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Research on the clinical application and development of root canal treatment techniques

Yan Wang

Dalian University, Dalian, Liaoning

[ Abstract] Objective To review the clinical application and development of root canal treatment techniques
regarding instrumentation, irrigation, obturation, and the management of complex cases. Methods Relevant literature
published between 2019 and 2025 was retrieved from the CNKI, Wanfang, PubMed, and Web of Science databases.
The literature was screened and summarized based on topics such as root canal preparation, irrigation and disinfection,
obturation, instrument separation management, digital guides, and microscopic periapical surgery. Emphasis was
placed on systematic reviews, meta-analyses, clinical studies, and experimental research concerning technical
mechanisms; the clinical value and limitations of these techniques were discussed in the context of study types and
levels of evidence. This article is a narrative review based on the aforementioned search; it did not employ the fixed
search strategies, bias assessment protocols, or reproducible search reporting typical of systematic reviews. Results
Heat-treated nickel-titanium (NiTi) instruments and reciprocating motion systems have improved fatigue resistance,
although factors such as sodium hypochlorite exposure and temperature continue to affect their service life. Irrigation
activation techniques have enhanced the removal of the smear layer and infectious debris, though there is no
consensus regarding the relative advantages of different activation methods. Bioceramic sealer-based single-cone
obturation has shifted the traditional paradigm centered on gutta-percha. Digital guides and microscopic techniques
have expanded capabilities for managing calcified root canals and performing periapical surgery. Conclusion Root
canal treatment techniques are trending toward minimally invasive and digital approaches. Future research should
focus on the management of separated instruments, the assessment of obturation quality, guide accuracy, and evidence
regarding long-term clinical outcomes.
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