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ABSTRACT

Background: The treatment of open apices in non-vital permanent teeth is done with apexification using various materials like
MTA, Biodentine and other materials. This study aimed to assess the utilization of Biodentine in apexification and large periapi-
cal lesions.

Material and Methods: A male patient with the chief complaint of pain and pus discharge in the upper front tooth region. Initially,
the patient was asymptomatic but eventually developed periodic swelling. On intraoral examination, it revealed the presence of
porcelain fused to the metal crown in the right maxillary central and lateral incisor along with a sinus tract in the periapical region.
During percussion of the tooth, it manifests positive tenderness. On radiographic examination, it shows that the root canal was
incompletely obturated in both the incisors with incomplete root formation seen in the central incisor. The treatment protocol for
tooth 11 and 12 was to perform root canal treatment along with apical plug formation using Biodentine. Therefore, under rub-
ber dam access cavity was prepared and biomechanical preparation was done along with standard disinfection protocol using
activation method and given intracanal medicaments. After 2-3 sittings of medicament, the apical plug formation was done in 11
along with filling of rest of the root canal with resin material.

Results: In this case report the appreciating healing was seen at 3 months and 1 year follow up.

Conclusion: The non-surgical conservative approach used in this case seems to be highly effective and gave astonishing re-
sults with complete healing of periapical lesion in central incisors.
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INTRODUCTION cal studies as the most effective irrigant which is followed by

17% EDTA.?
Endodontic lesions of teeth with pulpal necrosis and peri- ' ) .
apical periodontitis is having polymicrobial nature with The complete biomechanical debridement of the root canal

heightened levels of gram-negative anaerobic endodontic accompanied by the placement of an intracanal medicament
bacteria. These pathogens eventually disseminate from the t© initiate apical healing and the formation of an apical bar-
canal system and exit through root foramen to succeed in the rier in a root with an open apex is mainly involved in apexi-
bone surface. The success of endodontic therapy relies on the fication.* Historically, several materials have been advocated
entire eradication of bacterial infection from in and around s biologic activators to induce apexification, and calcium
the root canal of the teeth.'Interrupted root development, in-  hydroxide (CH) has been reported as the material of choice
complete root formation, results in open apices of the tooth.> ~because of its favourable properties.**

Irrigants are preferred for effective reduction of intraarticular Conversely, a clinician has got to face sevsaral challengés
microorganisms and also to eliminate the smear layer, par- when operating the conventional endodontic treatment in

ticularly during apexification. NaOCl was employed in clini- ~ OPen apices teeth, mainly when trying to establish an api-
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cal seal in the absence of a complete root apex formation. A
fallible apical seal can increase the plausibility of persistent
leaky margins and subsequent non-healing or recurrence of
periapical lesions. Due to certain disadvantages of using cal-
cium hydroxide as an apical barrier and long duration treat-
ment protocol, new materials were introduced to reduce the
treatment time and improve the success of the procedure. It
uses nonsurgical condensation of a biocompatible material
within the apical third of the canal as an artificial barrier
against which root canal filling material can be immediately
placed.

In past decades, Mineral trioxide aggregate (ProRootMTA;
Dentsply Tulsa, Johnson City, TN, USA) has successfully
qualified to be a gold standard and also a huge acceptance in
apexification procedures.® Recently, another calcium silicate-
based material, Biodentine (Septodont, Saint-Maur-des-Foss-
es, France), has been introduced with advantages of a shorter
setting time; improved mechanical properties like compres-
sive strength, push-out bond strength, and hardness; and easier
handling when compared with MTA."However, only some
case reports exist regarding the clinical application of Bioden-
tine.® Therefore, in this study the assessment of Biodentine in
apexification combined with additional nonsurgical measures
in root canal treated tooth for managing concomitant open root
apices and large periapical/cystic lesions.

MATERIAL & METHODS

A 35-year-old male patient presented to the Dept. of Con-
servative Dentistry and Endodontics of SGT Dental College,
SGT University, Gurugram with a chief complaint of pain
and pus discharge in the upper front tooth region. He had
incurred trauma to the teeth due to a fall from a staircase
10-years ago and underwent endodontic treatment followed
by crown 1 year ago as the patient was symptomatic. The
patient was asymptomatic for some time but eventually de-
veloped periodic swelling and from few months had noticed
intermittent pus discharge.

Intraoral examination revealed the presence of porcelain
fused to the metal crown in the right maxillary central (11)
and lateral incisor (12) associated with a sinus tract in the
periapical region (Figl). Tracing of the sinus tract with
gutta-percha confirmed the involvement of both the inci-
sor. The tooth was tender on percussion and palpation. The
periodontal status was normal with no mobility ruling out
any periodontal pathology. On radiographic examination of
both incisors, it revealed that the root canal was incompletely
obturated with incomplete root formation in 11 also having
periapical radiolucency (Fig 2).

Electric and thermal tooth vital testing was performed and
central and lateral incisors gave a negative response and all
the other teeth show a positive response.

The tooth was anaesthetized with 2% lidocaine with
1:100000 adrenaline. Under the modified rubber dam tech-
nique, the access cavity was prepared through the crown in
tooth 11 and 12 (Fig 3). Straw coloured fluid discharge was
seen from the canal with a foul smell. Gutta-percha removal
was carried out with H-files. Working length was estimated
by an apex locator and confirmation was done with an in-
traoral periapical radiograph (IOPA) (Fig4). Manual instru-
mentation in 11 was done with K-files(Mani, Japan) 80 no.
along with passive irrigation of 5.25% sodium hypochlorite
(NaOCl) (Septodont Healthcare India Pvt.Ltd., Mumbeai). Ir-
rigation was carried out with side-vented irrigation needles
(keeping them 1 mm short of the radiographic apex). Fur-
thermore, irrigants were activated with an Endoactivator(2-3
mm vertical pumping action) keeping the tip 2 mm short of
apex without damaging the apical tissue. After a final rinse
with 2% chlorhexidine, the canal was dried thoroughly with
sterile absorbent paper points. The shaping and cleaning of
12 were completed with rotary NiTi files Hero Shaper up
to size 30.04% and 17% EDTA(SybronEndo, CA, USA)was
used as a lubricant. The intra-canal medicament of calcium
hydroxide was placed for two weeks in 11 and 12. The access
cavity was temporarily sealed with Cavit(3M, Espe, Saint
Paul, MN, USA).

After a 2-week interval, placement of two dressings of Tri-
ple antibiotic paste (TAP) (ciprofloxacin 500mg, metroni-
dazole 400mg and minocycline 100mg mixed with normal
saline) were also done for 15 days respectively. On the
next endodontic visit, the patient was asymptomatic. The
removal of intracanal dressing done with copious irriga-
tion of 5.25% hypochlorite followed by EDTA and dried
with absorbent paper points. The formation of apical plugin
11Biodentine(Septodont, St. Maur.des.Fosses, France)was
manipulated according to the manufacturer’s recommenda-
tion and placed in the apical one-third of the root canal with
the help of an amalgam carrier. It was condensed into the ca-
nal with a plugger to create an apical plug of 5 mm and was
left undisturbed for the next 24-48 hour (Fig 5).

The correct position of the Biodentine mixture was con-
trolled with a periapical radiograph and the access cavity
was closed with a temporary filling material for the setting.
The temporary filling was removed after two days and check
the hardness of the apical plug with an endodontic plugger.
The remaining portion of the root canal was filled with Para-
Core (ColteneWhaledent) (Fig 6).12 was obturated using lat-
eral condensation technique with zinc oxide eugenol based
sealer and post-operative restoration done with composite
(Fig 7-8).

RESULTS

The clinical follow-up of 3 months and 1 year was tak-
en, revealed no sinus formation and complete healing of

>
L Int J Cur Res Rev | Vol 13 « Issue 12 « June 2021 216



Agrawal et al: Utilization of biodentine in apexification combined with large periapical lesions in root canal treated teeth- A case report

periapical radiolucency (Fig 9-10). The formation of the
apical third was seen on radiographic examination along
with the formation of bone at the periapical region.

DISCUSSION

Periapical pathology of pulpal origin develops in response
to microbial irritants in the root canal system. Irreversible
pulpitis and pulpal necrosis usually occur due to constant
trauma and injury to the dental pulp.! Complete eradication
of the microbes from the root canal system is the biggest
trouble while treating the tooth with non-vital pulp and open
apex.’

Removal of necrotic pulp tissue remnants and microorgan-
isms from the root canal system and canal disinfection is
that the primary factor required for successful apexification.
An antibacterial dressing is used to fortify the elimination
of bacteria which are impenetrable to instrumentation and
irrigation.'

Various studies had been reported that when a conservative
approach is performed using endodontic therapy alone, the
appropriate success rate was to be about 85% and 94.4% in
partial or complete healing for the management of periapical
lesions.!! The treatment process for non-vital teeth with open
apex, it is proposed that the intracanal disinfection protocol
has to be highly effective, which involve 5.0% NaOClI as
irrigant and CH as an intracanal medicament to reduce the
bacterial load, to neutralize acidic environment, activation
of phosphate enzyme, for its hygroscopic properties, to re-
pair the damage occur within the root canal and finally to
arrest external inflammatory root resorption and promotion
of hard tissue deposition; and subsequent placement of TAP
dressings were done.'”Several studies within the literature
have confirmed the antimicrobial efficacy of TAP against
endodontic pathogens, especially resistant organisms like
Enterococcus faecalis and Candida and biofilms than cal-
cium hydroxide, and also delivered effects within 14 days
of duration."

Biodentine is formulated on the theory of ‘“‘active boro-
silicate technology”.It is without any metallic impuri-
ties within the mixture accountable for lowering material
strength.“Biodentinealso provide various advantages over
MTA as expedite setting and ease in manipulation and work-
ing. The manufacturer advocates thorough and uniform spec-
ulation. The properties of dentine incorporate an initial set of
9 to 12 minutes, therefore further steps like complete root
canal obturation, permanent restoration can be performed on
the single visit of the apical plug formation. During the set-
ting of the material, precipitation of hydroxyapatite crystal-
lites occurs between the dentinal surface and interface and
also provide micromechanical adhesion and adaptability
with surrounding dentin. The higher calcium release from

Biodentine and prominent uptake of calcium by adjacent
root dentin enhances its bioactive effect and periapical heal-
ing compared with MTA."

On clinical and radiographic evaluation, the treatment pro-
cedure which has been opted shows highly satisfactory re-
sults along with the complete resolution of all clinical signs
and symptoms along with complete radiographic healing at
3 months and 1 year follow up.

CONCLUSION

A conservative approach for treating the periapical lesion
and open apices in the non-vital permanent tooth was done
by using Biodentine, the outcome of the report was aston-
ishing without surgical intervention. It helps in the protec-
tion of anatomic structures and prosthesis against injury and
also minimizes the risk and complications of surgery which
seems to be beneficial for the patient as well.
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Figure 4: Working Length 11 and 12.

Figure 5: Apical Plug of Biodentine.
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Figure 6: ParaCore filled in remaining canal.
Figure 9: Follow up of 3 months.

Figure 10: Follow up of 1 year.

Figure 8: Obturation of 12.
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