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Revascularization of a Previously Treated Mandibular First Molar
with Open Apices: A Case Report
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In this case report, the regeneration method was used to treat the previously
treated first molar, which presented with symptoms of pain during chewing and
secondary acute apical periodontitis. Due to the importance of preserving the
patient's permanent teeth in order to maintain optimal space and function, the
regeneration treatment was performed in two visits and according to the
American Association of Endodontists (AAE) guidelines. The continuation of
tooth root development, healing of periapical radiolucency and positive response
to sensibility test (cold test) were observed during follow-up radiographs at
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intervals of 6 months, 1 year & 2 year.
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Introduction

Treating necrotic immature permanent dental pulp due to

factors such as trauma or caries has always been challenging
[1]. As a permanent tooth emerges, the root apex of the tooth
typically develops within the first three years of eruption.
Maintaining the health of the pulp during this period is of
utmost importance. Numerous consequences may occur after
dental caries or physical trauma, including pulp necrosis and
endodontic infection. Due to the open apex in such cases, root
treatment can be challenging, and the thin dentin walls make the
tooth susceptible to cervical fractures [2].

Endodontic treatments for necrotic immature permanent teeth
include apexification with calcium hydroxide, apexification with
apical plug, and revascularization/regeneration. Apexification
involves creating a calcified barrier along the root of an immature
necrotic permanent tooth that cannot develop its root further.
These teeth are treated by calcium hydroxide or Mineral trioxide
aggregate (MTA) plug; this method is likely to cause root fractures
due to the thin, weak walls [3, 4]. Regeneration involves the growth
of new pulp tissue and the continuation of root formation by stem
cells in immature, noninfectious teeth [5].

Root development is carried out by two types of cells:
odontoblasts and epithelial cells of Hertwig's sheath. Epithelial
cells of Hertwig's sheath allow the differentiation of stem cells
into odontoblasts, which form the dentine of the root [4, 5].

Mesenchymal cells originate from a variety of cells, including
stem cells from the apical papilla (SCAP) and stem cells from the
remaining pulp tissue (DPSCs). Due to their proximity to
periapical tissues with a high blood supply, Hertwig's sheath and
SCAP cells can survive despite infection and pulp necrosis [6, 7].
Considering the importance of Hertwig's epithelial root sheath
and SCAP cells to the regrowth of roots after pulpal damage, it
is vital to protect them during root treatment preparation.
Regenerative endodontic treatment (RET) researches are
primarily focused on treating immature teeth with necrotic pulp
[8]. Despite the similarities between pulped treated teeth and
necrotic teeth in their biological bases, there are also substantial
differences between them. As a result of the microenvironmental
conditions of the root canal, performing regeneration on treated
pulped teeth with an open apex and an infected root canal
presents more challenges. A number of factors determine the
prognosis of the treatment, including the previous pulp treatment
on the dentine walls, the accumulation of debris within the
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Figurel. High platelet-rich fibrine (PRF)

canal, and the presence of different microbial flora [9]. According
to Nevins and Cymermanvn [10], regeneration was effective in
treating the pulp of immature teeth that were previously treated.
Since then, numerous reports have been published regarding the
successful regeneration of teeth following pulp treatment.

In this report, we present a successful case of a regeneration
method for the retreatment of the mandibular permanent first
molar in a 9-year-old girl with an infected root canal and
secondary acute apical periodontitis who had previously
undergone pulpotomy and presented with infected root canals.

Case Presentation

The patient, a healthy 9-year-old girl, was referred to the
endodontics department of Shahid Beheshti School of Dentistry to
evaluate and treat tooth #30. The patient's chief complaint was "My
tooth hurts when I chew." The patient's medical history was normal;
she had no particular medical conditions and was not under any
medication at the initial visit. The patient's parents have reported a
history of pain in tooth #30 that was treated by apexogenesis and a
stainless-steel crown (SSC) afterward at the age of 7. However, the
child recently experienced pain while chewing again.

In the clinical evaluations, the patient responded negative to
the cold test. The electric pulp test (EPT) was invalid due to the
presence of the SSC and lack of access to the tooth structure. The
tooth was sensitive to percussion and palpation. Periodontal
probing length was normal. Abnormal mobility was not seen
either. In the assessment of periapical radiography, a radiolucent
lesion was seen in the apical region of both roots. The pulp and

periapical condition diagnosis was reported as "Previously treated
with an infectious root canal system" and "Secondary acute apical
periodontitis". Treatment options were presented to the patient’s
parents which included apexification with MTA plug or
regeneration or extraction. The advantages and disadvantages of
each method were explained to the patient, and the patient finally
chose the regeneration treatment. Written consent was obtained
from the patient’s parents for treatment.

After the administration of the local anesthesia via inferior
alveolar nerve block containing 2% lidocaine with epinephrine
1/100000 (Darupakhsh Co./Tehran/Iran), isolation was stablished by
rubber dam, and the access cavity was made through the SSC due to
better preservation of the isolation. The working length was estimated
by periapical radiography, which was as follows (mesiobuccal canal:
16 mm, mesiolingual canal: 16 mm, distal canal: 17 mm).

The canals were irrigated with 20 mL of 1.5% sodium
hypochlorite with a #30 gauge side vented needle (Canal clean;
Biodent, Korea), one millimeter shorter than the working length.
In the end, 20 mL 17% EDTA was used as final irrigatation. Then
the canals were dried with sterile paper cones, then calcium
hydroxide powder (Golchadent/Tehran/Iran) and normal saline
mixture with paste consistency was placed inside the canals. The
access cavity was filled with glass ionomer (Fuji II LC Gold, GC
Corp, Tokyo, Japan).

Patient returned two weeks later to continue the treatment.
First, the response to the initial treatment was evaluated. No signs
of infection were seen. This time, 3% mepivacaine without
vasoconstrictor was used as local anesthetic. After inferior alveolar
nerve block injection, isolation was established with a rubber dam.
The glass ionomer was removed. The calcium hydroxide inside
the canals was removed by gentle irrigation with 20 mL 17%
EDTA. Then the canals were dried with sterile paper cone.
Platelet-rich fibrin (PRF) was used to form a blood clot. In order
to prepare PRF, 9 mL of patient's blood was taken from cubital
vein and poured into a sterile tube. The tube was placed in a
centrifuge at a speed of 1300 rpm for 8 min. Blood was separated
and compressed in the compression box (Figure 1). Then AGM-
MTA (Andiseh Gostar Masoud, Tehran, Iran) was placed as a
covering material in the coronal third of the root with a thickness
of 3 mm. Glass ionomer (Fuji II LC Gold, GC Corp., Tokyo,
Japan) with a thickness of 3 mm was placed on the MTA for
flooding and cured for 40 sec. Finally, definitive restoration of the
remaining cavity was performed with amalgam.

The follow-up for this patient was done clinically and
radiographically at intervals of six months, one year, and two
years. There was no sign of pain, swelling, or sinus tract. In the 6-
month follow-up. A slight increase in the thickness of the root
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Figure 4. One year follow-up CBCT

walls & increased root length was observed in 1 year follow-up. A
minor response to the cold test was observed in the one-year
follow-up. The electrical test was not possible due to the presence
of the stainless coating. In the one-year follow-up, the periapical
radiolucency was resolved entirely (Figures 2-4).

According to our findings, a favorable long-term prognosis is
predicted for this treatment.

Discussion

During the process of regeneration, disinfection and cleaning are
the most crucial steps [11]. Tissue engineering is adversely
affected by bacteria remaining in the root canal [12]. Despite
claims that antibiotic pastes with a high consistency (1000

mg/mL) can prevent canal bacteria from growing, there are also
disadvantages, including toxicity to SCAPs and the development
of antibiotic resistance [13]. Lowering the concentration of
antibiotics in the pastes has been suggested to reduce the toxic
effect on stem cells, but it does not have the same effectiveness in
removing bacteria as the full concentration [14]. In order to
preserve the root canal system from contamination and bacteria,
an access cavity through the SSC is prepared to create better
isolation during treatment.

An animal study has shown that the fracture resistance in
immature teeth treated with the regeneration method is higher
than untreated immature teeth, which results in higher long-term
survival rate [15].

Studies have shown that treating immature teeth with the
regeneration method results in higher long-term survival rates, as
the open apex allows for continuous blood flow to the root canal
space. The diameter of the apex is also related to the success of
treatment, as larger diameters (diameter > 1 mm) are more likely
to have a successful response [16]. The bacterial population and
composition in the root canal system of previously treated
immature teeth differ from immature necrotic teeth. In necrotic
teeth (primary infection), we are mainly faced with obligate
anaerobic Gram-negative bacteria, while in root canals with
previous treatment (resistant infection), mostly facultative
anaerobic Gram-positive bacteria are seen [17]. In other words,
the disinfection of the root canal system in cases with previous
treatment and resistant infection faces a more difficult challenge
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than the disinfection of canals with primary infection. More in-
vitro and ex-vivo studies are needed to provide a suitable protocol
for disinfection.

In the present case, an increase in the thickness and length of
the root was observed during the one-year follow-up, contrary to
a previous case report by Maria et al. where no further
development occurred. The use of a lower concentration of
sodium hypochlorite during the initial treatment preserved the
health of the mesenchymal stem cells; while in the case of Mari et
al., high concentration sodium hydroxide was used [17, 18].

A five-part classification for the possible response of an
immature tooth under regeneration treatment exists, with this
case falling under class I where the thickness of the root canal wall
increases and the tooth continues to develop [19, 20].

Regeneration treatment has been proven to be a better option
than apexification for necrotic immature teeth, as it allows for an
increase in root thickness and length. This method was chosen to
re-treat the patient's tooth in order to preserve the permanent
tooth, the available space, as well as the width and height of the
bone and maintaining the occlusal function. This case report
demonstrates the successful re-treatment of a tooth using the
regeneration method.
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