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ONE-STEP-APEXIFICATION�
OF�AN�IMMATURE�TOOTH�USING�
MTA:�A�CASE�REPORT

CASE�REPORT

Apexification is a treatment protocol well recog-
nized and accepted by clinicians worldwide for 
the management of an immature tooth with 
necrotic pulp. Traditionally, calcium hydroxide 
has been the material of choice for the 
apexification of immature permanent teeth. But 
the disadvantages of long treatment time, frac-
ture of teeth and incomplete calcification of api-
cal bridge have led to the development of other 
biomimetic materials such as MTA. This case 
report is based on the successful treatment of a 
21-year-old female patient with an immature 
open apex, with MTA for apexification proce-
dure.

Key words: Apexification, mineral trioxide 
aggregate, open apex, apical barrier, one-visit.
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A tooth with an immature open apex presents the 

problems of overfilling and poor apical seal of 
1obturation . Cleaning and disinfection of the 

infected root canal cannot be done with standard 

root canal protocols. An apical barrier is much 

desired to enable optimal obturation of the root 

canal system. Calcium hydroxide has been used suc-
2,3cessfully to effect an apical barrier formation  i.e. 

apexification in these teeth. Apexification can be 

defined as a ‘method to induce a calcified barrier in a 

root with an open apex or the continued apical devel-

opment of teeth with incomplete roots and a necrotic 

pulp’ (American Association of Endodontists 
42003) . Apexification with calcium hydroxide is the 

most common treatment option for necrotic teeth 

with immature roots. However, calcium hydroxide 

shows certain limitations like incomplete calcifica-

tion of dentinal bridge and prolonged treatment dura-

tion which may present problems with patient com-

pliance. MTA has been described as a good material 

this procedure due to its good canal sealing property, 

biocompatibility and ability to promote dental pulp 

and periradicular tissue regeneration. It has been 

reported that MTA root fillings placed at the 

cemental canal limit showed better results than over-
5,6filling’s.  The aim of this report was to present the 

short-term follow-up of a nonvital teeth and open 

root apex which was managed with an MTA apical 

plug technique.

CASE REPORT

A 21 year- old female presented to the department of 

conservative dentistry and endodontics, with discol-
11ored upper left central incisor that is tooth number . 

On asking leading questions patient gave no history 
11of pain or discomfort associated with . Patient had 

noticed the discoloration since two years. The 

patient had history of trauma ten years before. 

Clinical examination revealed a discolored central 

incisor and radiographic examination shown a wide 

open apex and a radiolucent area . A diagnosis (fig.1)

of immature non-vital tooth with periapical 

radiolucency was made. A one step apexification pre-

ceded by canal disinfection for two weeks with cal-

cium hydroxide was planned for this tooth.  

After application of rubber dam and access cavity 

preparation, working length was obtained with 80k 

file which was 14 mm. Cleaning and shaping of the 

root canal was done with irrigation with 5.25% of 

sodium hypochlorite, a slurry of calcium hydroxide 

mixed with Chlorhexidine and was placed in the 

canal and temporized. The patient was asked to 

return after two weeks. After two weeks the tooth 

was opened, instrumented and irrigated (fig.2) 

INTRODUCTION

Fig. 2 

Fig.1
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The tooth was asymptomatic, and clinically func-

tional.

DISCUSSION

Calcium hydroxide has been used with great success 

to form an apical hard tissue barrier in immature 
7open apices . The time interval for calcium hydrox-

ide apexification has been reported to be variable, 
8ranging from 3-24 months . In this case, the speedy 

barrier formation could be attributed to the frequent 
9calcium hydroxide dressing replacement . The bar-

rier produced by calcium hydroxide apexification 

has been reported to be incomplete having Swiss 

cheese appearance and can allow apical micro leak-

age. Thus a permanent root canal filling is still man-

datory. Pulp revascularization remains a good treat-

ment option for such cases but the patient was not 

agreeable to the time constraints. So, one step 

apexification with MTA was decided for this case. 

MTA has been widely recommended for plugging 
1 0 , 11 , 1 2open apices . It has good apical seal, 

biocompatibility, pulpal and periodontal tissue 
13,14,15,16regenerating capabilities . Authors have 

reported that MTA root fillings placed at the 

cemental canal limit showed better results than 
12,16overfilling’s .Various materials have been used to 

prevent MTA extrusion into the periodontal tissues, 

including hydroxyapatite, collagen, calcium phos-
11phate cement and calcium sulphate . In this case, the 

apical stop gained by calcium hydroxide use was 

used to obtain a dense MTA plug contained within 

the apical limit of the tooth. The anatomy of the 

canal dictated the use of a plastic filling material. 

Access was sealed with composite restoration start-

ing from 3 mm below the cervical line to reinforce 

this tooth against fracture. The six- month follow up 

showed clinical and radiographic signs of healing. 

Long term follow up is however necessary to ensure 

success, especially since this therapy would proba-
17bly increase chances of tooth fracture.

CONCLUSION 

In this case, MTA helped to make an apical barrier 

within the immature necrotic maxillary central inci-

sor and showed a progressive clinical and radio-

MTA angelus is the MTA used here. It was mixed to 

a paste consistency with sterile water and delivered 

to the canal using the messing gun in about 4mm 

thickness. A hand plugger was used to condense the 

MTA at the apex. A moist cotton pellet was sealed 

inside to allow the MTA to set. (Fig 3) 

Fig 3

Fig 4

Remaining canal was sealed with thermoplasticised 

gutta- percha the next day. A corono-radicular com-

posite restoration sealed the access preparation. (Fig 

3). Six months follow up demonstrated a radio-

graphic decrease in the periapical radiolucency.

One-step-apexification of an immature tooth
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graphic success. The use of MTA apical plug after 

gaining a matrix with the use of calcium hydroxide 

showed a positive clinical outcome for the immature 

tooth. The use of adequate irrigantsalong with cal-

cium hydroxide as an intracanal medicament aided 

in the periapical healing of the chronic apical 

periodontitis.


