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Research progress in diagnosis and treatment technologies for pulp and periapical diseases

Hong Yang
Chongqing Medical University, Chongqing

[ Abstract] Objective To review recent advances in diagnostic and therapeutic technologies for pulp and
periapical diseases, providing a reference for clinical application and the selection of research topics. Methods
Using keywords such as pulp status assessment, vital pulp therapy, root canal infection control, and pulp
regeneration, a search was conducted across databases including CNKI, Wanfang, PubMed, and Web of Science
for systematic reviews, meta-analyses, randomized controlled trials, expert consensus statements, and guidelines
published within the last six years; the findings were then summarized by theme. Results Standardized application
of cone-beam computed tomography (CBCT) and Al-based image recognition demonstrate potential for improving
the detection of caries and periapical lesions, though limitations remain regarding the scope of application for
imaging and the external validation of models. Pulse oximetry and laser Doppler flowmetry provide objective data
for assessing pulp status, yet limitations persist concerning equipment specialization and interference control.
Indications for vital pulp therapy—supported by calcium silicate-based bioactive materials—have expanded from
young permanent teeth to mature permanent teeth. Research into the microbiological mechanisms of root canal
infection, combined with novel intracanal medicaments and regenerative endodontic procedures, has established
new technological pathways for tooth preservation. Conclusion Diagnostic and therapeutic technologies for pulp
and periapical diseases are evolving toward objective diagnosis, minimally invasive treatment, and digital
workflows. Future efforts should prioritize the multi-center external validation and clinical utility assessment of
Al models, the specialization of pulp blood supply monitoring, and the standardization and histological evaluation
of regenerative therapies.
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