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Comparative analysis of implant-supported splinted and un-splinted superstructures

by finite element analysis
Wang Jia, Wang Chao, Xu Ling ( Department of Prosthodontics, Chongqing Key Laboratory for Oral Diseases and
Biomedical Sciences, the Stomatological Hospital of Chongqing Medical University, Chongqging, 401147, China)

[ Abstract | Objective To establish three-dimensional finite element models of the mandible and
compare the effects of implant-supported splinted and un-splinted superstructures on stress changes of the
mandible and implants of edentate patients. Methods The scanning files of clinical mandibular cone beam
computerized tomography ( CBCT) data and standard crown data were collected, and reverse engineering
software was used to establish three-dimensional finite element models of mandibular implant-supported
splinted and un-splinted superstructures. The stress changes of the mandible, implants and superstructures
under normal bite force were analyzed with finite element analysis software ( ANSYS). Results Under
normal bite force, von-Mises stress of the cortical bone and cancellous bone of the splinted model was smaller
than that of the un-splinted model. The vo-Mises stress of each implant of the splinted model was smaller than
that of the un-splinted model, and the stress was more concentrated in the un-splinted model. The von-Mises
stress of the splinted superstructure was larger than that of the un-splinted superstructure. Conclusion The
implant-supported splinted superstructure has better protective effect on the mandible and implants but not on
the superstructure itself as compared with the un-splinted superstructure in the biomechanical aspect.
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