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Abstract 

Apexification with calcium hydroxide as an apical barrier technique was the treatment of choice for 
immature necrotic teeth with incomplete roots and large apical foramina. However, long treatment time 
required for formation of apical barrier, multi-visit treatment sessions necessitating patient compliance 
and tooth fracture susceptibility are the disadvantages of this approach. Mineral trioxide aggregate is the 
most popular material for synthetic apical barriers alternative to traditional apexification treatment method 
with calcium hydroxide. This report demonstrates management of an immature maxillary first molar with 
necrotic pulp and apical pathosis which was successfully treated using one step apexification procedure 
with MTA for apical barrier formation. The follow – up period shows, that the use of MTA for apical 
plugging appears to be a valid treatment option for immature permanent teeth. 
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Background 

Complete formation of the root and closure of the apical foramen continues for up to 3 years following 
eruption of the tooth (1). An immature permanent tooth having blunderbuss canal and open apex can be an 
endodontic challenge because of difficulty in obtaining an apical seal, and existing thin radicular walls which 
are susceptible to fracture (2). The purpose of the apexification therapy used in nonvital immature teeth is 
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to induce the formation of a hard tissue barrier at the root apex or the completion of apical development (1). 
For years, apexification with calcium hydroxide as an apical barrier technique was the treatment of choice 
for immature necrotic teeth with incomplete roots and large apical foramina. However, long time for 
formation of apical barrier, multi-visit treatment sessions necessitating patient compliance and tooth fracture 
susceptibility are the disadvantages of this approach (2, 3). 

For these reasons, one visit apexification has been suggested (4, 5). Mineral trioxide aggregate (MTA) is 
the most popular material for synthetic apical barriers alternative to traditional apexification treatment 
method with calcium hydroxide (6, 7). MTA combines biocompatibility and bacteriostatic action (8), with 
favourable sealing ability as root-end filling material (9, 10). The material consists of fine hydrophilic particles 
of tricalcium silicate, silicate oxide and tricalcium oxide (11). When MTA is mixed with sterile water, it forms 
a colloidal gel, and its setting time is 3 - 4 hours in the presence of moisture (12). Apical plugging with MTA 
is a simple and rapid technique that eliminates the need of successive intracanal dressing changes (13, 14). 

This report demonstrates management of an immature maxillary first molar with necrotic pulp and apical 
pathosis which was successfully managed using one step apexification procedure with MTA for apical 
barrier formation. 

Case Description 

A 12-year-old boy without general health problems was referred to the Faculty of Dental Medicine Sofia, 
Bulgaria on September 14, 2016. The patient and his father reported that the right maxillary first permanent 
molar was treated endodontically 4 years ago due to caries complication. One month before the visit the 
tooth had become painful when chewing. The clinical examination revealed no facial asymmetry and no 
sinus tract in the area of the tooth. The tooth was tender on palpation in the periapical area and on 
percussion. Periapical radiographic examination revealed an immature permanent tooth with a wide open 
apex and a radiolucent area in the apical region of the palatal root. There were signs of inadequate root 
canal treatment with root filling material observed only in the coronal half of the roots (Figure 1a). Based on 
the clinical symptoms, the data from the clinical check up and the analysis of the x-rays the preliminary 
diagnosis was apical periodontitis of tooth 16. The differential diagnosis was made with periapical cyst and 
was dismissed due to the dimensions of the periapical translucency and the medical history. A decision was 
reached that the tooth should be treated with apexification with Mineral trioxide aggregate (MTA) . 

After the application of the rubber dam, the filling was removed using diamond bur, mounted on a highspeed 
handpiece. The pulp chamber was cleaned with the help of ultrasonic scaler and copious irrigation with 
water. Long ultrasonic tip (ET20, EndoSuccess, Acteon Equipment, France) was used to remove the root 
filling material. Approximate working length was established with both radiographic method and electronic 
apex locator  (RAYPEX® 6 Apex Locator VDW GmbH Munich Germany). The palatal root canal was lightly 
mechanically cleaned using Hedstroem-files under irrigation with 2.0% sodium hypochlorite (Chloraxid 2,0% 
/ sodium hypochlorite CERKAMED Poland). The distal, the first and the second mesiobuccal canal were 
instrumented with rotary file SmartTrack 40.04 (Nikinc Dental B.V., Eindhoven, The Netherlands). The root 
canals were dried with sterile paper points and a calcium hydroxide paste (CALCIPAST, CERKAMED 
Poland) was placed into the root canals. Sterile cotton pellet was placed and the access cavity was closed 
with a temporary filling material (Cavit, 3M Espe, Seefeld, Germany). 
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Figure 1. (a) A preoperative radiograph of maxillary right first molar with an open apex, (b) control of the 
MTA – plug, (c) 6 months follow-up, (d) Follow-up at 24 months 
 
After 2-week interval the symptoms disappeared. The calcium hydroxide dressing was removed by 
instrumentation with Gentlefile Brush (MedicNRG, Kibbutz Afikim, Israel) and irrigation with 2.0% NaOCl 
(Chloraxid 2,0% / sodium hypochlorite CERKAMED Poland) and 17% Ethylenediaminetetraacetic acid 
(EDTA; ENDO-SOLution CERKAMED Poland). The root canals were dried with sterile paper points. MTA 
(Bio-MTA+, Cerkamed, Poland) was mixed according to manufacturer's instructions and was placed with a 
small amalgam carrier to the canal orifice of the palatal root. The MTA mixture was adapted to the palatal 
canal walls with the help of a thick gutta-percha cone, measured 3 mm shorter than the working length. The 
other three canals were prepared and filled with calcium silicate composition: Well-Root ST™ (Vericom, 
Knoxville, USA). The correct position of the apical plug and the root canal filling were confirmed with a 
periapical radiograph (Figure 1b). A wet cotton pellet was placed in contact with the setting cement and 
access cavity was sealed with a temporary filling. The temporary filling and cotton pellet were removed on 
the next visit and a probe was used to check the hardness of the MTA. Lateral condensation technique was 
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used to fill the remaining part of the canal. Resin composite GC Gradia Direct (GC EUROPE, Belgium, 
Leuven) was used for the final restoration. 
 
Normal function and absence of clinical symptoms were observed at 6 and 18 months follow-up period. The 
radiographic follow-up at 24 months showed a complete healing of the periapical radiolucency with 
regeneration of the periradicular tissue and new cement formation at end of the root (Figure 1c,d). 
 
 
Discussion 
 
Calcium hydroxide remains the most used remedy in the treatment of immature permanent teeth due to its 
low cost and ability to induce the formation of an apical barrier (15, 16). Cell migration, differentiation and 
production of organic matrix consisting of cementum or osteodentine determine the outcome of the 
apexification procedure (17). However, the placement of calcium hydroxide has potential disadvantages, 
including the long treatment period (3-21 months), unpredictability of apical closure, and difficulty in patient 
follow-up (18). Additionally, the long contact of the calcium hydroxide with collagen fibers of the root dentin 
reduces the fracture resistance of the tooth (5). During the waiting period, a leakage of the temporary filling 
material may lead to reinfection of the root canal system, thus decreasing the success rate ot the treatment 
(19). This can be avoided by performing a permanent treatment. 
 
Presently, a novel approach suggests creating an one visit apical plug with MTA for treatment of non-vital 
immature permanent teeth (20). The material has less leakage with better antibacterial properties, high 
marginal adaptation and short setting time (~ 4 hours) (21). Its biocompatibility and the ability to stimulate 
the production of interleukins and cytokines promote the formation of hard apical barrier (12). The tooth may 
be restored after 24 hours – the time needed for the material to set (5). This won’t change the fracture 
resistance of the teeth, unlike the long term use of calcium hydroxide. Its property to set in moist environment 
makes MTA a  suitable material for treatment of teeth with inflamed periapical lesions (14). 
 
Temporary calcium hydroxide dressing is needed for disinfection of the root canals before creating apical 
plug with MTA (22). This is due to the fact that chemo-mechanical preparation alone does not completely 
remove the root canal microorganisms. In this case we used calcium hydroxide as a temporary dressing in 
the root canals for two weeks. There is no need the MTA to be pushed into apical tissues for the treatment 
to be successful. The control of the position and quality of the apical plug may be increased with the use of 
surgical microscope (19). 
The use of MTA as an apical plug provides adequate seal against bacterial infiltration. This result is not 
affected from the thickness of the apical plug (23). It is important to remember that the thickness of the 
apical plug has an impact only on the displacement resistance (24). In the present case, it is about  4 to 5 
mm. In teeth with short root canals it is advised to reduce the thickness to 3 mm in order to leave space for 
filling of the remaining part of the canal. 
 
In general, the outcome in this case report is similar to previously reported cases of successful MTA apical 
plug procedures in teeth with necrotic pulps and open apices (7, 19, 22, 25-27). In teeth with these clinical 
conditions, the outcome of conventional gutta-percha fillings would be uncertain, whereas MTA has the 
potential to provide predictable results (23). Two years radiographic and clinical follow-up revealed the 
supreme healing of the apical lesion and the regeneration of periradicular tissues. The clinical examination 
also confirmed the suitability of this method. 
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Conclusion 
 
Orthograde MTA apical plug might have success for managing necrotic immature permanent teeth. It is an 
effective method due to its reduced treatment time and appointments. This clinical case and its outcome is 
another prove for that.Future controlled and randomized studies on the use of MTA as apical plug would 
lend further support to this treatment option. 
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