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ABSTRACT 

Immature teeth with necrotic pulp and periapical lesion are difficult to treat via conventional endodontic therapy. Such cases require 

formation of an artificial barrier so that the filling materials can be contained within the root canal via apexification. Traditionally, 

calcium hydroxide has been the material of choice for the apexification but it is associated with certain difficulties, such as very long 

treatment time required, possibility of tooth fracture, and incomplete calcification of the bridge. Mineral Trioxide Aggregate (MTA) 

appears to be a promising alternative due to its high biocompatibility, superior sealing ability & reduced treatment time. This paper 

presents a case with traumatized upper anterior teeth with open apex in which MTA was used for root end barrier formation against 

which obturation was done successfully. 
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INTRODUCTION 

Management of young permanent tooth, either due to trauma 

(in anterior teeth) or caries (in posterior teeth), having 

immature roots pose a significant challenge for the dentist. 

Interruption of normal root development process by trauma or 

infection can lead to incomplete root development causing an 

open apex and a wide funnel shaped canal called as “blunder 

buss” canal which impedes the possibility of obtaining a 

hermetic seal post obturation
1
. This poses a significant 

challenge for the dentist in their management. 

 The management of such teeth is done via apexification. The 

goal of apexcification  is to   obtain an apical barrier to prevent 

the passage of toxins and bacteria into the periapical tissues 

from the root canal. Technically, this barrier is also necessary 

to allow the compaction of the root filling material
2
. 

Several materials are used for the management of open apices. 

The most widely used material until recently was calcium 

hydroxide that was replaced over intervals for several months, 

to stimulate calcific barrier formation
3
. However the 

inadequacy of calcium hydroxide apexification due to its long 

time span, predisposition to tooth fracture and re-infection 

because of temporary seal led to the use of MTA
4,5

. 

Mineral trioxide aggregate (MTA) has been proposed as a 

material suitable for one visit apexification, as it combines 

biocompatibility, bacteriostatic action, with favourable sealing 

ability when used to repair root/pulp chamber perforations or 

as root-end filling material. MTA offers a barrier at the end of 

the root canal (apical plug) in teeth with necrotic pulps and 

open apices that permits vertical condensation of warm 

guttapercha in the remainder of the canal
6
. MTA may 

therefore solve some of the problems currently experienced in 

apexification using Ca(OH)2. 

This article presents a case report where a tooth with open 

apex was managed using single step apexification procedure 

using MTA. 

CASE REPORT 

A 21-year old male reported to the Department of 

Conservative Dentistry & Endodontics, with a complaint of 

fractured & discoloured upper left front tooth with a history of 

trauma at the age of 9 years. Intraoral examination revealed 

Elli’s Class 3 fracture and discolouration with 21. The 

preoperative radiograph revealed an open apex with 21 & a 

periapical radiolucency (Fig. 1). The tooth did not respond on 

pulp sensibility testing. A diagnosis of pulpal necrosis and 

chronic periradicular abscess was made. Access was prepared 

under rubber dam isolation followed by working length 

determination (Fig 2).  Minimum instrumentation was done 

and the walls of canal were circumferentially cleaned with 
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80K file. The root canal was irrigated with 5.2% sodi

hypochlorite & normal saline. The canal was dried followed 

by placement of calcium hydroxide paste as intracanal 

medicament for one week (Fig 3). 

 The access cavity was sealed with provisional restoration with 

Cavit (Cavit GTM). After a week, the root canal was found to 

be completely dry. The canal was irrigated with 5.2% sodium 

hypochlorite followed by 17% EDTA & final rinse with 2% 

chlorhexidine. The canal was dried. ProRoot® MTA (Tulsa 

                 
                      Figure 1: pre operative IOPA                               

                                                                                                                             

  
                                               Figure 4: MTA plug or 3-4 mm thickness  

                                                                                                    

 

DISCUSSION 

In premature necrotic teeth, the open root apex is closed by an 

apexification technique prior to performing root canal therapy. 

Apexification permits a barrier to be formed at the root

allowing for proper condensation and retention of the root 

canal filling
7
. 

The traditional use of calcium hydroxide apical barriers has 

been associated with unpredictable apical closure, time taken 

for barrier formation, patient compliance, risks of

resulting from the difficulty in creating long term seals with 

provisional restorations and susceptibility to root fractures 

arising from the presence of thin roots due prolonged exposure 

of the root dentin to Ca(OH)2
8
. 
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80K file. The root canal was irrigated with 5.2% sodium 

hypochlorite & normal saline. The canal was dried followed 

by placement of calcium hydroxide paste as intracanal 

The access cavity was sealed with provisional restoration with 

anal was found to 

be completely dry. The canal was irrigated with 5.2% sodium 

hypochlorite followed by 17% EDTA & final rinse with 2% 

chlorhexidine. The canal was dried. ProRoot® MTA (Tulsa 

Dental Products, Tulsa, OK, USA)  was mixed with distilled 

water to sandy consistency. The mix was placed with MTA 

carrier in the apical portion of the canal. Increments were 

condensed with hand pluggers till thickness of 3

A wet cotton was placed and access cavity was sealed. In 

subsequent appointment the root canal was back filled using 

Apexit Plus sealer and injectable thermoplasticized gutta 

percha-system -B and access cavity was sealed with glass 

inomer restorative cement and crown was given (Fig. 5). 

 

                                
                            Figure 2: Working length determination                   Figure 3: Placement of Ca (OH)

                                                                                                                                                      paste as intracanal medicament for one week

 

                               
4 mm thickness                                        Figure 5: root canal was backfilled with 

                                                                                                    thermoplastized gutta percha after 24 hrs.

In premature necrotic teeth, the open root apex is closed by an 

performing root canal therapy. 

Apexification permits a barrier to be formed at the root apex, 

allowing for proper condensation and retention of the root 

The traditional use of calcium hydroxide apical barriers has 

been associated with unpredictable apical closure, time taken 

for barrier formation, patient compliance, risks of re-infection 

resulting from the difficulty in creating long term seals with 

provisional restorations and susceptibility to root fractures 

arising from the presence of thin roots due prolonged exposure 

To avoid these inconveniences, the use of new materials 

potentially inducing mineralisation such as Mineral Trioxide 

Aggregate (MTA) was suggested

Ca(OH)2  can be avoided by using MTA as it can be placed 

immediately after disinfection. 

This has led to increased popularity with one visit 

apexification technique using Mineral Trioxide Aggregate 

(MTA) as osteoconductive apical barrier. MTA is relatively 

non cytotoxic and stimulates cementogenesis

MTA is a powder consisting of fine hydrophilic particles of 

tricalcium silicate, tricalcium oxide and silicate oxide. It has 

low solubility and a radiopacity that is slightly greater than 

that of dentin. This material has demonstrated good sealability 
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and biocompatibility. MTA has a pH of 12.5 after setting 

which is similar to the pH of calcium hydroxide which 

contributes to its inductive potential and the resultant hard 

tissue formation.  It has been suggested that this may impart 

some antimicrobial properties
11

. 

MTA has shown superior results in studies regarding quality 

of apical seal for different retrograde materials through degree 

of penetration by dyes, radioisotope, bacterial, electro-

chemical means. The superior sealing ability of MTA is due to 

the setting expansion it undergoes in moist environment
12

. 

The thickness of the MTA apical plug varies from 3 mm to 5 

mm. In teeth with a short root canal the thickness of the apical 

plug was reduced to 3 mm to allow for the subsequent filling 

of the more superficial portion of the canal with resin 

materials. 5mm barrier is significantly stronger and shows less 

leakage than 2 mm barrier
13

. 

The cellular response to MTA and mechanism of deposition 

for barrier formation are unknown and need further 

investigation. It is believed that the deposition of hard tissue 

over the material is related to features such as good sealing 

ability, biocompatibility, and alkaline pH
14

. 

Hence the application of MTA immediately after root canal 

preparation favoured the establishment of a normal 

periodontal ligament and formation of new bone and 

cementum. The MTA behaved in a similar manner to the 

calcium hydroxide paste, even in the presence of exudate and 

contamination observed at the time of preparation, and 

promoted the disinfection of the canal and stimulated the 

formation of an apical barrier of hard tissue. 

CONCLUSION 

When applied as an apical plug, MTA favoured apexification 

and periapical healing, regardless of the previous use of 

calcium hydroxide paste. Single visit apexification with a 

novel biocompatible material like MTA is a new boon in 

effective management of teeth with open apex .This 

innovative procedure is predictable and less time consuming. 
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