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Abstract

In immature permanent teeth, incomplete root development renders pulp exposure caused by car-
ies, trauma, and other insults prone to result in arrested root development. Traditional vital pulp
therapy has been constrained by narrow indications and material-related limitations. With the
widespread adoption of the “vital pulp-preserving first” concept, vital pulp therapy has achieved
substantial progress in recent years. Procedurally, the indications for pulpotomy have expanded to
selected cases of partial irreversible pulpitis; apexification has reduced the risk of root fracture
through successive material innovations; and regenerative endodontic procedures have enabled
three-dimensional root development via biological scaffolds, collectively forming a tiered treat-
ment strategy. At the material level, calcium silicate-based bioceramics such as iRoot BP Plus and
Biodentine, characterized by low discoloration potential and strong mineralization-inducing capac-
ity, have replaced traditional calcium hydroxide and mineral trioxide aggregate (MTA), while com-
posite biomaterials such as CGF combined with PPP have further improved clinical outcomes. In
terms of diagnostic and therapeutic techniques, the integration of comfortable treatment under
general anesthesia, minimally invasive approaches, and dental operating microscopes has ad-
dressed cooperation difficulties in young children and enhanced operative precision. Prognostic
assessment has been optimized by using percussion pain at the initial visit as a key indicator for
risk prediction, with reported overall success rates exceeding 90%. Future developments are ex-
pected to focus on personalized, regenerative, and digitalized approaches, supported by multicen-
ter long-term follow-up studies and standardized training for primary care dentists, to further im-
prove the effectiveness and accessibility of vital pulp therapy for immature permanent teeth.
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IARE 6 N H IR 97.5%, FRIE K EZ 5%,

5.2. EAMHIER

SE 5B ERE DR BN AR E M MREEE A (PRE)BCE MTA AU K TR 5
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Figure 1. Clinical decision-making flowchart
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Table 1. Evidence summary table for core treatment plans
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