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Introduction 
The primary objective in endodontic therapy is complete obturation of 
root canal space to prevent re infection. In teeth with incomplete root 
development caused by trauma, caries and other pulpal pathosis, the 
absence of natural constriction at the end of the root canal presents a 
challenge and makes control of filling materials difficult. The aim is to 
seal a sizeable communication between the root canal system and the 
periradicular tissue and provide a barrier against which obturation ma-
terial can be compacted.1
MTA stands for Mineral Trioxide Aggregate. Over the past two decades, 
MTA has become one of the most widely studied endodontic materi-
als.2,3 The trioxide aggregate in MTA consists of calcium, aluminum and 
selenium. MTA has several desirable properties in terms of its biocom-
patiblity, bioactivity, hydrophilicity, radiopacity, sealing ability and low 
solubility. The most important of these properties in dentistry are its 
biocompatibility and sealing ability. High biocompatibility encourages 
optimal healing responses. This has been observed histologically with 
the formation of new cementum in periradicular tissues area and a low 
inflammatory response with bridge formation in the pulp space.4,5 The 
seal achieved is due to its expansion and contraction properties being 
very similar to dentin which results in high resistance to marginal leak-
age and to bacterial migration into the root canal system. A stable barri-

er to bacterial and fluid leakage is one of the key factors which facilitates 
clinical success.
A very practical advantage of MTA is that it sets in the moist environ-
ment omnipresent in dentistry. Unlike many other dental materials, 
MTA sets in a moist environment. When in contact with moisture, it’s 
main component, which is calcium oxide, converts into calcium hy-
droxide which many clinicians will be familiar with.6 This conversion 
results in a high pH microenvironment which has beneficial antibac-
terial effects. Unlike calcium hydroxide, however, this material has very 
low solubility and maintains its physical integrity after placement.
MTA materials are derived from a Portland cement parent compound. 
Although these compounds are similar in some respects, Portland ce-
ment and MTA are not identical.7 MTA products undergo additional 
processing and purification. MTA products when compared to Port-
land cements have a smaller mean particle size and contain fewer toxic 
heavy metals.8
Case report
A 35-year-old male reported with fractured upper right incisors to the 
department of Conservative Dentistry and Endodontics (Figure 1). The 
medical history was not contributory. No significant family history was 
revealed. Clinically, we found that there was blackish discoloration in 
relation to upper right central incisor #11. The incisors were slightly ten-
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der to percussion. Grade 3 mobility was seen. On electric pulp testing, 
the upper right central incisor #11 was non-responsive. On the basis of 
clinical and radiographical findings, a diagnosis of traumatised perma-
nent teeth with open apex was made with respect to upper right central 
incisor #11.

Figure 1:Intraoral image showing fractured upper right central in-
cisor #11.

An intraoral periapical radiograph was taken which showed incomplete 
root formation with wide open apices in right upper central incisor. No 
other periapical pathology was seen. Electric pulp testing was carried 
out which showed that the upper right central incisor #11 was non-re-

sponsive. (Figure 2)

Figure 2: Preoperative X ray
In the first appointment, root canal therapy with apexification using 
Mineral Trioxide was planned in relation to upper right central incisor 
#11 The tooth was isolated under a rubber dam and an access cavity was 
prepared. (Figure 3)

Figure 3: Mineral trioxide aggregate apical plug placed in relation to 
upper right central incisor #11.

MTA was mixed to the manufacturer's instructions and carried to the 
canal with an MTA Carrier. Apical plug of about 4 mm of MTA was 
placed and confirmed radiographically (Figure 3). A sterile cotton pellet 
moistened with sterile water was placed over the canal orifice and the 
access cavity was sealed with Cavit (3 M ESPE, Seefeld, Germany). After 
72 h, the hard set of MTA was confirmed and the remainder of the root 
canal was obturated gutta-percha (Figure 4). In the same visit, the access 
cavity was restored with GIC.

Figure 4: Obturated #11
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After 2 weeks, the patient was recalled for his aesthetic rehabilitation. 
As there was discoloration of the central incisor 11(Figure  5). crown 
preparation was done wrt 11 and zirconia crown was fabricated and 
cemented.

Figure 5: Crown preparation wrt upper right central incisor #11.
Patient was recalled after 3 months for follow up and results were 
satisfactory with reduced mobility.
Discussion
Dental injuries are very common in children. A serious complication 
of these traumas is pulp necrosis whose prevalence varies with the type 
of traumatism from 1% to 6% for crown fractures to nearly 100% for 
intrusions. Pulp necrosis of permanent immature teeth implies the in-
terruption of root formation and apical closure. It is then necessary to 
implement a therapy, called apexification to induce a hard calcific bar-
rier at the apical end of the root, to achieve definitive root canal filling.3
The completion of root development and closure of the apex occurs up 
to 3 years after eruption of the tooth. The treatment of pulpal injury 
during this period provides a significant challenge for the clinician. 
A variety of materials have been proposed for induction of apical barrier 
formation. Calcium hydroxide (Ca(OH)2) has become the material of 
choice for apexification; it is bactericidal with an alkaline pH that may 
be responsible for stimulating apical calcification.9
Despite its popularity for the apexification procedure, Ca(OH)2 thera-
py has some inherent disadvantages, including variability of treatment 
time, unpredictability of apical closure, difficulty in patient follow-up 
and delayed treatment.10 Also, it has some tissue altering and dissolving 
effects. Therefore, the search continues for procedures and materials 
that may allow for more natural continued apical closure in teeth with 
immature apices.
The US Food and Drug Administration approved mineral trioxide 
aggregate (MTA) in 1998 as a therapeutic endodontic material for hu-
mans.11MTA has been shown to have superior sealing ability to amal-
gam, zinc oxide eugenol, intermediate restorative material (IRM) and 
super-ethoxybenzoic acid12 MTA has also been shown to have superi-
or characteristics as a direct pulp-capping agent when compared with 
Ca(OH)2 in animals and humans in the root canal, which would result 
in intracanal bone formation and arrest of root development.13

More recently, white ProRoot (white MTA) root canal repair material 
was introduced as an aesthetic improvement over the original material 
(grey MTA) for placement in anterior teeth. The major components of 
white MTA are tricalcium silicate, dicalcium silicate, tricalcium alumi-
nate, calcium sulphate dehydrate and bismuth oxide. The cement's set-
ting time is 3–4 h, and its compressive strength after setting is 70 MPa—

comparable with that of IRM.14

MTA is a material which has less leakage, better antibacterial properties, 
high marginal adaptation, short setting time (4 h) and a pH of 12.5 and 
is more biocompatible. Scaffolding is provided for hard tissue formation 
by MTA. It stimulates the production of interleukins and cytokines re-
lease. Hence, it is capable of promoting hard tissue formation. Clinicians 
may restore the tooth after setting of MTA. Thus, the fracture resistance 
of teeth with thin dentinal walls increases. MTA can be used in teeth 
with pulp necrosis and inflamed periapical lesions because it may set in 
moist environments.15

In the MTA plug technique, root canals must be disinfected with tem-
porary calcium hydroxide before placing MTA for 2 weeks. This is be-
cause performing chemo-mechanical preparation alone is not effective 
for complete elimination of microorganisms. Hence, we used calcium 
hydroxide, in this case, in between the appointments in the root canal 
for disinfection.
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