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Research
Toward digital periodontal health: Recent advances and future perspectives

Background

Periodontal diseases affect over 50% of the global population, with 14% experiencing
severe periodontitis. Periodontal diseases arise from infections and inflammation of the
periodontium, extensively impacting oral health. There are significant associations
between periodontal disease and systemic conditions, including cardiovascular
diseases, diabetes,? pregnancy complications, and low birth weight,® underscoring the
importance of oral health. Early detection and prevention of periodontal diseases is
critical to prevent disease progression.

Visual assessments, radiography, periodontal probing, and bleeding on probing, which
is a marker of active inflammation, all play an important role in assessing the extent of
periodontal destruction.

Staging and grading periodontal disease largely depend on detecting alveolar bone loss
clinically through periodontal probing and through analyzing radiographs.* However,
identifying bone loss clinically is technique sensitive and probing techniques can vary
among oral health clinicians. Furthermore, traditional diagnostic tools may fail to capture
the full spectrum of periodontal conditions, leading to delayed or suboptimal treatment.

Accordingly, there is a need for effective advanced periodontal diagnostic methods that
can provide useful quantitative information on the severity of periodontal disease. These
diagnostics may help identify underlying periodontal disease, design treatment plans,
and assess the effectiveness of periodontal therapy. Additionally, early and accurate
periodontal disease detection is essential to prevent its progression to more severe
stages, which are often associated with systemic health issues. Therefore, there is a
need for innovative approaches that combine accuracy, non-invasiveness, and
comprehensive analysis in periodontal diagnostics. Among these advanced methods
are artificial intelligence (Al)-assisted techniques.®

! Refer to Episodes 37, 79, 80, and 81 for discussion on cardiovascular diseases and oral health.

2 Refer to Episodes 91, 93, and 94 for detailed information on diabetes and oral health.

3 Refer to Episodes 108, 109, and 110 for additional information on pregnancy and oral health.

4 Refer to Episodes 49 and 50 for additional information on staging and grading periodontal diseases.

5 Refer to Episode 85 for additional information on Al in oral healthcare and Episode 102 for discussion
on using Al to detect dental caries in oral photographs.
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Soheili et al. (2024) provided a comprehensive review of the current research on this
topic. The authors examined causative factors, disease progression, and the role of Al
in enhancing early detection and treatment for periodontal disease. The goals of their
study were to emphasize the importance of early intervention to improve client
outcomes and inspire further interest among researchers, bioengineers, and Al
specialists in the ongoing exploration of Al applications in periodontal disease
diagnosis. [1]
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