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AB S T R aC T​
Aim: To compare the bacterial leakage of mineral trioxide aggregate (MTA) and biodentine when used as an apical plug in immature permanent 
teeth.
Materials and methods: It was a randomized double-blind in vitro study. A total of 60 teeth were divided into 2 groups of MTA and biodentine, 
which were further divided into 2 subgroups (n = 30) each based on the apical plug thickness of 2 and 4 mm. The teeth were cleaned and 
shaped; root-end resection and canal preparation were done. Mineral trioxide aggregate and biodentine were mixed and filled as apical plugs 
of 2 or 4 mm thickness. Enterococcus faecalis was used to assess the bacterial leakage of the filled samples.
Statistical analysis: The comparison between the two groups was done by Chi-square test for categorical data. All p values <0.05 were considered 
as statistically significant.
Results: A 4 mm apical plug of biodentine showed the least amount of bacterial leakage followed by 2 mm MTA and 4 mm MTA. A 2 mm apical 
plug of biodentine showed the maximum bacterial leakage. But this was not statistically significant over a period of 3 months. There was a 
statistically significant difference (p value = 0.042) among the total number of samples that leaked in the 2 and 4 mm biodentine group.
Conclusion: Mineral trioxide aggregate and biodentine had a similar apical sealing ability. The apical sealing ability of biodentine at 4 mm 
thickness was greater than 2 mm thickness.
Clinical significance: The apical leakage of the materials used in apexification is one of the main causes of endodontic failures in immature necrotic 
teeth. Materials like MTA and biodentine have overcome various drawbacks of calcium hydroxide as apexification material. The thickness of the 
apical plug plays an important role in preventing any microorganism from entering the periapical area, hence maintaining an adequate seal.
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IN T R O D U C T i O N​
Dental trauma in children and adolescents may cause pulp necrosis 
in immature teeth.1 These necrotic immature young permanent 
teeth have their root development interrupted, leaving unsealed 
apices and weak dentinal walls that are challenging to deal with 
conventional endodontic treatment.2 Endodontic treatment of 
immature teeth is a difficult task.3 The inadequate apical stop 
prevents complete debridement of the canal that limits the 
procedure of obturation.3 The mainstay of treatment for such 
immature teeth include apexification procedures.4

The most common material used for multiple visit apexification 
is calcium hydroxide. Although this forms a physiological 
hard tissue barrier, it also has few shortcomings like increased 
chances of root fracture, prolonged treatment time, and coronal 
microleakage.3 These factors have motivated clinicians to look for 
other alternatives. The use of various materials like dentinal chips, 
hydroxyapatite crystals, Portland cement, calcium sulfate, mineral 
trioxide aggregate, and biodentine enables us to overcome the 
drawbacks of calcium hydroxide.3

Mineral trioxide aggregate (MTA), being an osteoconductive 
apical plug, has made one visit apexification an increasingly 
popular procedure.5 Properties like a good sealing ability, setting 
in the presence of blood and biocompatibility makes MTA a right 
candidate for an apical plug.6 Its high success rates reported 
in the studies have encouraged its use in immature necrotic 

permanent teeth. However, it also has certain handicaps such 
as extended setting time, poor handling, and inflated cost.6 
Therefore, surmounting these issues is a new biomaterial named 
biodentine.

Biodentine has prominent clinical features as improved 
sealing ability, enhanced compressive strength, reduced porosity, 
greater density, bioactivity, rapid formation of calcium hydroxide, 
biomineralization capability, biointeractivity, and color stability 
compared to mineral trioxide aggregate.5,7,8 The endodontic 
implications of biodentine are similar to MTA. They thus can be used 
as a root-end filling material.5 Nevertheless, there are restricted 
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