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Abstract: Purpose: clinical and radiological assessment of the MTA in permanent teeth in a single session. Materials and methods: In 

our study were included 30  permanent molars with reversible pulpits which were treated with direct coverage with MTA. Clinical audit 

was conducted by the vitality test and was accompanied by radiological controls. Results: MTA is reliable and effective for treatment of 

permanent teeth at a mean period of 8.3 months control. Conclusion: MTA has demonstrated to be a very versatile and extremely trust 

worthy material.  
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1. Introduction 
 
Mineral trioxide aggregate is a material that has been used 
worldwide in several clinical applications such as apical 
barriers in teeth with immature apex, repair of root 
perforations, root-end filling, pulp capping and pulpotomy. 
[2,4,8,14,15]. Mineral trioxide aggregate was believed to 
have the best out come, but cost and handling properties 
were barriers to its use. MTA has been proposed as a 
potential drug in the teeth with reversible pulpitis in directly 
coverage due to excellent compatibility with tissues [10].  
 
This material is successful because of its excellent ability 
such as closing ability, alcaline pH when strengthened and 
calcium ion deposition [9,17,20,21,24].  Different 
researchers have reported that MTA promotes proliferation 
of pulp cells induces the production of cytokines, strong 
tissue formation and synthesis of contained hydroxyapathyte 
[11, 16]. In terms of biocompatibility, several studies 
showed lack of cytotoxicity when the MTA falls in contact 
with fibroblasts and osteoblasts [11, 16 ]. 
 
The appropriate restorations were functionally acceptable 
and aesthetically satisfying. The pulp revascularization 
allows the stimulation of the apical development and the 
root maturation of immature teeth.  MTA is reliable and 
effective for  treatment in the pediatric dentistry. 
 This therapy has shown success in the treatment of 
immature teeth with periapical lesions[13,19]. Despite 
factors such as dental caries or traumatic injury the main 
aim remains the maintaining of the vitality of the pulp [7, 
22, 23].  
 
The main objective in the treatment of pulp is to maintain 
the integrity and health of the tooth and its supporting 
tissues.[6,18]. The complete coverage of the pulp is 
indicated in small tooth exposures with a normal pulp [3, 
12]. Most provided direct pulp capping  for patients of all 
ages but younger patients were perceived to have the best 
clinical outcomes [1,5,25].  
 
2. Aim 
 
Assessment of the MTA in direct coverage in permanent 
teeth exposed due to caries.  

3. Materials and Methods  
 
In our study have participated 30 patients to who were 
treated 30 permanent molars. The age of patients ranged 
from 20-45 years old, with an average 32.5 years, where 15 
were male and 15 were female.  
 
All cases presented with caries lesions, but without signs of 
irreversible pulpitis. Radiologic examination showed caries 
stretch close to pulpar room without signs of  periradicular 
pathology.  
 
All cases were diagnosed for reversible pulpitis. The teeth 
were treated under conditions of asepsis. Due to the 
complete removal of caries dental pulp was exposed at one 
point or more. The cavity was dried with a sterile cotton 
sphere and exposed areas were covered with a thick layer 
MTA to 2-3 mm. Control of hemorrhage was obtained in 
less than 3-5 minutes in all cases. Then the teeth were filled 
in with cement, composite and glassionomer within the same 
section. Also the permanent filling was applied during the 
same section. The control of the vitality of these teeth was 
done 24 hours after the treatment and after 6,8 and 12 
months. During periodic examinations, the marginal 
integrity of fillings was evaluated also.  
 
Statistical analysis was performed by SPSS 19.0 statistical 
package. The comparison is performed by Chi-square test. 
Clinical and radiological data are marked with codes.  
 
4. Results 
 
The value of p = 0.05 was considered significant. 
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Figure 1: The distribution of patients according to the 

gender 
 

 
Figure 2: The data of patients and the results of direct 

coverage to 30 permanent molar. 
 

 
Figure 3: The success rate in % 

 

Table 1: All cases treated in this study were followed 
clinically and radiologically for 6,8,12 months 

Nr. Age (years ) The period of control (months) 
1 20 6 
2 27 8 
3 32 12 
4 44 6 
5 45 6 
6 22 8 
7 26 8 
8 27 12 
9 45 12 

10 42 12 
11 22 8 
12 27 6 
13 29 6 
14 32 6 
15 40 6 
16 38 6 
17 32 8 

18 26 8 
19 28 12 
20 29 12 
21 21 8 
22 20 6 
23 42 6 
24 45 12 
25 33 8 
26 38 8 
27 31 12 
28 28 8 
29 32 6 
30 22 8 
 Mean=31.5 Mean= 8.3 

 

 
Photo 1: Clinical sequence of mineral trioxide aggregare 
(MTA) capping of a mandibularin a 20 year old female. 

 

 
Photo 2: Treatment sequence of molar that was 

symptomatic on presentation in a  32 year old man 

 
Photo 3: Clinical sequence of mineral trioxide aggregare 
(MTA) capping of a mandibularin a 28 year old female. 
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Photo 4: Clinical sequence of mineral trioxide aggregare 
(MTA) capping of a mandibularin a 26 year old female. 

 

 
Photo 5: Treatment sequence of molar that was 

symptomatic on presentation in a  45 year old male 

 
5. Discussion  
 
Clinical and radiological data were used in this study as 
criteria for assessing the performance of the MTA in 
permanent teeth. All teeth treated reacted positively to a 
median period of 8.3 months. When MTA was in contact 
with water, calcium oxide forms calcium hydroxide [8]. The 
mechanism of action of MTA was similar to that of calcium 
hydroxide but in comparison to  MTA is provided a better 
enclosure with no bacteria[4],[8].  MTA presents a 
biologically active substrate for bone cells and stimulates 
the formation of interleukins [9],[10]. However the MTA is 
not osteoinductive, but is osteoconductive [14].  
 
Recent studies have shown that MTA stimulates the 
formation of dentin are bridge adjacent to the dental pulp 
[17]. Dentinal bridge formation speaks about positive results 
of treatment [6]. However, this new structure is not always 
seen in radiological images and the only way to see it is the 
removal of the filling. But this procedure cannot be done for 
this reason.  
 
Therefore in our study we used clinical and radiological data 
to assess the results.   Studies have shown that the control of 
hemorrhage in direct coverage is very important in getting 
positive results regardless of the materials used [7],[12]. 
When the diagnosis is mainly based on objective data, 
radiological and clinical signs during the dental procedure 
the treatment of these teeth can foster normal development 
of roots.  
 
6. Conclusion  
 
Direct coverage with MTA can be successfully used in 
permanent teeth in aseptic conditions. 
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