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Interruption of root development in permanent teeth may occur following trauma, extensive caries, or
pulpal infection, resulting in incomplete apical closure. Endodontic management of such immature teeth is
clinically demanding due to the presence of a wide canal lumen, thin dentinal walls, and the absence of an
apical constriction. In teeth with necrotic pulps, apexification is commonly performed to establish an
artificial apical barrier that permits effective root canal obturation.

Calcium hydroxide has traditionally been used to induce apical barrier formation; however, its long
treatment duration, requirement for repeated appointments, and adverse effects on dentinal strength limit
its clinical predictability. Recent advances in biomimetic dentistry have led to the introduction of calcium
silicate-based materials, including mineral trioxide aggregate (MTA) and Biodentine, as alternative apical
barrier materials.

This case series presents the clinical and radiographic outcomes of apexification performed using MTA and
Biodentine in immature permanent teeth with non-vital pulps and open apices. While MTA demonstrates
reliable sealing ability and biological compatibility, its delayed setting time and handling challenges
remain drawbacks. Biodentine, owing to its rapid setting reaction, improved manipulation, and bioactive
properties, exhibited favorable healing responses and earlier periapical repair.
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prolonged usage necessitates multiple visits,
increases the risk of reinfection, and may adversely
affect dentin integrity, ultimately predisposing the
tooth toroot fracture.”

Management of immature permanent teeth
involves either apexogenesis or apexification,
depending on pulp vitality. While apexogenesis
aims to preserve pulpal tissue to allow continued
root maturation, apexification is indicated when
pulpal necrosis has occurred.In response to the
limitations associated with calcium hydroxide
therapy, biomimetic calcium silicate-based
materials such as mineral trioxide aggregate (MTA)
and Biodentine have gained popularity due to their
bioactivity and sealing properties.’

This case series highlights the clinical application
of MTA and Biodentine as apical barrier materials
in immature permanent teeth with necrotic pulps
and evaluates their clinical and radiographic
outcomes

Case Reports

Case 1: Apexification Using Biodentine in a
mandibular first molar

A 9-year-old female patient presented with a
complaint of a decayed tooth in the lower right back
tooth region that had been present for
approximately six months. The medical history
was unremarkable. According to the dental history,
the patient had experienced an episode of
spontaneous pain one week prior, which subsided
after taking analgesics.

Intraoral examination revealed a hypoplastic
mandibular right first permanent molar (tooth #46)
exhibiting mesotaurodont morphology. The tooth
showed no abnormal mobility and was not tender
to percussion. Both mesial and distal roots
demonstrated open apices. Electric pulp testing
elicited no response, indicating loss of pulpal
vitality.

Radiographic examination showed a radiolucent
lesion involving the mesial aspect of the crown
extending into the pulp chamber, along with
widening of the lamina dura in the
interradicular,periradicular and periapical
regions. Based on the clinical and radiographic
findings, a diagnosis of pulp necrosis with apical
periodontitis was established.

After obtaining informed consent from the
patient's parents, apexification using Biodentine
was planned. Following administration of local
anesthesia (2% lidocaine with 1:80,000
epinephrine), access cavity preparation was
performed. Apical patency was established using
a K-file, and the working length was determined
radiographically.

Cleaning and shaping were carried out using
hand K-files with copious irrigation using 3%
sodium hypochlorite, followed by 17% EDTA
and saline. The canals were dried with sterile
paper points, and calcium hydroxide intracanal
medicament was placed for two weeks. The
access cavity was sealed temporarily.

At the subsequent appointment, the calcium
hydroxide dressing was removed using saline
irrigation. Biodentine was mixed according to the
manufacturer's instructions and carefully
condensed using hand pluggers to create a 4-mm
apical plug. After confirming the set of
biodentine ,canal was obturated on the same day
using gutta-percha, and the access cavity was
permanently restored with composite resin.

Follow-up evaluations at 3 and 6 months revealed
the tooth to be asymptomatic, with radiographs
showing progressive and complete resolution of
the periapical radiolucency.

Figl: depicts the biodentine apexification
procedures and follow-ups
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Case 2: Apexification Using Mineral Trioxide
Aggregate in a Maxillary Central Incisor

A 12-year-old female patient reported with a
fractured upper front tooth following a traumatic
injury that occurred three months earlier. Clinical
examination revealed an Ellis Class IV fracture
involving the maxillary right central incisor (tooth
#11), which was tender on percussion.

Radiographic assessment demonstrated an
immature root apex associated with a periapical
radiolucency. Electric pulp testing showed no
response, leading to a diagnosis of asymptomatic
apical periodontitis.

Under local anesthesia, access cavity preparation
was performed. The working length was
determined radiographically, and the canal was
cleaned and shaped using hand K-files with
irrigation using 3% sodium hypochlorite and 17%
EDTA. After drying the canal, calcium hydroxide
intracanal medicament was placed for two weeks,
and the cavity was temporarily sealed.

At the following visit, the patient was
asymptomatic. The intracanal medicament was
removed, and mineral trioxide aggregate was
mixed and delivered into the canal using an MTA
carrier. A 3-4 mm apical plug was formed by
gentle condensation with hand pluggers. A moist
cotton pellet was placed, and the access cavity
was temporarily sealed.

Patient recalled on the next day after placement of
MTA ,after confirming set of MTA the canal was
obturated with gutta-percha and the access cavity
was restored with composite resin. Clinical and
radiographic follow-up at 3 and 6 months
demonstrated satisfactory healin Fig 2: represents
MTA Apexification procedures and follow ups
with traumatized upper right central incisors

Fig 2

Preoperative intraoral image
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Case 3: Apexification Using Mineral Trioxide
Aggregate in a mandibular First Molar

A 12-year-old male patient presented with a
decayed tooth in the lower right posterior region,
associated with a history of spontaneous pain that
had subsided following medication. The medical
history was non-contributory.

Clinical examination revealed a hypoplastic
mandibular right first permanent molar (tooth
#46). The tooth exhibited no tenderness on
percussion and no abnormal mobility. Electric
pulp testing was negative, indicating pulpal
necrosis.

Radiographic evaluation showed deep occlusal
caries extending close to the pulp chamber, along
with interradicular widening of the lamina dura.
A diagnosis of pulp necrosis with periapical
infection was made.

After administration of local anesthesia, access
cavity preparation was performed. Apical patency
was achieved using a K-file, and the working
length was established radiographically. Cleaning
and shaping were carried out using hand K-files
with irrigation using sodium hypochlorite, EDTA,
and saline. Calcium hydroxide intracanal
medicament was placed for two weeks.

At the next appointment, the medicament was
removed, and white mineral trioxide aggregate
was condensed to form a 4-mm apical plug. A
moist cotton pellet was placed, and the access
cavity was temporarily sealed.

On the following day, the canal was obturated
with gutta-percha, and the tooth was restored with
a stainlesssteel crown to ensure coronal
reinforcement. Follow-up at 3 and 6 months
revealed the tooth to be clinically asymptomatic
with radiographic evidence of periapical healing.
Fig 3: Depicts MTA Apexification procedures and
follow ups with lower right 1 permanent molar
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Discussion

Trauma, caries, or infection in immature
permanent teeth can result in pulpal necrosis and
interruption of root development, leaving the
tooth with an open apex and thin dentinal walls.
These anatomical challenges complicate
endodontic treatment and increase the risk of root

fracture.” Apexification aims to establish a stable

Preoperative - Working Length apical barrier that facilitates effective obturation
Radiograph Radiograph and prevents the extrusion of filling materials into
periapical tissues.

Although calcium hydroxide has been extensively
used for apexification, its prolonged application
requires multiple visits and may compromise

dentinal strength, increasing the likelihood of

~— - ' 3 cervical root fractures.”These limitations have
MTA placed 4mm Obt}lration prompted the search for alternative materials
from the apex with 46 capable of achieving predictable apical closure

within a shorter timeframe.

Mineral trioxide aggregate has been widely
accepted for apexification due to its favorable
sealing ability, biocompatibility, and capacity to
induce hard tissue formation. Its alkaline pH,
antimicrobial properties, and slight expansion

upon setting contribute to its clinical success.
Stainless steel crown with 46 However, handling difficulties and prolonged
setting time remain disadvantages.”

FOLLOW-UP

Biodentine, a newer calcium silicate-based
material, has demonstrated promising results in
apexification procedures. Its rapid setting time,
improved handling characteristics, and dentin-
like mechanical properties allow for efficient
single-visit treatment. Additionally, Biodentine
exhibits excellent bioactivity, promoting apatite
formation and supporting periodontal ligament
and osteoblastic cell growth.”

Evidence from dye penetration studies indicates
that a 4-mm thickness of Biodentine offers
superior apical sealing compared with thinner
applications, which informed its use in the present
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case. The material was inserted with hand pluggers
to achieve precise placement and adequate
adaptation to the canal walls. While advancements
in delivery techniques may further improve sealing
performance and material stability during
orthograde placement in immature teeth,
comparative apical leakage studies have shown no
significant differences in sealing ability when
Biodentine is delivered using hand pluggers, paper

i

points, or ultrasonic activation.”

In the present case series, calcium hydroxide was
used as an interim intracanal medicament to
reduce bacterial load and create favorable
conditions for the placement of apical barrier
materials. A 4-mm thickness of Biodentine and
MTA was selected based on evidence
demonstrating superior sealing ability at this
thickness. In the current case report the formation
of a calcified barrier was noted in 3" month in cases
of the Biodentine while it was absent in the MTA
group which was similar to the observation done by
Tolibah, Y. A.etal."

Radiographic evaluation revealed earlier evidence
of calcified barrier formation in Biodentine-treated
cases compared to MTA, consistent with findings
reported in previous studies.”These outcomes
highlight Biodentine's potential advantages in
promoting faster periapical healing and apical
closure.

Conclusion

Apexification remains an effective treatment
approach for immature permanent teeth with
necrotic pulps and open apices. The introduction
of bioactive calcium silicate-based materials has
significantly improved treatment predictability.
Biodentine, owing to its rapid setting time,
excellent biocompatibility, superior handling
properties, and dentin-like strength, represents a
reliable alternative to mineral trioxide aggregate for
apexification procedures, particularly when
single-visit treatment is desired.
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