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ABSTRACT

Aims and background: The success of endodontic treatment in open apex teeth depends on the establishment of an ideal apical barrier so that
apical canal space between the periodontium and the root canal system is filled. Biodentine is a calcium silicate-based cement having several
advantages over mineral trioxide aggregate (MTA), glass ionomer cement (GIC), and calcium hydroxide in the treatment of teeth with open apices.
Orthograde delivery of biodentine is technique-sensitive and requires multiple radiographs for verification, as well as retrograde placement of
biodentine requires surgical intervention. To use the advantages of biodentine and to overcome the disadvantages of placement techniques,
an innovative technique was done to obturate the tooth with an open apex using a custom-fit prefabricated BioRoot inlay in this case report.
Case description: In the present case, biodentine has been used as a BioRoot inlay to overcome the disadvantages of various management
options of open apex with parallel dentinal walls. BioRoot inlay is an intraradicular custom-made prefabricated restoration which provides the
three-dimensional seal of the root canal space and promotes an apical barrier formation in a wide-open apex. This BioRoot inlay, placed passively
in the canal, had a good seal laterally and apically along with the Biodentine as sealer forming a monoblock. This sealer helps in sealing milder
discrepancies between the plug and the root, providing a three-dimensional seal which had resulted in good healing of periradicular bone.
Conclusion: Biodentine, when used as BioRoot inlay, has been shown to induce faster periapical healing. It provides promising results when
used in open apices with parallel walls. It establishes three-dimensional obturation and proper apical seal, which promotes effective root-end
induction.

Clinical significance: It can be considered as the effective and definitive alternative for nonsurgical and surgical approaches to treating open apex.
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BACKGROUND

The apical root portion should be given major concern as it
represents the junction of pulp and periodontium. When the
phase of tooth eruption begins in the mouth, there are numerous
morphological and anatomical changes in the apical foramen
with age. The closure of the apical foramen is usually established
3years after the eruption of the tooth. Any disturbances in the root
apex during this growing phase interfere with the formation of the
root.! Tooth fracture or injury is one of the major important health
problems that necessitate a multidisciplinary approach to diagnose
and treat the tooth, which has a huge impact on their quality of life.
Open apex is also caused due to necrosis of the pulp associated
with caries and periapical pathology.?

The success of endodontic treatment in open apex teeth
depends on the establishment of proper apical closure, which fills
up the gap in the root canal between the periodontium and root
canal system.? Endodontic therapy for nonvital young permanent
teeth due to traumatic exposure usually experiences technical
difficulties due to presence of necrotic pulp remnants, large open
apex, thinner dentin, diverged root morphology, and associated
periapical pathology.

To achieve a better prognosis of root canal therapy, proper canal
disinfection, three-dimensional biomechanical preparation, and
complete obturation of the tooth are needed.** The ideal necessity
is to achieve a “closed apex” by means of custom fitting the filling
material,® paste fills,” or apical surgery.® In order to achieve success
in open apex root end therapy, care should be taken to ensure the
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biocompatibility of the product used and to establish a favorable
physiological and histological response during its use.

Biodentine is the derivative of calcium silicate cement with
physical and chemical properties comparable to derivatives
of Portland cement.’ It shows superior results in treating open
apex teeth than other cement-like GIC, calcium hydroxide, and
MTA. Biodentine materials are mainly employed in apexification
procedures, root perforation repair, and retrograde filling of roots.
The physical and biocompatible properties of this cement were
improved by modification of its powder composition and the
inclusion of softeners and accelerators, and also changes in the
mixing pattern. This resulted in more biocompatibility, improved
setting reaction, and superior 24-hour push strength when
compared with MTA 210
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The orthograde placement of biodentine is usually cumbersome
and necessitates several radiographic confirmations. The retrograde
delivery of biodentine can be done only by surgical method. In this
study, a new technique was used in order to utilize the positive
benefits of biodentine and negotiate the disadvantages of the
placement procedure by obturating the open apex tooth with the
custom-fit prefabricated BioRoot inlay.

CAse DESCRIPTION

A patient aged 13 years presented to the Department of
Pedodontics and Preventive Dentistry, Vivekananda Dental College
for Women, Tiruchengode, Tamil Nadu, India, with the complaint
of tooth fracture and discoloration of the upper anterior tooth
for about last 5 months (Figs 1 and 2). The patient had a history
of trauma 1 year ago. Intraoral examination showed that the left
upper central incisor was discolored and traumatic (Fig. 3). The tooth
did not respond to heat tests (heated gutta-percha points) and
electric pulp testing (pulp tester; analytic Technology, Redmond,
Washington, United States of America). Intraoral periapical of
21 regions showed an open apex with mild apical resorption and
periapical radiolucency measured about 2 x 1.5 mm in size (Fig. 4).
The tooth was isolated with a rubber dam, and the access opening
was done under local anesthesia. The working length was measured
as 19 mm with a 75-sized file by digital radiography. Around 3%
sodium hypochlorite was used for minimal circumferential filing.
After proper filing, the canal was dried and placed with intracanal

Fig. 1: Biodentine

Fig. 2: Extraoral view
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medicament, that is, calcium hydroxide. The patient was recalled
after T month for review. The tooth did not show any symptoms
during the review. The medication was removed and irrigated
with sodium hypochlorite and ethylenediaminetetraacetic acid
solution. The canal was cleaned and dried. The root canal space
was replicated by Elite P&P light body silicone impression material
[Zhermack, Badia Polesine (Rovigo), Italy] loaded onto the master
file. After the proper setting of the material, the light body
impression was removed.

Biodentine™ powder (Septodont, St Maur-des-Fossis, France)
was taken on the hard surface, and five drops of liquid were added
to the powder. The powder and liquid were mixed in the trituration
for about 30 seconds, and hence the biodentine mixture was
obtained. Initially, a small amount of mixture was placed into the
mold using a compactor. It was then gently moved towards the
apical portion using aroot canal plugger. The mixture was added
in minor increments to make a single plug of proper thickness to
fill the mold. It was left in the mold space for about 15 minutes to
achieve the proper setting. Once it was set, the inlay was removed
and tried in and was confirmed by digital radiograph (Fig. 5). The
finally prepared BioRoot inlay was inserted into the canal and
sealed with biodentin sealer and the obturation was finished

(Fig. 6). The tooth was finally restored with a metal-ceramic
crown (Fig. 7).

Fig. 3: Intraoral view—pretreatment

Fig. 4: Radiographic view—pretreatment
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Fig. 5: Clinical procedure—steps

Fig. 6: Immediate postoperative view

Fig. 7: Pre and postoperative extraoral comparison

Resolution of the periapical lesion was observed 6 months
after the treatment. The periapical areas revealed satisfactory
radiographic evidence of bone healing (Figs 8 to 11).

Discussion

Open apex refers to incomplete closure of the root canal apex
due to insufficient root formation, which resulted in a difference
in canal morphology so that the apical portion was wider than the
cervical portion. It is also called a blunderbuss canal, in which the
conical shape of the canal is disturbed." The treatment of open
apex is usually technique sensitive and can be done either surgically
or nonsurgically. The nonsurgical approach included a basic
endodontic root canal procedure, which included apexogenesis
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Fig. 8: BioRoot Inlay

Fig. 9: Immediate postoperative view

Fig. 10: Metal ceramic crown in 21

by roll cone technique or apexification with MTA, biodentine, or
calcium hydroxide, which was later finished with obturation by
gutta-percha and establishment of revascularization. The surgical
approach included surgical removal of the apex and retrograde
sealing, which was later finished with obturation by gutta-percha
and establishment of revascularization. The apicectomy followed by
root-end filling had potential benefits such as faster time, complete
elimination of periapical pathology, and creation of apical seal
BioRoot Inlay also several disadvantages like improper crown root
ratio and appearance of crack during retrograde filling."2
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Fig. 11: 12 months postoperative view

The tooth with an open apex usually poses various technical
difficulties, such asincomplete elimination of pulp, incomplete apical
seal formation, and improper filing due to delicate dentinal and root
canal walls.® It often causes fractures of the tooth and failure of root
canal therapy. This can be avoided by the proper establishment of
the apical barrier by enhancing hard tissue formation at the apex,
whichis also known as apexification. Apexification can be done with
various biocompatible materials, such as MTA, biodentine, bone
morphogenetic protein, and calcium hydroxide."

The conventional method for treatment of immature open
apex teeth is done by apexification with calcium hydroxide
followed by obturation of the canal with gutta-percha. The calcium
hydroxide cement has excellent biocompatible and antimicrobial
properties, which assist in root-end formation.'>'® Cvek found that
nearly 90% of teeth showed the formation of an apical hard tissue
barrier.!” It also causes ultrastructural modification within the
radicular dentin, thereby decreasing the dentin fracture strength.
Having good advantages and success rate, it also had various side
effects, such as long duration to achieve root end closure, multiple
appointments, high compliance of the patient, and chances of
coronal microleakage and fracture.'®

Inordertoachievethe properapical seal,an equally biocompatible
material called MTA has been introduced. MTA was considered an
effective alternative for open apices as it forms an excellent barrier
that achieves perfect seal by mild expansion during setting.'® Before
setting, this material exhibited excellent antimicrobial activity. After
setting, it exhibited biocompatible and bioactive properties.?’ MTA
also assists in the formation of a cementum-like hard barrier when
contacting the periapical tissue.?' The main drawback of this
material was the high cost, the necessity of two visits, and technique
sensitivity based on its setting and handling.

Biodentine is a recently developed bioactive agent with
mechanical and biocompatible properties similar to dentin. It can
be used as a dentin substitute in crown during pulp protection,
pulpotomy, and pulp capping. It can also be used as a dentin
substitute in root during the repair of perforation, external and
internal resorption, and apexification.?? This calcium silicate-derived
cement has a powder composition of tricalcium silicate, calcium
carbonate, and zirconium dioxide. The liquid composition included
a calcium chloride solution with water reducing agent. Biodentine
has the potential benefits of shorter setting time, better mechanical
properties, and improved handling features.? It also eliminated the
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possibility of wall fracture due to its early placement as soon as the
canal was prepared.?>

In our present study, a case of immature open apex tooth was
taken and a BioRoot inlay prepared with biodentine was employed to
study its technical benefits and added advantages when compared
with other treatment options. BioRoot inlay is the prefabricated
replication of the prepared intraradicular canal, which helps in the
three-dimensional sealing of the root canal and creates the proper
apical barrier in the open apex.? The usage of the same biodentine
as a sealer helps in sealing minor voids between the inlay and root
surface and provides excellent seal apically, as well as laterally,
throughout the canal. The formation of a proper seal helps in the
healing of periradicular tissues and intraradicularly, it stimulates
dentine regeneration.? The thickness of the Ca- and Si-rich layers
increased over time, and the thickness of the Ca-and Si-rich layer
was significantly larger in biodentine when compared to MTA 2

Biodentine has high alkaline pH, calcium, and phosphorus
ion release resulting in the stimulation of mineralization of hard
tissues.?”” The microleakage property of biodentine was superior to
other materials and showed the least values.” These advantages
have been used for the preparation of BioRoot inlay in our study,
which provided better clinical results by avoiding voids and
unnecessary X-ray exposure.

ConNcrLusioN AND CLINICAL SIGNIFICANCE

- Biodentine, when used as BioRoot inlay, has been shown to
induce faster periapical healing.

+ It provides promising results when used in open apices with
parallel walls.

+ It establishes three-dimensional obturation and proper apical
seal, which promotes effective root-end induction.

« Hence, it can be considered as the effective and definitive
alternative for nonsurgical and surgical approaches to treating
open apex.

PATIENT CONSENT STATEMENT

The author(s) have obtained written informed consent from the
patient’s parents/legal guardians for the publication of the case
report details and related images.
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