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Vital pulp therapy: Consideration for immature
teeth
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© Vital pulp therapy is a treatment procedure that has been applied to immature permanent teeth since pulp cap-
ping material made of calcium hydroxide was used. However, interest has decreased due to limitations in long-
term prognosis, but it has recently come into the spotlight again with the use of microscopes, disinfectants, and
biocompatible materials. As the high success rate was reported, its application could also be considered for even
mature permanent teeth. Immature permanent teeth have good blood flow and healing ability, so the prognosis
for vital pulp therapy is good. However, the rapid rate of caries and the partial eruption state bring about various
difficulties in the treatment process and can lead to failure. In this article, we will look at the characteristics of
immature permanent teeth and share tips for actual clinical practice through clinical cases. (f Korean Dent Assoc

2025; 63(2): 57-63)
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Figure 1. A 14-year-old female patient underwent vital pulp therapy for occlusal and mesial caries on tooth
#16. #26 (a) Unlike the occlusal caries, the mesial caries was relatively small. (b) After removing the mesial
caries, a pinpoint pulp exposure, which was difficult to detect with the naked eye, was observed under high
magnification of the microscope. There was no visible red bleeding, and it was hard to distinguish from the
surrounding dentin. (c) Post-operative radiograph after direct pulp capping on the mesial side and partial

pulpotomy on the occlusal surface.

Figure 2. Pulpal Surface Condition. (a) Exposed pulp surface after the removal of residual caries. (b) Pulp
surface after removal of inflamed superficial tissue and hemostasis. (c) After partial pulp removal and he-
mostasis, the remaining healthy pulp appears resilient, with no further bleeding seeping from the surface.
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Figure 3. A partially erupted tooth has its cervical area covered, making it difficult to secure a clamp prop-
erly. After adequate anesthesia, the clamp can be positioned on the gingiva, or Opaldam® can be used to
seal areas where saliva may seep in (yellow arrow)

Figure 4. Case of partial pulpotomy on the left mandibular first molar in a 10-year-old female patient. (a)
The tooth was minimally erupted, with the occlusal surface nearly at the same level as the posterior gingiva.
The distal enamel was thinly remaining (yellow circle). (b) After caries removal, only a thin layer of distal
enamel remained, making the underlying gingival tissue visible through it (red arrow). (c) The partial pulp-
otomy was completed while preserving the thin enamel layer. (d) After four months, the patient returned
with a fractured distal tooth structure, which was restored with resin. (e) At 10 months, the resin restoration
remained intact without any issues. (f) 16-month and (g) 22-month follow-ups showed continued stabil-
ity. Nearly two years after treatment, the permanent dentition had fully erupted, and tooth #36, along with
adjacent teeth, had properly erupted. The patient is now scheduled to replace the resin restoration with an
indirect restoration.
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Figure 5. Fast-setting bioceramic cements available in Korea. (a) RetroMTA (BioMTA, Seoul, Korea) (b)
EndoCem MTA (Maruchi, Wonju, Korea) (c) Biodentine (Septodont, Saint-Maur-des-Fossés, France) (d)
One-Fil PT (Mediclus, Cheongju, Korea) () Well-Root PT (Vericom, Chuncheon, Korea) (f) Endocem MTA
Premixed Regular (Maruchi, Wonju, Korea) (a-c) use the traditional powder-liquid mixing system. Among
them, (c) Biodentine can be mixed using an amalgamator, which ensures consistent and uniform mixing.
(d), (e), and (f) are premixed types, meaning they can be used directly without mixing. (d) One-Fil PT comes
in a syringe-type format, allowing application with resin instruments. (e) Well-Root PT is in a capsule for-
mat, which can be applied using a resin dispensing gun. (f) Endocem MTA Premixed Regular is an inject-
able type, provided with a needle tip for direct application.



Figure 6. Case of direct pulp capping on the right maxillary first molar in an 11-year-old female patient (a)
Most of the caries were dentin-level lesions located subgingivally, making them difficult to detect with the
naked eye. Fortunately, the matrix band was successfully placed. (b) After caries removal, the palatal pulp
was exposed laterally. (c) Endocem MTA Premixed Regular (Maruchi, Wonju, Korea), which comes with a
needle tip, was applied by directly injecting the cement onto the lateral exposure site. (d) Due to its high
viscosity, the material remained stable even when applied to the lateral surface. (e) Pre-operative radio-
graph. (f) Temporary restoration with glass ionomer cement on the day of treatment.(g) Final composite
resin restoration. Since the tooth is not yet fully erupted, replacement with an indirect restoration will be
considered once eruption is complete.

Figure 7. Case of direct pulp capping on the left maxillary first molar in an 11-year-old male patient who
was recommended for extraction. The goal of treatment was to preserve the coronal space of tooth #26
until tooth #27 erupted. Considering the tooth structure and the patient’s cooperation, post placement
after root canal treatment was deferred. (a, b) Preoperative radiograph and clinical image. (c) Due to in-
sufficient distal tooth structure, a thin glass ionomer wall was built first to aid in saliva isolation. Upon
complete caries removal, the mesiobuccal pulp horn was exposed, and the pulp tissue appeared reddish
and translucent in other areas. (d-f) After NaOCl disinfection, One-Fil PT (Mediclus, Cheongju, Korea) was
applied using a resin instrument, spreading it widely to cover the entire pulp chamber roof. (g) Postop-
erative radiograph after glass ionomer restoration. An SS crown was ordered, and in the future, once the
permanent dentition is fully developed, root canal treatment and post placement may be considered before
final crown fabrication.
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