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Abstract

The main reason for an endodontic failure is the persistence or regrowth of bacteria within the
root canal system. Retreatment of such cases is needed to irradicate the bacteria from the canals.
Endodontic retreatment of a tooth with open apex can be an challenge because of difficulty in obtaining
an apical seal, and existing thin radicular walls which are susceptible to fracture. An apical barrier with
calcium hydroxide has been the treatment of choice for such cases previously. But due its disadvantages
MTA has gained popularity in dealing with such cases with blunderbuss canal and open apex. This article
presents two case reports of failed root canal treatment of central incisors which were successfully
managed with non-surgical retreatment.
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Introduction
The management of teeth with open apex can be a challenge in endodontic practice.

There is change in apical foramen anatomy with age as root formation has yet to be completed.
For root formation to complete and apex closure it may take up to three years (1). Open apex formation
can occur in certain instances when the process of apex closure is disturbed in permanent teeth

Open apex is usually of two types Blunderbuss and non-blunderbuss. Endodontic treatment of
permanent tooth with blunderbuss canal can be an endodontic challenge because of parallel root canal
walls with broad apex making preparation of root canals very difficult and formation of an in effective
apical seal (2). Hence to allow compaction of root canal filling material an apical barrier will be needed in
such cases to develop an adequate apical seal.
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Traditionally application of calcium hydroxide (Ca(OH),) has been used for inducing
apexification in immature permanent teeth with open apices. Unfortunately use of calcium hydroxide
comes with several disadvantages such as long time span tom complete treatment, risk of re infection
because of loss of interim restoration, “Swiss cheese” porous callus bridge formation, inability to promote
continued root development and thickness of lateral dentinal walls, and a high pH which promotes
necrotic and degenerative changes in the apical tissue in contact (3,4,5). To overcome these shortcomings
“one visit apexification” with mineral trioxide aggregate (MTA) was introduced.

Mineral trioxide aggregate (MTA) has progressed as a material of choice for apexification
because of its properties such as biocompatibility, excellent sealing ability, Regeneration of pulp, and
peri-radicular tissue (6,7). Moreover because of its hydrophilic property MTA sets in presence of
moisture. These case reports describe successful non-surgical retreatment with MTA of previously failed
root canal treatment (7).

Case Reports
Case 1

A 29-year-old male patient came to our specialty clinic with chief complain of pain on biting in
upper anterior region. Clinical investigation revealed discoloration of maxillary left central incisor. No
pain and tenderness on palpation and percussion was noted. There was no mobility in the tooth.
Radiograph showed an improper obturation with lack of apical seal (FIG1). A diagnosis of previous root
canal treated with asymptomatic apical periodontitis was made.

An apical plug with MTA was considered as treatment plan because of width of apex.
Patient was informed with the treatment plan and a consent was taken from the patient.

Local anesthesia with 2% lignocaine with epinephrine (1:100000) was administered followed by
rubber dam application. A round bur was used to remove the restoration from the access cavity. The bulk
of gutta-percha was removed using the universal ProTaper retreatment Files (D1-D3) (Dentsply
Maillefer).

This was followed by the use of gutta percha solvent along with hand H-Files in circumferential
motion to facilitate the removal of the residual root canal filling.

A working was confirmed with an apex locator and confirmed with an x ray (FIG 2). The canal
was thoroughly debrided with a copious irrigation of 3-5 ml sodium hypochlorite (3%), 3 ml of 2%
chlorhexidine. The canal was dried with sterile paper points, and calcium hydroxide dressing was placed
in the canal. The access was sealed with a temporary restoration and patient was recalled after 1week.

After 1 week calcium hydroxide was removed from the canal. The shaping and irrigation protocol
was repeated as earlier. The canal was dried using paper point and Pro root MTA ( Dentsply ) was mixed
as per manufacturer instruction and carried with MAP system into the root canal. A radiographic was
taken to check the correct positioning of the MTA material. 5 mm thick MTA was packed into the apical
segment which was confirmed on x ray (FIG 3). A moistened cotton pellet was placed in orifice followed
with a temporary. The patient was recalled next day and once the hardness of apical plug was confirmed
the remaining canal was obturated using Obtura (FIG 4). Access was sealed with GIC.

The patient was referred to prosthodontist for crown placement.
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Case 2

A 34-year-old male patient came to our specialty clinic complaining from pain and mobility in
upper anterior area. On Clinical examination a ceramic crown was observed on maxillary left central
incisor. There was mild pain on palpation and percussion.
Grade 1 mobility was observed with the tooth. A periapical radiograph showed an inadequate root canal
filling with lack of apical seal with lateral radiolucency (FIG 1). A diagnosis of previous root canal
treated with asymptomatic apical periodontitis was made.

Removal of the crown followed by retreatment with MTA apical plug formation was planned and
an informed consent was taken from the patient.

After removal of crown, Rubber dam was applied the access cavity with cleaned off any
restoration with a round bur. Gutta percha was retrieved from the canal using Pro taper retreatment files
and solvent. The bulk of gutta percha was retrieved with H file (FIG 2)

A working was confirmed with an apex locator and confirmed with an x ray (FIG 3). The canal
was thoroughly debrided with a copious irrigation of 3-5 ml sodium hypochlorite (3%), and 3 ml of 2%
chlorhexidine. The canal was dried with sterile paper points, and a calcium hydroxide dressing was placed
in the canal. The access was sealed with a temporary restoration and patient was recalled after 1week.
After 1 week calcium hydroxide was removed from the canal. The shaping and irrigation protocol was
repeated as previously. The canal was dried using paper point and Pro root MTA ( Dentsply ) was mixed
as per manufacturer instruction and carried with MAP system into the root canal. A radiographic was
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taken to check the correct positioning of the MTA material (FIG 4). 5 mm thick MTA was packed into
the apical segment which was confirmed on x ray. A moistened cotton pellet was placed in orifice
followed with a temporary. The patient was recalled next day and once the hardness of apical plug was
confirmed the remaining canal was obturated using Obtura (FIG 5). Access was sealed with GIC .

Patient was recalled after 3 months and complete healing of peri apical lesion was observed (FIG 6)

FIG1 FIG 2

FIG 3

FIG5 FIG 6
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Discussion

The rationale of endodontic treatment is to irradicate infections from the root canal system and
prevent microorganisms from infecting or re-infecting the root canal system(8,9,10). An immature
permanent incisor tooth is considered as a tooth with an open apex. Before a root canal treatment of such
teeth is done a root end closure procedure to form an apical barrier is required against with which a root
canal filling with a sealer can be condensed (11).

Previously a long term calcium hydroxide medicament therapy to induce a calcific barrier was the
most common procedure to create an apical seal in such cases (12). No doubt this technique has proved to
be a successful method clinically but it comes with several disadvantages such as longer time period
needing compliance of patient, reinfection possibility and tooth fracture during or after treatment
(13,14,15).

One-visit apexification by an artificial apical plug technique with MTA has proven to be alternate
method. MTA has shown better physio chemical properties like biocompatibility, better marginal
adaptation and has antibacterial action with a shorter setting time and high clinical success in comparison
to calcium hydroxide apexification (16,17).

Because of these properties MTA was used to create an apical barrier in both these cases.

In these cases Pro Root MTA ( Dentsply sirona) was used . The required amount of powder pro
root liquid to desired consistency and was place in to the root canal with MAP system. A radiograph was
taken to confirm the positioning of MTA. MTA being hydrophilic a moistened cotton pellet is advised to
be place to allow hardening of MTA and permanent filling in second visit (18).

As has been reported in earlier cases, the use of MTA has demonstrated clinical and radiographic
success at follow up controls. In our case after apexification with MTA has shown healing of the
periapical lesion in 3 months interval post apexification hence confirming the evidence that MTA creates
a good biological seal thereby preventing infection and reinfection of root canals.

An apical plug can be a treatment choice for management of teeth with incomplete root
formation in need of an immediate restoration

Conclusion

MTA is the material of choice in today's clinical practice. Its use in Endodontics ranges from
apexification, perforation repair to apical surgery procedures. The main advantages of MTA is when it is
used as an apical plug, it can be done in single appointment, good biocompatibility and develop a
hermetic apical seal with no micro leakage. The above case reports have shown use of MTA in
apexification procedure and it ensures that MTA can be used as an apical barrier & considered as highly
effective for treatment of immature non vital permanent teeth with open apex.
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