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Abstract 

Managing teeth with an open apex necessitates 

meticulous care and attention in clinical procedures. The 

success of endodontic treatments in these situations is 

closely tied to the effectiveness of apical sealing. In the 

past, a calcified barrier created with calcium hydroxide 

was advocated for these conditions; however, due to the 

various limitations associated with this method, the 

current practice recommends apexification via an apical 

plug at the apex of the tooth. This report presents 

apexification in an upper left incisor utilizing a mineral 

trioxide aggregate plug. After a follow-up period of 6 

months, the tooth remained asymptomatic clinically and 

radiographically, with visible healing observed in the 

apical region.  

Keywords: Apical plug, MTA, Apexification. 

Introduction 

Trauma to anterior teeth is prevalent during childhood, 

with almost 30% of the trauma in children and young 

adults. The diagnosis and treatment of an immature 

permanent tooth which is followed by traumatic injury is 

a challenge for clinicians.  

Traumatic injuries often result in pulpal inflammation or 

necrosis hampering the development of the dentinal wall 

and root apices in the immature tooth, short roots 

(altered crown-root ratio) with very thin walls, root 
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resorption in long-standing cases, and a greater risk of 

fracture. 

Difficulties associated with large open apices involve 

establishing the correct working length, preparing the 

root canal, and maintaining control during the obturation 

process. The challenges in filling a tooth that has an 

open apex stem from the absence of an apical barrier, 

which permits bacteria and toxins to seep into the 

periapical area. 

Apexification is described as a technique aimed at 

creating a calcified barrier in a root with an open apex or 

facilitating the further development of a root that is not 

fully formed in teeth with necrotic pulp. The traditional 

apexification method involves encouraging the 

formation of an apical barrier, while the more modern 

technique focuses on creating an artificial apical barrier 

through the use of an apical plug. Various materials have 

been utilized to promote the development of a hard 

tissue barrier, including Calcium hydroxide, Mineral 

Trioxide Aggregate, Biodentine, and Endosequence.  

Calcium hydroxide has often been employed as an 

intracanal dressing to stimulate hard tissue formation in 

cases of open apices. This material is replenished 

regularly until the apical barrier is successfully formed. 

The duration required to establish an apical barrier is 

variable and typically spans from 6 to 18 months, 

influenced by factors such as the size of the apical 

foramen, the presence of infection, and the host's 

response. 

Mineral Trioxide Aggregate (MTA) is regarded as one 

of the most promising materials due to its excellent 

biocompatibility and lower cytotoxicity, attributed to its 

alkaline pH and the presence of calcium and phosphate 

ions that help attract blastic cells and create favorable 

conditions for cementum deposition.  

This article discusses the effective treatment of a 

traumatized, necrotic permanent maxillary central 

incisor with an open apex due to resorption using MTA 

to create an artificial apical barrier. 

Case report 

A 20-year-old male patient reported to the Department 

of Conservative Dentistry and Endodontics with a chief 

complaint of pain in the upper left front tooth region. On 

clinical examination, 11 with Ellis class IV fracture in 21 

were missing. Tooth 21 showed tenderness on 

percussion. EPT showed no response about 21 with no 

mobility. Radiographic examination showed an 

immature open apex.  

Apexification with MTA was decided as the treatment 

plan. Isolation was done, and an access cavity was made 

with 21. Cleaning and shaping were done, along with 

copious irrigation of a 5.25% sodium hypochlorite 

solution. Calcium Hydroxide was placed for two visits, 

and the patient became asymptomatic. MTA was placed 

at the third visit, and obturation was done in the next 

appointment after three days using the thermoplasticized 

gutta-percha technique. The patient was reviewed every 

six months. 

 

Figure 1: Preoperative clinical photograph 

 

Figure 2: Pre-operative radiograph with 21 
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Figure 3: Isolation done and access cavity modified with 

21 

 

Figure 4: Working length Determination with 21 

 

Figure 5: Intracanal medicament ca(oh)2 placement for 2 

weeks with 21 

 

Figure 6: MTA plug placement with 21 

 

Figure 7: Obturation done with 21 using 

thermoplasticized technique 

 

Figure 8: Preoperative clinical photograph 

 

Figure 9: 6 months follow-up radiograph 

Discussion  

In the past, the most prevalent method for inducing a 

calcified barrier involved the prolonged application of 

CaOH2 to achieve a biological seal in teeth with 

incomplete root development. Although this technique 

demonstrated clinical effectiveness, it also had numerous 

drawbacks, such as an extended duration that 

necessitated the patient's adherence, the risk of re-

infection from temporary sealing, and the potential for 

tooth fractures during or after treatment. To mitigate 
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these risks, various studies have suggested one-visit 

apexification by utilizing MTA, which is a viable 

alternative due to its beneficial physiochemical 

properties, biocompatibility, and high rates of clinical 

success. After this procedure, it is feasible to obturate 

the canal and place a coronal restoration. Therefore, for 

the case discussed, an apical plug obturation was 

deemed the most suitable choice as it required 

immediate restoration.                    

The cellular response to MTA and the process through 

which deposition occurs in barrier formation remain 

unclear and need to be further explored. 

Mineral trioxide aggregate acts as a fundamental 

monoblock for apexification. During the maturation of 

MTA, apatite-like interfacial deposits develop, which 

help to fill the gap created during the material's 

shrinkage phase and enhance its frictional resistance 

against root canal walls. The creation of non-bonding 

and gap-filling apatite 

crystals contribute to the excellent sealing ability of 

MTA.  

MTA demonstrates superior biocompatibility and 

exhibits lower cytotoxicity, owing to its alkaline pH and 

the inclusion of calcium and phosphate ions in its 

composition, which enhance its potential to attract 

blastic cells, thereby fostering a conducive environment 

for cementum deposition. 

Advantages of Mineral Trioxide Aggregate (MTA): 

-Outstanding biocompatibility,                     

-Ability to set in the presence of blood, and the 

possibility to restore teeth in one to two visits. 

-Retains the mechanical properties of dentine.  

In a study by Simon S et al., apexification treatment with 

MTA showed a high prevalence of healing and apical 

closure. Reviewing the above factors, single-step 

apexification was done using MTA in this case. 

Conclusion 

Bio-regenerative and highly biocompatible material like 

Mineral Trioxide Aggregate (calcium silicate) based 

single-visit apexification serves to be a better option for 

open apex cases to achieve a higher success rate. 

Apexification using MTA showed promising results in 

both cases as a root end-filling material 
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