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Finite element analysis of stress on residual crown of mandibular molar restored with fiber posts
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[ Abstract] Objective The purpose of this study was to analyze the stress magnitude and distribution
of mandibular first molar with various residual crowns restored by different numbers of fiber post - core crowns.
Methods Three-dimensional finite element models were created to simulate various residual crowns of two
or three wall defects restored by different numbers and different parts of fiber post-core crowns. A static or
dynamic load of 225N was respectively applied vertically to the occlusal surface. The maximum principal stress
and Von-mises peak stress of various parts of dentin were recorded under static and dynamic loads. Result In
the case of residual crowns with two wall defects , the Von-mises peak stress reached the largest value under static
and dynamic loads in the group without fiber post treatment, and the stress distribution was the most uniform in 2
fiber posts group and 3 fiber posts group. In case of mandibular molars with 3 wall defects under static load, the
Von Mises peak stress of 3 fiber posts group was significantly smaller than the other two groups. Conclusions
One fiber post was recommended to restore the residual crowns with two wall defect. In case of residual crowns
with 3 walls defect, the number of fiber post should be increased to disperse stress and thus reduce the risk of tooth
fracture.
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