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Abstract

Recently, regeneration of immature necrotic pulp has become an alternative conservative treatment option for
young permanent teeth and is a subject of great interest in the field of endodontics. The primary goal of these
procedures is to activate the potential of the pulp for dentine deposition and produce a stronger mature root that
withstands the forces better. However, the current protocol has potential clinical and biological complications.
Amongst them, crown discoloration caused by triple antibiotic paste is deemed to be very frustrating for the dentist
and the patient. In the case presented, there was a successful reversal of the crown discoloration by an internal
bleaching procedure with superoxol at follow up periods of 3, 6 and 12 months. However, further long-term clinical
trials and histological studies are needed to evaluate the long-term outcomes of walking bleach with superoxol in
regenerative endodontic procedures.
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Introduction
Endodontic treatment of an immature necrotic tooth with arrested

root development is significantly more difficult as the thin root walls
are susceptible to fracture and the disinfection in these cases often
relies on irrigation and intracanal medicaments [1,2]. In the present
case, the regenerative procedure was performed on an immature
necrotic permanent tooth using Platelet Rich Fibrin (PRF) [3].
Walking bleach with superoxol was carried out as an economical,
predictable and rather quick treatment option to reverse the
discoloration caused by triple antibiotic paste.

Case History
A 14-year-old boy reported with a fracture with respect to tooth 11.

There was a history of trauma 6 months back due to fall. The medical
status was non-contributory. On intraoral examination, the tooth 11
had Ellis and Davey’s class IV fracture. Clinically, the crown exhibited
very mild discoloration (Figure 1).

Figure 1: Pre-operative clinical picture of the crown exhibiting very
mild discoloration.

The tooth was tender on percussion and did not respond to cold and
electric pulp test. Periodontal probing depth was within normal limits.
On radiographic examination, the tooth showed an incompletely
formed root, thin dentinal walls with the open apex (Cvek’s stage 4
root development) and associated periapical radiolucency (Figure 2).
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Figure 2: Radiograph showing open apex and periapical
radiolucency.

It was diagnosed as pulp necrosis with asymptomatic apical
periodontitis and was planned for a regenerative endodontic treatment
using PRF as a scaffold. The treatment protocol was narrated to the
parents and written informed consent was taken.

Local anesthesia was given using 2% Lidocaine with 1:80000
epinephrine and rubber dam application was done. After access
opening, the necrotic pulp was removed, and the pus was allowed to
drain completely. The canal was thoroughly irrigated using 20 ml of
1.5% NaOCl for 5 min and then irrigated with 20 ml saline for 5 min,
with a 27-gauge needle positioned about 1 mm from the root end.
Working length was determined radiographically and was confirmed
with the help of an apex locator. The canal was dried using paper
points. A thick mixture of Triple antibiotic paste was placed inside the
canal to a depth of two mm short of the apex and one mm below the
CEJ using an endodontic plugger.

The patient was recalled after 28 days. The patient was
asymptomatic but mild discoloration of the crown was noted. The
canal was copiously irrigated using saline and 1.5% NaOCl to remove
the antibiotic paste. Then 20 mL of 17% EDTA was used and the root
canal was dried with paper points.

For the preparation of PRF, 9 ml of blood was drawn and
centrifuged (Remi Model, Mumbai, India) The PRF membrane was cut
into small fragments using scalpel blade and placed incrementally
inside the canal using an endodontic hand plugger (Dentsply Maillefer,
Switzerland). Then 3 to 4 mm of MTA (MTA, Angelus, Brazil) was
placed directly over the PRF membrane and a wet cotton pellet was
placed, and the access cavity was sealed with GIC (Figure 3).

At the 3-month recall, the patient was asymptomatic. However,
Blue-grayish discoloration of coronal tooth structure was noted
(Figure 4).

Figure 3: Radiograph taken immediately after placement of PRF.

Figure 4: Clinical picture of the discolored crown.

Walking bleach procedure was planned to resolve the esthetic
problem. A baseline shade was taken with a shade guide (VITA
Toothguide 3D-Master). After placing an intra orifice barrier 2 mm
below the cementoenamel junction with a resin-modified glass
ionomer cement, a bleaching agent (Sodium perborate mixed with
30% hydrogen peroxide in a ratio of 2 g:1 mL) in a thick consistency
was placed in the pulp chamber and sealed with a temporary filling
(MD-Temp). Significant improvement in the shade was noticed soon
after placement of the bleaching agent.

Calcium hydroxide powder was mixed with saline and placed in the
access cavity and sealed with a temporary filling (MD-Temp). After a
week, the access cavity was filled with a bonded composite resin
restoration. Follow-ups were done at 6-and 12-months period. The
patient was asymptomatic, the bleached shade was maintained (Figure
5) and radiographs showed resolution of periapical radiolucency
(Figure 6). The case is under observation for the further outcome of
the regenerative procedure.
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Figure 5: Immediate post-operative shade retained at the end of 12
months.

Figure 6: Radiograph showing resolution of periapical radiolucency
at the end of 12 months.

Discussion
Regenerative procedure in immature teeth was introduced in the

field of endodontics by Ostby in 1961 and later reintroduced in 1966 by

Rule and Winter [4]. The second-generation platelet concentrate PRF
was used in this case to overcome the limitations associated with both
conventional blood clot and other matrices like PRP, collagen etc. [5]
MTA was placed over the PRF scaffold, as it sets in the presence of
blood and does not lead to leakage [6].

The triple-antibiotic paste is proved to be an effective disinfectant
and is the most commonly used medicament [7,8]. However, the major
disadvantage associated with its use is the crown discoloration
resulting from minocycline [5]. Therefore, in the present case care was
taken to keep the paste one mm below the CEJ of the tooth. Despite the
precautionary measure, there was blue-grayish discoloration of the
crown at the end of three months. Application of bonding agent to the
pulp chamber walls before placement of the triple antibiotic paste is a
suggested method to reduce the discoloration. However, it has been
shown that it can only reduce the change in darkness of the teeth but
cannot prevent it [9].

With the conventional walking bleach technique (Sodium perborate
and saline) the results may vary depending on the type of discoloration
and time period the tooth has been discolored. It may take up to four
appointments and a month for significant improvement in the shade
[8-10]. However in the case presented, satisfactory results were
obtained immediately on the same appointment. This could be
attributed to the 30 % hydrogen peroxide (Superoxol) which was used
in combination with sodium perborate. A 2 mm intraorifice barrier
using RMGIC was placed to prevent cervical resorption. In addition,
calcium hydroxide powder was placed in the chamber as a medicament
for a period of one week before placing the permanent restoration to
prevent cervical resorption. At the end of one year, there was no
significant alteration in the bleached shade and radiograph showed
resolution of periapical radiolucency.

Conclusion
The present case report highlights the resolution of crown

discoloration caused due to triple antibiotic paste used in a
regenerative endodontic treatment using Platelet-Rich Fibrin (PRF) as
a scaffold, in an immature tooth with necrotic pulp and periapical
pathosis.
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