

accuracy and early lesion identification in pediatric dentistry. Continued 

development of pediatric-specific datasets and clinical validation studies will 

be essential for safe and effective implementation.

This scoping review highlights the growing potential of AI-assisted caries 

detection in pediatric dentistry. CNN-based models demonstrate promising 

accuracy, particularly for proximal and dentin lesions. Systematic reviews 

confirm that deep learning systems consistently outperform traditional 

approaches and may reduce diagnostic variability. These findings suggest that 

AI could serve as a valuable adjunct to clinician interpretation, especially in 

cases where early enamel lesions are subtle or radiographic quality is 

compromised.

Despite these advances, several challenges remain. Most AI models are trained 

on adult radiographs, raising concerns about generalizability to primary teeth 

and mixed dentition. Pediatric radiographs often exhibit greater anatomical 

variability, overlapping structures, and motion artifacts, all of which may 

reduce model performance. Additionally, the heterogeneity of imaging 

protocols, annotation standards, and ground-truth definitions across studies 

complicates direct comparison and limits the ability to generalize findings to 

real-world pediatric settings.
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