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One-Visit Apexification Using Mineral Trioxide Aggregate in
an Immature Permanent Tooth with Open Apex and

Periapical Lesion

Acik Apeksli ve Periapikal Lezyonlu Immatiir Daimi Diste Tek Seans
Apeksifikasyon Tedavisinde Mineral Trioksit Agregat Kullanimi

Selman SEVTEKIN®, “ Esin OZLEK®

aVan Yiiziinct Y1l University Faculty of Dentistry, Department of Endodontics, Van, Tirkiye

ABSTRACT This case report evaluates the clinical and radiographic
prognosis of an immature permanent tooth with a periapical lesion
treated by one-visit apexification using mineral trioxide aggregate
(MTA). A 20-year-old patient with pain in the maxillary anterior re-
gion. Radiographic examination revealed incomplete root development
and a periapical radiolucency associated with the maxillary left central
incisor. A 5 mm thick MTA plug was placed in the apical region, and
the canal was obturated using the warm filling technique. At the 18-
month follow-up, radiographic healing was observed. Although no clin-
ical symptoms were detected, discoloration of the tooth crown was
noted and managed with non-vital bleaching, resulting in an aesthetic
outcome.
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OZET Bu olgu sunumu, periapikal lezyonlu immatiir bir daimi diste
mineral trioksit agregat (MTA) kullanilarak tek seansli apeksifikasyo-
nun klinik ve radyografik sonuglarini degerlendirmektedir. Yirmi ya-
sinda bir bayan hasta, maksillar 6n bolgedeki agri sikayetiyle
bagvurmustur. Radyografik incelemede, maksillar sol santral diste kok
gelisiminin tamamlanmadig1 ve periapikal bolgede radyoliisensi oldugu
gozlemlenmistir. Apikal bolgeye 5 mm kalinlikta MTA bariyeri yer-
lestirilmis ve kanal, sicak dolgu teknigi ile doldurulmustur. On seki-
zinci ay takip randevusunda, klinik semptomlarin ortadan kalktigi ve
radyografik iyilesmenin saglandig1 tespit edilmistir. Ancak kronda koyu
renklenme meydana gelmistir. Devital beyazlatma yontemiyle dis ba-
saril1 bir sekilde agartilmis ve estetik bir sonug elde edilmistir.

Anahtar Kelimeler: Mineral trioksit agregat;
apeksifikasyon; diste renk degisikligi

Pulpal diseases caused by caries, trauma, or
treatment interventions can lead to pulp necrosis, al-
lowing microorganisms to accumulate within the root
canals. This process triggers an immune response in
the periapical region, leading to the formation of pe-
riapical lesions and halted root development in im-
mature teeth.!

Endodontic treatment of immature teeth with
necrotic pulp is challenging, as creating a hermetic
apical plug is essential to prevent microleakage and
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ensure treatment success. Traditionally, calcium hy-
droxide [Ca(OH):] has been used for apexification,
promoting hard tissue formation at the root apex.
However, its prolonged treatment duration and in-
creased fracture risk have necessitated alternative ap-
proaches.? Mineral trioxide aggregate (MTA), a
tricalcium silicate cement, has gained preference for
one-visit apexification. MTA facilitates hard tissue
formation at the apex by releasing calcium ions, en-
suring biocompatibility and apical sealing.’ This case
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report evaluates the clinical effectiveness of one-visit
apexification using MTA in a maxillary central in-
cisor with incomplete root development and a peri-
apical lesion.

I CASE REPORT

A 20-year-old, systemically healthy female patient
was referred to our clinic complaining pain in the
maxillary anterior region. Intraoral examination re-
vealed a fractured filling and percussion sensitivity
involving tooth #21, without mobility, sinus tract, or
discoloration. The tooth response was negative to
electric pulp and cold tests. Radiographic examina-
tion showed incomplete root development and a pe-
riapical radiolucency associated with tooth #21,
leading to a diagnosis of symptomatic apical peri-
odontitis (Figure 1A). Due to the inability to achieve
a hermetic apical seal with traditional methods, an
apical plug with MTA was planned, followed by
warm vertical compaction for canal obturation.

Under rubber dam isolation, the working length
was determined using a #70 K-file (VDW Anteaos,
Munich, Germany). The canal was shaped and en-

larged with #80 and #90 H-type files to remove in-
fected tissue. Irrigation with 5.25% NaOCI (Mi-
crovem, Istanbul, Tiirkiye) was performed after each
file use, approximately 15 mL 5.25% NaOCI solu-
tion was used in total. The canal was dried, and
Ca(OH): was placed as an intracanal medicament. An
appointment was scheduled for 2 weeks later.

After 2 weeks, the patient reported no com-
plaints. Ca(OH): was removed with a #90 H-file, and
final irrigation was performed with 17% EDTA,
NaOCl, and distilled water. After drying using paper
points, a 5 mm MTA (ProRoot MTA White,
Dentsply, Tulsa, OK, USA) plug was placed in the
apical 3" using an MTA carrier (Angelus, Londrina,
PR, Brazil) and condensed with a plugger. The next
day, root canal was backfilled with thermoplastic
gutta-percha and AH Plus sealer (Figure 1B). The
tooth was then restored with OptiShade MD com-
posite (Kerr Dental, Orange, USA).

At 12-18-month follow-ups, no clinical symp-
toms were recorded, and healing of the periapical le-
sion was observed radiographically (Figure 1C,
Figure 1D). At the 18-month follow-up, crown dis-

FIGURE 1: A)lnitial radiograph showing a wide periapical radiolucency and incomplete root development in the maxillary left central incisor. B) Radiograph demonstrating
of the MTA apical plug and root canal obturation using thermoplastic gutta-percha C and D) Follow-up radiograph at 12-18 months showing progressive healing of the pe-
riapical lesion. E) 12-month follow-up showing discoloration and multiple diastemata in the maxillary anterior region prior to aesthetic treatment. F) 18-month follow-up sho-
wing the results after devital bleaching, composite restorations, and closure of the diastema.



coloration and fracture of the restoration in tooth #21
were detected, along with diastema in the maxillary
anterior region (Figure 1E). It was decided to first
perform non-vital bleaching on tooth number 21, fol-
lowed by restoration renewal and diastema closure in
the maxillary anterior region. An access cavity was
prepared, and 35% hydrogen peroxide bleaching
agent (Opalescence Endo, Ultradent Products Inc.,
South Jordan, USA) was applied and sealed with
light-curing glass ionomer cement. The following
day, after achieving adequate whitening, the bleach-
ing agent was removed, and Ca(OH), was placed into
the cavity for 1 week. In the next session, using rub-
ber dam isolation, aesthetic restoration procedure was
completed with the closure of the diastema using Har-
monize A2D, and Harmonize A1E (Kerr Dental, Or-
ange, USA). At the 18-month follow-up, clinical and
radiographic evaluations revealed no symptoms,
restoration stability, and complete periapical healing
(Figure 1D, Figure 1F).

Informed consent was obtained from the patient
prior to the initiation of treatment.

I DISCUSSION

The treatment of immature permanent teeth offers
several options, including long-term apexification
with calcium hydroxide, placement of an apical MTA
plug, or root revascularization as a regenerative ap-
proach. Calcium hydroxide apexification requires
prolonged treatment and carries a great risk of root
fracture, whereas MTA provides one-visit applica-
tion, biocompatibility, and effective apical sealing,
making MTA the preferred treatment material in
many cases.>* In present case, an apical MTA plug
was chosen owing to an open apex diameter not ex-
ceeding 1 mm and the favourable root morphology
observed in radiographic analysis.

Achieving a hermetic apical plug in teeth with
open apices is challenging. MTA’s hydrophilic na-
ture allows it to set in a moist environment, while en-
suring a reliable apical seal. MTA’s ability to induce
hard tissue formation further enhances recovery.’
High success rates were demonstrated in a long-term
study, supporting MTA’s efficacy in apical sealing
over extended follow-up periods.®

However, there are alternative materials with
biocompatible properties other than MTA. One of
these materials, Biodentine™ (Septodont, Saint-Maur-
des-Fosses, France), has a similar hydrophilic struc-
ture to MTA and stands out for its ability to withstand
oral environments while preserving its integrity. Bio-
dentine promoting hard tissue formation was reported
to provide successful results in apical sealing.”® How-
ever, the fact that MTA has a larger database sup-
ported by long-term clinical studies, a higher success
rate in apical adaptation, and a proven capacity to in-
duce hard tissue formation were made MTA the first
line material of choice in this case.

In present case, Ca(OH), was used as an intra-
canal medicament for two weeks. Its high pH effec-
tively reduces bacterial contamination, promotes
dentin remineralization, and supports periapical heal-
ing.” However, leaving Ca(OH), in the canal for more
than 30 days can lead to the dissolution of the organic
components of the dentin tissue, resulting in struc-
tural weakening.’ Therefore, in this case, Ca(OH),
was kept in the canal for 2 weeks, maintaining both
antibacterial activity and root resistance.

The apical MTA plug was applied 5 mm thick,
complying with the recommendations found in con-
temporary dental literature. Studies suggest that plugs
thinner than 3 mm may fail to provide adequate seal-
ing, whereas 4-5 mm plugs create a durable barrier,
preventing leakage while reducing fracture risk.!%!!

One noteworthy drawback of MTA is tooth dis-
coloration, particularly with the use gray MTA. High
FeO ion content penetrated dentinal tubules, leading
to aesthetic challenges in anterior teeth.'? For devital
teeth affected by MTA-induced discoloration, intra-
coronal bleaching is an effective solution.'® In this
case, 35% hydrogen peroxide was used for non-vital
bleaching, achieving satisfactory whitening within
one day. The walking bleach technique, employed in
this case, is minimally invasive and avoids risks asso-
ciated with thermocatalytic methods, such as cervical
resorption.'* Subsequent restoration and diastema clo-
sure provided an aesthetic and functional outcome.

In this case report, successful recovery was
achieved through one-visit apexification with MTA
in a permanent immature tooth with open apex and a



periapical lesion. At the 12-month follow-up, MTA-
induced discoloration was effectively managed using
walking bleach technique. Over the subsequent 18
months, the patient exhibited no clinical signs or
symptoms, and radiographic evaluations confirmed
progressive healing of the periapical lesion. Over 18
months follow-up will provide further insights into
the long-term outcomes of one-visit MTA apexifica-
tion protocol.
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