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ABSTRACT 

Endodontic treatment of a tooth with an immature apex poses a lot of 

challenges. The absence of an apical stop makes obturation and achieving a 

good apical seal more difficult. Because of their thin walls, these teeth are also 

more prone to fracture. Apexification with Mineral Trioxide Aggregate (MTA) 

is the preferred treatment because it creates a calcific barrier at the apex, 

allowing root canal filling to take place in a more favorable environment. This 

case report discusses the use of MTA to create a barrier at the apex in a 

previously root filled discolored maxillary right central incisor with an open 

apex. MTA aided in the creation of an apical barrier in the maxillary right 

central incisor with an open apex, resulting in satisfactory clinical and 

radiographic outcomes. 
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1. INTRODUCTION 

Traumatic injuries are more prevalent in the anterior teeth, particularly the 

maxillary central incisors.  Dental traumatic injuries affect 13.8-15.1% of the 

population. When the problem is drastic, it can cause pulp inflammation, 

which can lead to pulpal necrosis (Nagarajappa et al., 2020). Hemolyzed red 

blood cell products may enter the dentinal tubules after pulpal necrosis, 

causing discoloration of tooth (Waterhouse & Nunn, 1996). Trauma during 

early - life disrupts root formation and causes inadequate dentinal wall 

growth at the root apices, resulting in blunderbuss canals (Gawthaman et al., 

2013). To restore the function and appearance of the intrinsically discoloured 

tooth with an immature apex, extensive endodontic, restorative, and aesthetic 

treatment modalities are required. A single anterior discoloured tooth, in 

particular, might be an aesthetic difficulty since direct and indirect restorative 

techniques seldom provide satisfactory results (Srinivasan, 2015). 

Maintaining a suitable apical barrier with a three-dimensional seal is 

challenging in the case of a blunderbuss canal. In addition, the absence of an 
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apical stop and extrusion of materials might result in a leaky canal. Blunderbuss open apex teeth with weak dentinal walls are also 

prone to fracture during and after treatment (Ingle et al., 2013). As a result, selecting material to treat these sorts of situations must 

be done with great care. The material used to treat these situations should have a set of criteria, including being bioactive, being 

able to produce a fluid-tight seal, reinforcing the root dentin, and being antimicrobial (Shikha et al., 2012). In 1993, Mahmoud 

Torabinejad developed Mineral trioxide aggregate (MTA) as a filling material in dentistry. Apexification with MTA offers 

numerous benefits, including the fact that it is not resorbed, does not damage the root dentin, and sets in a moist environment. 

Because of its alkaline pH and the release of calcium and phosphorus ions, MTA helps to create cementum and bone-like tissue 

(Komabayashi & Spångberg, 2008).  This case report shows how MTA was employed to repair a non-vital open apex tooth that was 

inherently discoloured due to trauma. 

 

2. CASE REPORT 

A 23-year-old male patient approached with the major complaint of discolouration in the right upper front tooth with intermittent 

pain that had been bothering him for the last 3 years. The patient experienced a trauma that occurred 3 years ago. Past dental 

history revealed previously endodontic therapy was performed in relation to maxillary right central incisor (11) (Federation 

Dentaire International Tooth Numbering System) before 3 yrs. Clinical examination revealed discolored maxillary right central 

incisor (11) and Ellis Class II fracture in maxillary left central incisor (21) (Figure 1). An intraoral periapical radiograph revealed an 

incompletely developed apex with a radiopaque filling material present in the root canal with thin dentinal walls in the apical area 

in reference to the maxillary right central incisor (Figure 2). Pulp sensibility tests including electric pulp testing and cold test elicits 

non-vitality of tooth 11 and normal response in case of 21. The case was diagnosed as a discolored endodontically treated tooth with 

blunderbuss canal in 11. Considering the width of the apical foramen, the treatment strategy involved the removal of old root canal 

filling material and the induction of a calcified apical barrier using MTA (apexification). After notifying the patient, he gave his 

informed consent.  

 

 
Figure 1 Discoloured tooth in relation to 11 

 

 
Figure 1 Preoperative radiograph showing previously root filled teeth with open apex in 11 

 

The previous interim restoration was taken out, and the access cavity of 11 was modified with an endo access bur under the 

rubber dam isolation. The gutta percha was removed with the help of Protaper retreatment files (Dentsply Maillefer, Ballaigues, 

Switzerland) and a 60 size H-file (Mani INC; Japan) with the aid of solvent. A radiograph was taken to ensure the complete removal 
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of the old gutta percha from the canal (Figure 3). To avoid injuring the periapical tissue, the working length was set 2mm below the 

apex (Figure 4). A K-file of size no.60 (Mani INC; Japan) was used to instrument the root canal, and 3% sodium hypochlorite 

(NaOCL) (Prevest Denpro Limited, India) was used for irrigation. The final irrigation was done with a 2% chlorhexidine (CHX) 

(Asep RC, Anabond Stedman Pharma Research (P) LTD, India) irrigant. The canal was then dried with paper points after irrigation.  

The root canal system was disinfected with calcium hydroxide (CH) (Ultradent Ultracal Xs, South Jordan, UT), and the tooth 

was coronally insulated with an interim restoration. Patient was recalled after 2 weeks. During the second appointment, Patient was 

found to be asymptomatic. CH was removed mechanically and washed out of the root canals using copious irrigation. MTA (White 

MTA, Angelus) was blended with distilled water provided by the manufacturer and inserted into the canal using an amalgam 

carrier. Preselected pluggers were employed to condense MTA into the root canal, resulting in a 5 mm plug. After examining the 

apical blockage of the MTA with a radiograph (Figure 5), moist cotton was inserted into the root canal to hydrate the material. The 

patient was called back the next day, and the setting of MTA was checked. Obturation was done with 2% gutta percha (META-

BIOMED Co, Ltd, Cheongju-si, South Korea) and AH plus sealer (Dentsply Maillefer, Ballaigues, Switzerland) using lateral 

compaction method (Figure 6a, 6b).  

The tooth was restored with a light cured composite material (Tetric N-Ceram, Ivoclar Vivadent AG, Schaan, Liechtenstein). For 

discolouration, non-vital bleaching was not performed due to the severe intrinsic discolouration. Hence, full coverage restoration 

was advised for the patient. Following the subsequent visit, tooth preparation was performed and metal ceramic crown was luted 

using Type I Glass ionomer cement (Figure 7).  

 

 
Figure 2 Radiograph showing the complete removal of guttapercha from the root canal in 11 

      

 
Figure 3 Working length determination 
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Figure 4 MTA apical plug 

 

 
Figure 5 a) Obturation done with Lateral condensation technique. b)  Post obturation radiograph 

           

 
Figure 6 Metal ceramic crown in 11 to mask the discolouration 
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3. DISCUSSION 

Endodontic success is contingent on achieving a complete seal in the apical region. Because of necrotic pulp tissue, broad open 

apices, diverging root walls, and weak dentinal walls, endodontic treatment of non-vital young anterior teeth following trauma is 

difficult. The main goal of root end material is to encase the apical region of the canal and provide a tight seal between the 

periodontium and the root canal system (Bodrumlu, 2008). MTA forms a bond between the cement and the tooth when used as an 

apexification material. An appetite-like barrier forms during MTA maturation, filling the space created during the contraction phase 

and reinforcing the fracture strength of the root canals (Torabinejad & Chivian, 1999). MTA stimulates osteoblastic or 

cementoblastic activity, which is aided by calcium and phosphorus ions (Kubasad & Ghivari, 2011; Chaudhari et al., 2022).  The 

thickness of the MTA barrier, as well as the material used, both had an influence on its clinical efficacy. A 5 mm thick apical MTA 

barrier has been demonstrated to be substantially stronger and leakage-free (Adel et al., 2012). Aminoshariae et al., (2003) compared 

hand and ultrasonic condensation for MTA placement and concluded that hand condensation led to improved adaptability and 

fewer voids than ultrasonic condensation. As a result, manual condensation was utilized in this case to condense MTA at the apex.  

The root canal system may not be thoroughly disinfected with mechanical debridement alone. Microorganisms that survive root 

canal instrumentation can multiply and colonize the root canal between visits (Kim & Kim, 2014). In order to eradicate bacteria 

between visits, irrigating solutions with antimicrobial properties such as NaOCl and CHX was utilized, and an intracanal 

medicament with potential antibacterial activity such as calcium hydroxide was employed for two weeks. At high pH, CH 

dissociates into calcium and hydroxyl ions, inhibiting enzymatic processes required for microbial survival, metabolism, 

proliferation, and cellular division (Kim & Kim, 2014). 

 

4. CONCLUSION 

MTA assisted in the apical barrier formation of the discoloured maxillary right central incisor with an immature apex, in this case, 

resulting in favorable clinical and radiographic results. Materials such as MTA are a new boon in the appropriate management of 

teeth with an immature apex. 
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