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Abstract

Regenerative endodontic procedures provide a biologically based approach for the management of immature permanent
teeth with necrotic pulps, allowing continued root development and healing of periapical tissues. Mineral trioxide
aggregate is commonly used as a coronal barrier; however, placement of freshly mixed MTA over a blood clot scaffold
can be technique-sensitive and may disturb the scaffold. This case report describes a novel custom-fabricated preset MTA
plug technique for regenerative endodontic treatment of an immature maxillary central incisor. A 15-year-old female
presented with pain and discoloration of the maxillary left central incisor following trauma six years previously. Clinical
and radiographic examination revealed pulpal necrosis, chronic apical periodontitis, an immature root apex, thin dentinal
walls, and periapical radiolucency. Minimal canal instrumentation and irrigation were performed, followed by placement
of calcium hydroxide as an intracanal medicament. A canal impression was obtained using polyvinyl siloxane, and a
custom MTA plug was fabricated extraorally and allowed to set before clinical placement. At the second visit, the canal
was disinfected, apical bleeding was induced to create a blood clot scaffold, and the preset MTA plug was carefully
positioned approximately 2 mm below the cementoenamel junction. The tooth was subsequently restored with resin-
modified glass ionomer cement and composite resin. The patient remained asymptomatic and functional during follow-
up, with progressive reduction of the periapical radiolucency. At one-year follow-up, a positive sensibility response and
increased root thickness were observed, suggesting continued root development and favorable periapical healing. The
preset MTA plug technique may provide a practical alternative to conventional placement of freshly mixed MTA in
regenerative endodontic procedures by facilitating handling, improving placement, and reducing the risk of disturbing
the blood clot scaffold. Further clinical studies with larger sample sizes and longer follow-up are required to establish the
predictability and long-term effectiveness of this technique.
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INTRODUCTION

Management of a necrotic immature tooth is challenging because root development is incomplete, dentinal
walls are thin and fragile, and the wide-open apex makes canal preparation and obturation difficult [11.
Traditionally, apexification has been used to create an apical hard tissue barrier using bioactive materials.
However, it does not promote continued root development and may further weaken the fragile root
structure (21,

Regenerative endodontic procedures (REPs) are biologically based treatment approaches that aim to
restore damaged dentin, root structures, and the pulp-dentin complex. These procedures may allow
continued root development, increased root length, thickening of dentinal walls, and healing of periapical

tissues. Their success depends on adequate disinfection, a suitable scaffold, and an effective coronal seal
[3]

Mineral trioxide aggregate (MTA) is widely used as a coronal barrier because of its biocompatibility, sealing

ability, and antibacterial properties 4l. However, placement of freshly mixed MTA directly over a fragile
blood clot scaffold can be technique-sensitive and may result in clot disruption, poor adaptation, and
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increased treatment time. Recent evidence has also highlighted the
need for improved clinical predictability of MTA-based regenerative
protocols 5. Regenerative endodontic approaches have evolved to
promote continued root development and periapical healing [6l.
Customized calcium silicate-based techniques, such as the BioRoot inlay,
have also been described for teeth with wide open apices 71,

This case report presents a novel custom-fabricated preset MTA plug
used as a coronal barrier in regenerative endodontic treatment of an
immature non-vital tooth.

CASE REPORT

A 15-year-old female reported with pain and discoloration in the upper
front tooth region for the past three months. The patient gave a history
of trauma to the maxillary anterior tooth six years earlier, for which no
treatment had been taken. Medical history was non-contributory.

Clinical examination revealed discoloration of tooth #21 with mild
tenderness on percussion. The tooth was not mobile, and periodontal
probing depths were within normal limits. Thermal and electric pulp
tests showed no response. Periapical radiographic examination showed
an immature root apex with thin dentinal walls and a periapical
radiolucency associated with tooth #21 (Figure 1A-D). Based on the
clinical and radiographic findings, a diagnosis of pulpal necrosis with
chronic apical periodontitis in an immature maxillary left central incisor
was made. After explaining the treatment options, written informed
consent was obtained from the patient and her parents.

At the first visit, local anesthesia was administered using 2% lignocaine
with 1:80,000 epinephrine, and the tooth was isolated under rubber
dam. Access opening was performed, followed by minimal canal
instrumentation using hand K-files. The canal was irrigated with 1.5%
sodium hypochlorite and dried with sterile paper points. Calcium
hydroxide paste was placed as an intracanal medicament, and the access
cavity was sealed temporarily with Cavit.

Before medicament placement, canal impression was made using light-
body polyvinyl siloxane supported by a putty index. The apical portion
of the impression was trimmed, retaining the coronal segment
extending approximately 2 mm below the cementoenamel junction. This
mold was filled with freshly mixed mineral trioxide aggregate and
allowed to set under moist conditions for 24 h. A custom-fabricated
preset MTA plug was then retrieved and sterilized (Figure 2E-I).

After three weeks, the patient was asymptomatic. Local anesthesia
without vasoconstrictor was administered, and the tooth was isolated
under rubber dam. The temporary restoration was removed, and the
intracanal medicament was flushed out using 17% EDTA. Apical bleeding
was induced using a sterile #25 K-file passed 2 mm beyond the working
length. Bleeding was allowed to rise to the cementoenamel junction to
form a scaffold. The preset MTA plug was then carefully placed over the
blood clot to a level approximately 2 mm below the cementoenamel
junction. The access cavity was restored with resin-modified glass
ionomer cement followed by composite resin (Figure 3J-L).

At the 3-month and 6-month follow-up visits, the tooth remained
asymptomatic and functional, with radiographic reduction in the
periapical radiolucency (Figure 3M). At the 1-year follow-up, the tooth
showed a positive response to sensibility testing along with increased
root thickness, suggesting continued root development and favorable
healing (Figure 3N).

DISCUSSION

Regenerative endodontic procedures (REPs) are increasingly preferred
for the management of immature permanent teeth with necrotic pulp
because they promote periapical healing and allow continued root
development 89, Unlike apexification, which mainly creates an apical
barrier, REPs may result in increased root length, thickening of dentinal
walls, and improved long-term prognosis [20],

Successful regenerative treatment depends on adequate canal
disinfection, formation of a suitable scaffold, and placement of an
effective coronal seal to prevent reinfection Bl Mineral trioxide
aggregate (MTA) is widely used for this purpose because of its
biocompatibility,

sealing ability, and favorable biological properties. Torabinejad et al.
reported that MTA demonstrates good physical and chemical properties
and is well tolerated by surrounding tissues 11, In addition, MTA has
been shown to stimulate mineralization-related activity, which may
support hard tissue formation [12,

Despite these advantages, placement of freshly mixed MTA over a
fragile blood clot scaffold can be technique-sensitive. Difficult handling,
prolonged setting time, and the possibility of disturbing the scaffold
during placement are recognized clinical limitations (13141 |n esthetically
important teeth, discoloration may also be a concern 13,

The BioRoot inlay concept has previously been described as a
customized calcium silicate-based obturation approach for teeth with
wide open apices [7). In the present case, this concept was modified by
fabricating a preset MTA plug only for the coronal portion of the canal,
thereby preserving the apical space required for blood clot formation.
This allowed extraoral setting of the material and simplified clinical
placement. Similar modifications have been suggested to improve
handling and placement predictability of MTA [15],

At follow-up, the tooth remained asymptomatic and functional, with
reduction of the periapical radiolucency and later return of sensibility
response along with increased root thickness. These findings suggest
favorable healing and continued root maturation, which are desirable
outcomes in regenerative therapy 1161,

This technique may offer practical advantages such as easier placement,
reduced chairside manipulation, better adaptation, and less risk of
disturbing the blood clot scaffold. However, this report describes a
single case, and long-term clinical studies with larger sample sizes are
needed to confirm the reproducibility and effectiveness of this
approach.
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Figure 1: Preoperative assessment and working length determination. (A) Clinical view of tooth #21 after access opening under rubber dam isolation. (B)
Preoperative radiograph showing immature root apex with associated periapical radiolucency. (C) Working length determination radiograph using endodontic file.
(D) Clinical view of working length estimation under rubber dam isolation

E H 1

Figure 2: Fabrication of preset MTA plug. (E) Canal impression obtained using polyvinyl siloxane attached to an endodontic file. (F) Radiograph showing intracanal
calcium hydroxide medicament placement. (G) Impression trimmed to a level 2 mm below the cementoenamel junction. (H) Positive replica prepared using putty
support. (1) Preset mineral trioxide aggregate plug after setting alongside the original impression mold

Figure 3: Placement of preset MTA plug and follow-up outcomes. (J) Induction of intracanal bleeding to create a scaffold for regeneration. (K) Clinical placement of
the preset MTA plug over the blood clot scaffold. (L) Immediate postoperative radiograph after final restoration. (M) Six-month follow-up radiograph showing
reduction in periapical radiolucency. (N) One-year follow-up radiograph showing continued healing and increased root thickness
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° Presentation

0 Investigations

Patient Presentation Clinical Findings Radiographic Findings
o Pain & discoloration — upper anterior region o Discoloration of tooth #21 1 Immature open apex
. Symptoms present for 3 months . Mild tenderness on percussion D Thin dentinal walls
. History of trauma — 6 years prior . No mobility; normal periodontal probing D Periapical radiolucency (#21)
. No relevant medical history . No response to thermal & electric pulp tests

° Diagnosis

Pulpal Necrosis with Chronic Apical Periodontitis

. Immature maxillary left central incisor (#21) — diagnosis confirmed based on clinical and radiographic findings combined

e Treatment Planning

Regenerative Endodontic Procedure

. Custom-fabricated preset MTA plug used as coronal barrier ¢ Rationale: thin dentinal walls and open apex preclude conventional obturation

e Treatment

Local anaesthesia: 2% lignocaine + 1:80,000 epinephrine

Rubber dam isolation
Access opening performed

Minimal instrumentation with hand K-files
Irrigation: 20 mL of 1.5% sodium hypochlorite
Canal dried with sterile paper points

Extraoral Step — Custom MTA Plug Fabrication

Between

Canal impression: light-body PVS with putty support

Apical portion trimmed; coronal segment (2 mm below CEJ)
retained Mold filled with freshly mixed MTA

Set under moist conditions — 24 hours

Preset MTA plug retrieved and sterilized

3 Weeks Later > Visit 2

l

Visit 2

. Patient asymptomatic after 3 weeks ¢ Scaffold formation ¢ MTA plug placement e Final restoration

e Treatment — Visit 2

Step 1 — Preparation

Step 2 — Scaffold Formation

Step 3 — MTA Plug Placement

. Patient asymptomatic (confirmed) .
. LA without vasoconstrictor I

. Rubber dam isolation .
. Temporary restoration removed .
. Intracanal medicament removed

with 17% EDTA

Apical bleeding induced using #25 K-
file (2 mm beyond working length) .
Blood allowed to rise to CEJ level
Blood clot formed as natural scaffold

. Preset MTA plug placed over blood clot
Positioned ~2 mm below CEJ
. Adaptation confirmed

!

Step 4 — Final Restoration
. 2 mm resin-modified glass ionomer cement (RMGIC)
. Composite restoration placed over RMGIC
. Tooth sealed and checked for occlusion
1
Follow-up
L
Follow-up
. 3 months e 6 months e 1 year outcomes
Follow-up
3 Months 6 Months 1 Year
. Patient asymptomatic o Continued asymptomatic course . itive response to sensibility testing
. Tooth functionally restored . Further reduction in periapical . Increased root thickness (radiographic)
. Reduction in periapical radiolucency . Continued root development observed
radiolucency on . Stable clinical presentation o Favorable overall healing
radiograph

Figure 4: PRICE 2020 Checklist

. L
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CONCLUSION

This case report presents a novel preset MTA plug technique as a
modification of conventional regenerative endodontic treatment in an
immature non-vital tooth. Extraoral fabrication of the MTA plug allowed
easier placement, preservation of the blood clot scaffold, and an
effective coronal seal. Favorable clinical and radiographic outcomes
were observed during follow-up, with evidence of continued root
development. Further clinical studies with larger sample sizes and longer
follow-up periods are needed to validate the predictability and long-
term success of this technique.
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