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Abstract

The primary objective of vital pulp therapy is to preserve and maintain pulpal health in teeth exposed to caries, trauma, and
restorative procedures. This kind of therapy is critical in immature permanent teeth that have not yet matured and have thin-
walled roots with wide-open apices. This case shows the management of a young permanent maxillary central incisor with Ellis
class |V fracture. The regenerative procedure was performed by endodontic treatment with mineral trioxide aggregate (MTA)
and platelet-rich fibrin, and the tooth was restored using glass ionomer cement and composite. The patient was followed up

on for a year.
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INTRODUCTION

Treating necrotic immature teeth is difficult due to their thin
dentinal walls and short roots, which render them more prone
to fracture. Apexification is the preferred therapy, which
involves promoting apical closure with calcium hydroxide or
mineral trioxide aggregate (MTA).[ While apexification treats
apical periodontitis and induces apical closure, allowing final
root canal therapy to be conducted, it does not thicken the
root walls or let the root continue to grow, leaving the tooth
vulnerable to fracture.”! Regenerative treatments are now being
resurrected as a new paradigm in conservative therapy. It was
originally considered that rebuilding the necrotic pulp of an
immature tooth with periapical periodontitis was impossible;
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however, we now know that this may be accomplished in an
appropriate medium using the technique described vatiously
as “revasculatrization” or “revitalization”.*°l Proper canal
cleaning, a suitable matrix for new tissue ingrowth, and an
effective seal for coronal access are critical for a satisfying
outcome, not to mention the need for a supply of dental stem

cells to effectively complete revascularization.”

CASE REPORT

A 15-year-old girl reported to the department of conservative
dentistry and endodontics with the chief complaint of pain
in the upper left front tooth area for 20-25 days. The patient
described a trauma that occurred because of an accident
that led to a fracture of the tooth 8-9 years ago. On clinical
examination, the pain was moderate, dull, localized, lasted
minutes, was eased by medications, and there was slight
discoloration in relation to 21. There was generalized
fluorosis with a grade 5 score. Ellis class IV fracture in
relation to 21 was the tentative diagnosis. An intraoral
periapical (IOPA) radiograph was obtained, and in relation

Corresponding Author: Dr. Meetkumar S Dedania, Department of Conservative Dentistry and Endodontics, K. M. Shah Dental College and
Hospital, Sumandeep Vidyapeeth Deemed to be University, Piparia, Vadodara, India.

1 Qnternational Journal of Scientific Study | December 2023 | Vol 11 | Issuey




Dedania, et al.: Regenerative Endodontic Procedure in Traumatized Central Incisor

to 21, the cold test and electric pulp test revealed a negative
response whereas 11 revealed a positive response. A pre-
operative picture was taken [Figure 1]. On the radiograph
[Figure 2], the pulp space was greater and the root dentin
thickness and the crown root ratio were lesser than the
neighboring central incisor; the diameter of the apex was
around 1.5 mm which was measured with the help of vernier
caliper. Pulp necrosis with symptomatic apical periodontitis
and immature root apex in relation to 21 was the final
diagnosis. There are several therapy methods accessible such
as MTA apexification followed by endodontic treatment
and prosthetic rehabilitation with all ceramic crown, MTA
apexification followed by endodontic treatment and all
ceramic veneers, MTA apexification followed by endodontic
treatment and esthetic build-up with composite resin,
apexogenesis with platelet-rich fibrin (PRF) and MTA
followed by temporization and prosthetic rehabilitation
with all ceramic crown, apexogenesis with PRF and MTA

followed by all-ceramic veneers, and apexogenesis with PRF
and MTA followed by esthetic build-up with composite
resin. As a result, we chose the conservative therapy option
which was apexogenesis with MTA employing PRF followed
by esthetic build-up with composite resin in relation to 21.

Figure 1: Pre-operative clinical photograph

Access opening of the tooth was done [Figure 3] under
rubber dam isolation using an Endo-access bur (Dentsply,
Tulsa Dental) and lignocaine with adrenaline (1:80000)
(Aquacaine Plus, Aqua Fine Injecta Pvt. Ltd., Pune,
India) was used. After that, working length determination
was performed with the J hook technique, followed by
chemo-mechanical preparation using a circumferential
filing method until fresh dentinal shavings were obtained.
Irrigation was done with 3% NaOCI (Mahavir Enterprise,
Vadodara, India) followed by 17% EDTA (RC Help,
Prime Dental Products Pvt. Ltd., Maharashtra, India)
using a 23 G needle, and calcium hydroxide (RC Cal, Prime
Dental Products Pvt. Ltd., Maharashtra, India) dressing
was administered as an inter-appointment medicament,
according to the American Association of Endodontists
guidelines.” The canal was extensively cleansed with 0.9%
normal saline (Otsuka Pharmaceutical India Pvt. Ltd., India)
in conjunction with ultrasonic agitation after 14 days. As
a result, calcium hydroxide dressings were applied 3 times
for 21 days. On the next appointment, the patient’s blood
was drawn and centrifuged to make PRF [Figure 4|. After

Figure 3: Access opening

Figure 2: Pre-operative radiograph

Figure 4: Platelet-rich fibrin membrane
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that, bleeding was produced inside the canal using a K-file
and halted. Following that, PRF was condensed to the
level of the middle one-third of the canal, and a 3—-4 mm
layer of MTA (ProRootMTA, Dentsply, Tulsa Dental) was
applied on top, followed by final repair using RMGIC (GC,
GC America) and Composite (GC SolareX, GC America)
[Figure 5]. The entire process was performed with a rubber
dam isolation and a dental operating microscopel’ (PRIMA,
Labomed World).

Now that the patient desired cosmetic repair, an alginate
impression was obtained and a cast was made. After that, the
wax build-up and rubber base index were made. The following
visit included composite build-up, finishing, and polishing
[Figure 6]. Photographs and radiographs were obtained after
treatment. The patient was recalled for additional follow-ups
after 6 months [Figure 7] and 1 year [Figure §].

DISCUSSION

The therapy for necrotic immature permanent teeth
revascularization is not structured, and there is still

Figure 5: Post-operative radiograph after mineral trioxide
aggregate and composite

Figure 6: Post-operative (after esthetic build-up)

controversy about it. Following local anesthesia, the
tooth is separated, accessible through a rubber dam,
and disinfected with NaOCI and EDTA. Trevino ef al.
discovered that 17% EDTA improves SCAP survivability
and helps them link to the root canal dentinal wall,
allowing it to be employed in a revascularization irrigation
approach.f

Because the lesion was chronic due to a prolonged
history of trauma, endodontic therapy on this incisor
required multiple visits with calcium hydroxide dressing,
resulting in better healing due to the bactericidal
characteristics.”

Because PRF possesses various scaffolding qualities,
it is used as a scaffolding material in an immature
tooth for pulpal regeneration and revitalization.
Its advantages include ease of preparation and the
absence of biochemical blood processing, making it
autologous. For wound healing, PRF has a large slow
sustained release of different important growth factors

Figure 7: Post-operative radiograph after 6 months

Figure 8: Post-operative radiograph after 1 year
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such as PDGF and TGF for at least 1 week and up
to 28 days.l"”

The primary goal of irritating the apex with a file is to
cause a blood clot in the canal space, which then acts as
a scaffold for the three-dimensional ingrowth of new
tissue. !

The subsequent radiographs indicated that many canal
breaches had been filled. The particular mechanism for
the calcification has not been established, and one of
the issues of revascularization in necrotic young teeth is
partial or entire obliteration of the pulp canal. The use of
MTA, which has osteo-inductive qualities, may aid in the
construction of bridges.?l

Based on the remaining sound tooth structure, an
indirect ceramic crown would have been desired in this
scenario, but owing to financial constraints, composite
resin with 3D layering is the most suggested direct
restorative treatment for the preservation of intact
tooth structure.’)

CONCLUSION

Revascularization is more effective and conservative
than apexification in the treatment of necrotic immature
permanent teeth.
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