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Manuscript History The root growth is a gradual phenomenon and a root apex closure takes

Received: 07 June 2025 place for up to three years after the tooth eruption. If some damage to

Final Accepted: 9 July 2025 the tooth occurs during this period, it will impede the root apex closure

Published: August 2025 process. The root canal with thin and delicate walls is therefore wide
and the apex is always open. This impairs the instrumentation of the
root canal and prevents an appropriate apical stop. It is essential that an
artificial apical barrier is created, or the apical foramen is closed with
calcified tissue to permit the condensation of the filling material and to
facilitate apical sealing in such cases. The apexification of premature
permanent teeth with open apices may be a feasible alternative. Apexifi
cation is an endodontic procedure designed to induce apical closure in
nonvital immature permanent teeth with open apices by stimulating
hard tissue formation and presents a unique challenge to dental professi
onals.’In the past,calcium hydroxide was commonly used in apexificati
on, but it has disadvantages, including questionable tissue apposition,
high solubility, low push-out bond strength, the potential for voids, and
an inability to create a reliable apical barrier.”To address these limitatio
ns,mineral trioxide aggregate(MTA)emerged as a biocompatible alterna
tive, forming a monoblockbarrierthat promotes cementum deposition,
though its extended setting time remains a drawback.

"© 2025 by the Author(s). Published by IJAR under CC BY 4.0. Unrestricted use allowed
with credit to the author."

Introduction:-

Biodentine, a calcium silicate based material, has emerged as a promising dentinal substitute for single visit
apexification, offering improved handling and safety compared to materials like Mineral Trioxide Aggregate
(MTA).4Itenables efficient single-visit apexification with superior physical properties, including compressive
strength comparable to natural dentin and a faster setting time (~62 minutes). Its biocompatibility stimulates
periodontal ligament stem cell proliferation, migration, adhesion, and mineralization at optimal concentrations,
while its antibacterial activity and ability to form micromechanical tags with dentin ensure a reliable apical seal
.5,6Biodentine’ s physical and mechanical properties are similar to dentin, and it is exceptionally biocompatible,
allowing for bonding with composite resin and forming a stable apical barrier.’
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This case report illustrates two cases of maxillary incisors with open apices and periapical lesions, successfully
managed through apexification using Biodentine followed by gutta percha obturation and prosthetic rehabilitation.

Case Report:-

CASE 1:

A 36-year-old male presented with mild-to-moderate continuous pain in the upper left front tooth region for two
weeks. Clinical examination revealed dental caries approaching lingually and tenderness to percussion with respect
to tooth 22, along with discolouration of tooth and sinus opening in the buccal mucosa (FIGURE — A,B).

A radiographic examination of tooth 22 showed radiolucency involving enamel, dentin and pulp with an immature
open apex and ill-defined periapical radiolucency (FIGURE — C). Confirmation of the affected tooth was done by
sinus tracing using gutta percha cone (FIGURE — D). The patient was diagnosed with a symptomatic periapical
abscess with sinus opening involving tooth 22.

Given his dental history and the open root apex, a biodentine apexification procedure was chosen for tooth 22,
followed by conventional root canal treatment. An Endo-Z bur (Dentsply Maillefer, Ballaigues, Switzerland) was
used to create an access opening under rubber dam isolation and local anesthesia with 2% lidocaine containing
1:100,000 epinephrine. A No. 15 K file was employed to achieve apical patency, with the working length measured
using an apex locator (Root ZX Mini, J. Morita, Saitama, Japan) and confirmed radiographically (FIGURE — E).
Cleaning and shaping were accomplished with hand K-files (Mani, New Delhi, India) and ProTaper Universal rotary
files (Dentsply Maillefer). The canals were irrigated with 3% sodium hypochlorite (Hyposol; PrevestDenPro,
Jammu, India), 17% EDTA (Neoedta; Orikam, Gurgaon, India), and saline, followed by drying with sterile paper
points.

After two weeks of calcium hydroxide medication (RC Cal; Prime Dental, Thane, India), the root canal was
disinfected using 3% sodium hypochlorite. Following the manufacturer’s guidelines, Bio dentine was mixed and
delivered apically using a carrier, ensuring 3-4 mm of bio dentine placement (FIGURE — F).

Radiographic verification confirmed proper placement. The remaining canal space was filled with rolled cone gutta-
percha technique and bio ceramic sealer (Angelus Bio C Sealer Bioceramic Root Canal Sealer) (FIGURE — G).
Finally, the post endodontic restoration was done using composite, followed by crown preparation and cementation
after 1 week. (FIGURE -1, J)

The patient was followed up for 3 months, with a radiograph showing reduction in lesion size.(FIGURE — H)
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A,B — PRE-OPERATIVE PHOTOGRAPHS — LABIAL VIEW AND
OCCLUSAL VIEW, C — PRE-OPERATIVE RADIOGRAPH, D - SINUS
TRACING DONE USING GP CONE, E- WORKING LENGTH
DETERMINED, F — BIODENTINE APICAL PLUG PLACED, G -
OBTURATION COMPLETED, H — 3-MONTHS FOLLOW UP
RADIOGRPAH, 1.J - POST-OPERATIVE PHOTOGRAPHS - LABIAL AND

Case 2:-

A 20-year-old male patient reported to the Department of Conservative Dentistry and Endodontics with a chief
complaint of fractured tooth in the upper front tooth. (FIGURE A.1) Patient gave a history of trauma 6 monthsago
and visited dentist 2 months ago. On clinical examination, composite restoration is seen wrt 11. Vitality test was
then performed, and tooth showed negative response to electric pulp testing. Radiographic examination revealed an
immature tooth with wide open apex and radiolucent material seen in the pulp canal, suggestive of intracanal
medicament in relation to 11. (FIGURE A.2) The patient was diagnosed with previously initiate root canal treatment
wrt 11. The treatment plan was decided to continue with the root canal and seal the apex using biodentine
(Septodont company, France).

Access opening was done usingEndo-Z bur (Dentsply Maillefer, Ballaigues, Switzerland) under rubber dam
isolation. Working length was determined and gentle instrumentation was done with #80 H-file (Mani files) in
circumferential manner to remove the intracanal medicament present inside the canal. (FIGURE B.1 and B.2) Root
canal debridement was done using alternative irrigation with 1% NaOC]I and saline. Then the canal was completely
dried with multiple absorbent paper points and calcium hydroxide (RCcal, PRIME dental products pvt. Ltd.) was
placed in root canal and access was sealed with Cavit and patient was recalled after 1 week. At subsequent
appointment, calcium hydroxide dressing was removed, and saline irrigation was done. After drying the canal,

Biodentine was manipulated and condensed with hand plugger till the thickness of Smm and after that root canal
was obturated with gutta perchausing reverse cone technique (FIGURE C.1 and C.2) and post-obturation radiograph
was taken to confirm the completion of the endodontic therapy (FIGURE C.3) and access was sealed with
composite. After 1 week, PFM crown preparation and cementation was done along with composite build up wrt 12
and 22. (FIGURE D.1 and D.2) A 2 month follow up radiograph revealed decrease in apical radiolucency. (FIGURE
E) Tooth was completely asymptomatic and has been called for future follow up.
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A.1- PRE-OPERATIVE PHOTOGRAPH, A.2 - PRE-OPERATIVE
RADIOGRAPH, B.1, B.2 -REMOVAL OF ICM, C.1- BIODENTINE APICAL
PLUG PLACED, C.2, C.3 -OBTURATION DONE, D.1, D.2 -CROWN
CEMENTATION DONE, E - 3-MONTHS FOLLOW UP RADIOGRPAH.

Discussion:-

The management of immature permanent teeth with necrotic pulps and wide-open apices is particularly challenging
in endodontics, not only due to the difficulty in achieving a proper apical seal but also because the thin dentinal
walls are more susceptible to fracture.” Traditional apexification with calcium hydroxide, although effective in
inducing apical barrier formation, requires multiple appointments over several months, often leading to poor patient
compliance and increased risk of reinfection or treatment failure due to missed follow-ups.” Additionally, prolonged
exposure to calcium hydroxide can further weaken the already delicate root structure, increasing the likelihood of
cervical root fractures.”

To overcome these limitations, contemporary protocols favour the use of biocompatible materials such as mineral
trioxide aggregate (MTA) and Biodentine for creating an artificial apical barrier in a single visit.” While MTA has
been widely used, it presents drawbacks including a long setting time, difficult handling, and potential for tooth
discoloration.'’ Biodentine, a tricalcium silicate-based cement introduced as a dentine substitute, offers several
advantages over MTA, such as a significantly shorter setting time (as little as 12 minutes), improved handling
characteristics, and mechanical properties closely resembling natural dentine.'"

Clinical studies have demonstrated that Biodentine can be used effectively as an apical plug in single-visit
apexification procedures, with outcomes comparable to or even surpassing those of MTA in terms of periapical
healing and barrier formation.'” For optimal sealing and prevention of microleakage, a 4-5 mm thick
Biodentineapical plug is recommended, as thinner plugs (1-2 mm) may be less effective for both Biodentine and
MTA. Biodentine’ s bioactivity is further evidenced by its ability to induce apatite formation, which enhances the
marginal seal and supports the healing of periapical tissues."

Furthermore, Biodentine continues to strengthen over time as its porosity decreases, reaching compressive strengths
similar to natural dentine within a month. Case reports and follow-up studies have shown favourable clinical and
radiographic outcomes, including the resolution of periapical lesions and the formation of a calcific barrier apical to
the Biodentine plug. Thus, Biodentine is increasingly regarded as a reliable and efficient material for apexification,
especially in cases where patient compliance or time constraints are concerns.

Conclusion:-

The single-visit apexification with biocompatible materials such as Biodentine represents a significant advancement
in the management of teeth with open apices. By addressing the shortcomings of traditional calcium hydroxide
therapy and overcoming the drawbacks associated with MTA, Biodentine provides a reliable, efficient, and time-
saving alternative. Its excellent biocompatibility, capacity for biomimetic mineralization, and favourable handling
properties make it particularly well-suited for creating a predictable apical barrier. This approach not only
streamlines the treatment process but also enhances clinical outcomes, offering a promising solution for both
practitioners and patients facing the challenges of immature permanent teeth.
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