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Abstract

In recent years, the concept of revascularization has been developed that employs
the use of a mixture of antibacterial drugs for disinfection of infected root canals.
The clinical and radiographic examinations showed deep coronal caries, immature
root, and periapical radiolucency in mandibular second premolar (#35) of a 13-year-
old girl. The exam findings suggested revascularization treatment. Revascularization
with triantibiotic mix was administered for 2 weeks. Then, a blood clot was created
in the canal, over which mineral trioxide aggregate was placed. Coronal sealing
was performed with composite resin. After 40 months follow-up, the tooth was
asymptomatic with a positive response to the pulp test and periapical radiolucency
was healed. However, no evidence of root development was observed. In spite of
numerous reports of revascularization treatment, no incomplete root development
was reported after long-term follow-up. Despite incomplete root development,
positive response to the pulp test is controversial.

0z

Son vyillarda gelisen revaskiilarizasyon tedavisi, antibakteriyel ilaclarin karisim
halinde uygulanmasi ile enfekte kdk kanallarinda dezenfeksiyonun saglanmasini
amaclayan bir yaklasimdir. Klinik ve radyolojik degerlendirme sonucunda, 13
yasinda kiz hastada acik apeksli alt ikinci premolar disinde (#35) derin ¢liriik ve
periapikal radyolusensi tespit edilmistir. Muayene bulgularina gore revaskiilarizasyon
tedavisi Onerilmistir. Revaskiilarizasyon tedavisi icin {clii antibiyotik pati 2 hafta
stire ile uygulanmistir. Sonrasinda kanal icinde kan pihtisi olusturulmus ve lzerine
mineral trioksit agregati yerlestirilmistir. Koronal restorasyon icin kompozit rezin
kullanilmistir. Kirk aylik takip sonucunda dis asemptomatik, pulpa testine pozitif
yanit alinmistir ve periapikal lezyonda iyilesme gozlenmistir. Ancak, kdk gelisiminde
devamlilik gdzlenmemistir. Revaskiilarizasyon tedavisi ile ilgili literatiirdeki bircok
calisma olmasina ragmen, uzun donem takipte kok gelisimi devam etmeyen calisma
daha ©nce rapor edilmemistir. Kok gelisiminin devamlilifinin saglanamamasina
ragmen pulpa teslerine pozitif pulpal yanit alinmasi dikkat cekici bir bulgudur.
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Introduction

Revascularization is a biologically-based procedure
that allows for repopulation of the root canal with
vital tissues for further root development. The
treatment is based on the theory that in the absence
of microorganisma and necrotic tissue and in the
presence of a scaffold and stem cells inside the root
canal space, regeneration of the pulp tissue would be
possible (1).

Previous studies reported that the outcomes of
revascularization of necrotic immature teeth were
lower than ideal (2-4). These outcomes were not
increased in root length (2,3) and root canal thickness
(3), lack of formation of tooth apex (4).

The purpose of this report is to present an unusual
healing of immature permanent tooth with apical
periodontitis after revascularization procedure.

Case Report

A 13-year-old girl was referred to our clinic with
pain on the left side of her lower jaw. The medical
history was unremarkable. Clinical examination
showed an extensive caries on the lower left second
premolar (#35), with sensitivity to percussion. In
addition, a sinus tract was observed on the buccal
mucosa adjacent to the tooth. The tooth was
nonresponsive to cold testing and electric pulp test.
Radiographic examination revealed an immature
tooth and radiolucent lesion at the periapical area
of the root (Figure 1). Considering the clinical tests,

Figure 1. Radiographic examination showed an immature
tooth and radiolucent lesion at the periapical area of the root
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the final diagnosis was pulpal necrosis with apical
periodontitis. According to the diagnosis, our first and
optimal treatment option was revascularization.

An informed consent form was obtained from the
patient’s parents. The tooth was anesthetized with
a local injection of articaine hydrochloride 4% with
epinephrine 1:100.000 (Ultracaine DS, Hoechst Co.,
Frankfurt, Germany) and isolated with rubber dam.
After the access cavity was prepared, the root canal
was gently irrigated with 10 mL of 5.25% sodium
hypochlorite solution (NaOCl) positioned 1-2 mm
below the root canal orifice. Then the canal was dried
with sterile paper points and triple antibiotics paste
(TAP) was prepared (5), dressed into the root canal
and left for 2 weeks. The access cavity was sealed with
Cavit G (3M ESPE, St. Paul, MN, USA).

Second appointment has been 2 weeks later than
the first one. The tooth was asymptomatic, and the
sinus tract was healed. The temporary restoration
was removed under local anaesthesia (Citanest;
AstraZeneca, London, UK) and rubber dam isolation.
The paste was removed by rinsing with 5.25% NaOClI,
then the canal was dried with sterile paper points.
A sterile size #15 K-file was used to evoke bleeding
into the root canal. The bleeding was provided at the
level of 3 mm below the cementoenamel junction.
Then mineral trioxide aggregate (MTA) (ProRoot
MTA, Dentsply Maillefer, Ballaigues, Switzerland) was
placed over the blood clot in the canal followed by a
wet cotton pellet and sealed with Cavit G (Figure 2).
Three hours later, the set of the MTA was confirmed,

Figure 2. Mineral trioxide aggregate was placed over the blood
clot in the canal followed by a wet cotton pellet and sealed
with temporary restoration
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and permanent restoration was completed with
composite resin. The patient was followed periodically
after treatment.

All follow-up appointments included standard
clinical tests, and radiographic examinations. At
1-month follow-up, the tooth had no clinical symptoms
(Figure 3). After 6 months, the tooth was asymptomatic
clinically and the tooth did not show any indication on
root canal development in radiographic examinations,
but there was a dramatic decrease in the size of the
apicalradiolucency (Figure 4). Atthe 12-months follow-
up, the patient remained asymptomatic and also the
tooth responded positively to electrical stimulation.
Radiograpically, the apical radiolucency was resolved

Figure 3. At 1-month follow-up, the tooth was functional,
without sensitivity to percussion and palpation or presence of
a sinus tract, with normal periodontal condition

Figure 4. At 6-months follow-up, the tooth showed noindication
of root canal devolopment, but there was a dramatic decrease
in the size of the apical radiolucency

completely, no increase in root length and root wall
thickness was observed (Figure 5). Orthodontic
treatment had begun at 18th months. Fourty months
after the revascularization, the tooth was found to
be asymptomatic and functional in the mouth. There
were no clinical signs of infection or inflammation such
as sinus tract, swelling or sensitivity to percussion and
palpation. Periodontal examinations revealed normal
physiologic mobility and there was no pocket depth
greater than 3 mm. Although radiographically there
was no periapical pathology, there was no evidence
about root development (Figure 6). Unexpectedly, the
tooth had positive response to electrical pulp tests.

Discussion

Currently, the revascularization of necrotic
immature teeth is a relatively common procedure.

Figure 5. At the 12-months follow-up, the apical radiolucency
was resolved completely, no increase in root length and root
wall thickness was observed

A

Figure 6. Fourty months after revascularization, there was no
periapical pathology but still no increase in the thickness of the
root walls or increase in the length of the root was found
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Althoughthere were many successful revascularization
cases, there are still some concern areas and several
problems that may occur with the revascularization
protocol. These include insufficient bleeding, lack of
root development and tooth discoloration (3,6,7).

Ding et al. (8) claimed that one of the reasons
for treatment failures in revascularization might be
failure of inducing the bleeding after disinfection.
Local anaesthetics without vasoconstrictors are
recommended to facilitate bleeding (3). However,
insufficient bleeding after using local anesthetics
without a vasoconstrictor is also reported (2,3,9),
which has been shown to be related to poor root
development in some cases (2). On the contrary,
some cases with sufficient bleeding and lack of root
development have also been reported (3,10). Similar
to these results, in our case in spite of providing
sufficient bleeding in root canal space, the root canal
development was not observed. Lenzi and Trope (10)
suppossed that there is a possibility that blood clot
breaks down and leaves the root canal space without
scaffold into which the new vital tissue can grows.
Furthermore, there are few cases about successful
revascularization and continued root development
without bleeding induction (11,12).

Stem cells apical papilla (SCAP) and Hertwig
epithelial root sheath cells have a significant role in
increasing root length and the root apex formation
(13). Huang et al. (14) showed that vital pulp tissue
is not responsible for root development. It appears
that apical disease is responsible for stopping root
development after pulp necrosis. SCAP may survive
apical infection as a result of close proximity to the
periodontal blood supply (14) in the same way that
dental pulp stem cells survive and remain functional
in the presence of irreversible pulpitis (15).

Nosrat et al. (6) suggested that longer the
duration of pulp necrosis is related to the poor root
development after revascularization procedure.
Such an association could be found in studies that
reported decreased or no root development (3,10).
The authors discussed the possibility that long-
lasting infection might destroy the cells capable of
pulp regeneration. But on the basis of successful
outcomes of revascularizations in cases with long-
lasting apical periodontitis, they concluded that this
might not be the reason. Long-term apical disease
before treatment (>6 months) has been suggested to
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be responsible for the absence of viable stem cells in
periapical tissues and consequently the lack of pulp
regeneration and poor root development (6). This
might be the reason of poor root development in the
present case reported.

One possibility about the lack of root development
is that irrigation with copious amounts of 5.25%
NaOCl solution might have damaged apical vital
tissue (16) and possibly progenitor/stem cells after
revascularization procedures (4). In the present case,
we have also used 5.25% and this could be attributed
as the reason of poor root development, but there
have been several cases with very satisfactory results
in spite of having used high concentration solutions of
sodium hypochlorite (11,17,18).

TAP was shown to be biocompatible, and any tissue
reaction to the paste decreased over time (19). On the
other hand, severe inflammation of the tissues inside
the root canal has been reported in other animal
studies. A possible cause of this inflammation might
be residual TAP inside the canal (20). The presence
of toxic concentrations of antibiotics inside the root
canal for several weeks and their spread to the dental
papilla might be a reason for a reduction of viable
SCAP. Consequently, the regenerative treatment
could fail. Residual antibiotics inside the root canal
space might behave as a potential threat to SCAP.
Both hypotheses deserve further study.

In conclusion, the outcomes of revascularization
may not be predicted in all cases. Although apical
periodontitis and/or abscess was healed, sustained
root development may be achieved. Controlled
clinical studies with long-term follow-up are required
to determine the outcomes of revascularization.
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