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Introduction

Despite the ever increasing demand for the use of composite restorations, there are still some controversial-scientific findings regarding the long term application of such materials in posterior regions. Thus, the present study aimed at determination of the in vitro fatigue resistance and the failure mode of endodontically treated premolars using indirect composite resin restorations.

Methods & Materials

 In this experimental study, 84 human premolars were randomly selected and divided into 7 groups of 12. These groups were prepared as follows: Intact teeth used in group1 as control, the second group covers the endodontically treated teeth, restored with indirect onlays using Z-250 composite resin, the next two groups (i.e. 3,4)  were similar to the second group, but subjected to 1 and 2 million fatigue load cycles (Fig.1), respectively. Groups 5, 6, 7 were similar to groups 2, 3, 4, respectively, however, in these groups Tetric Ceram used as the restorative material. All specimens were loaded using a Universal Testing Machine (Fig.2,3) until fracture occurred. Fracture load were recorded in Newton and the mode of failure observed with naked eye. Kruskal-Wallis and Chi-Square tests were used to analyze the data. A level of > 0.05 was considered as significantly meaningful.
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Fig.1. Fatigue testing machine                                            Fig.2. universal testing machine     Fig.3. universal testing machine antagonist
Results

 All specimens withstood the masticating simulation. The mean fracture strength for groups 1 to 7were: 1276.92, 1269.05, 1217.80, 1188.13, 1228.97, 1127.86, 1105.58, respectively. Table1, show the mean fracture resistance of two composites in base line in base line and after 4 and 8 years loading.  No statistically significant differences were found between the groups in fracture strength and failure mode. 
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Table1. Mean fracture resistance of the two composites in base line and after 4 and 8 years loading 
Conclusions 

1. Within the limitation of this study, the mean fracture resistance values of indirectly restored teeth with resin composite that were subjected to 4 and 8 years aging were not significantly different from those of intact teeth.

2. The study can’t be considered as the criteria in selection of one tested material above another for clinical applications.

3. The number of fractures below CEJ was found to be higher in onlay restorations.   
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