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Table 1. The nine evaluated cavity dimensions with depth from 2 to 4 mm and width from 2 to 4 mm at an 1 mm interval respectively. 

Cavity Dimension D=2mm D=3mm D=4mm 

W=2mm 

   

W=3mm    

W=4mm   

 

 
resin-tooth interface was the primary factor causing the tooth 
fracture after restoration. Once the interface is debonding, the 
geometric shape of the Class II MOD (mesial-occlusal-distal) 
cavity plays an important role in preventing the tooth fracture. 

Even with these many researches on resin restoration, the 
guideline for resin filling is still unclear and sometime conflict 
suggestions existed. It is therefore necessary to investigate the 
most fundamental mechanism of the biomechanical behavior 
of resin restoration. The aim of this study was to investigate 
the biomechanical influence of cavity dimension on the 
interface stress for Class II MOD cavity. More specifically, 
finite element analysis was employed to evaluate the 
developed interface stress on cavity wall due to the shrinkage 
of restored resin. The investigated parameter was the 
dimension of the MOD cavity. The hypothesis was that the 
larger the cavity dimension, the amount of resin employed 
would be more which induced a higher interface stress 
between the resin and the tooth. 
 

Material and Method 

To establish the finite element mesh model, a plastic 
synthetic second premolar was used. This plastic tooth was 
embedded and sectioned (0.8mm interval at the crown region, 
and 1mm interval for the rest portion) to obtain its 
cross-sectional profiles. These profiles were then stacked in 
three dimensional coordinate system within the ANSYS 
(Swanson Analysis Inc., Huston, Pa, USA) finite element 
package to generate a solid model of the premolar. The 
investigated cavity widths were 2mm, 3mm, and 4mm, 
combined with the cavity depths at 2mm, 3mm, and 4mm. The 
measurement baseline of the above cavity dimensions was at 
the central fossa of the premolar. In total, there were nine 
models as listed in Table 1. To prevent the influence by 
different element sizes among various models, all these nine 
mesh models were generated with the same solid model. The 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The mesh model of the premolar with cavity preparation to 
indicate the three stress evaluated surfaces 

 
largest cavity (4x4 mm) was generated by dividing the tooth 
crown volume into two sub-volume represented the tooth and 
cavity respectively. Within the cavity volume, it was further 
divided into several sub-volume to represent the other eight 
cavity dimensions. The whole solid model was then meshed 
with 10-node tetrahedral element within ANSYS. The mesh 
models of various cavity dimensions were created by assigning 
different material properties (tooth or resin) for various 
sub-volume within the solid model. 

Because there is only one material in the synthetic tooth, 
the enamel and dentin could not be established respectively 
within the premolar model. The material employed for the 
tooth structure was dentin with an elastic modulus of 18Gpa 
and Poisson’s ratio of 0.31. The resin properties were assigned 
with the elastic modulus of 10.3 Gpa and Poisson’s ratio of 
0.38. All materials were assumed to be linear and 
homogeneous. 

 

Cavity floor 

Buccal wall Lingual wall 
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