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Title: A Comparison Study of Stress Distribution Around Dental Implants in Three Mandibular Arch
Types by Finite Element Analysis
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Abstract:The geometric shape of dental arch (square, tapering, ovoid) is an important factor in stress
distribution pattern around dental implant. The aim of this study was to evaluate the role of arch form
and the amount of bone loss (normal, moderate, high) in stress distribution around dental implant by
considering different load direction. Three arch forms; square, ovoid, and tapering with three different
stages of bone loss were designed. Models were divided into three-dimensional elements, which made
5500 nodes. The 143N load was applied at two angles (straight, oblique) at the last fixture, 8mm, and 16
mm from the center of implant on the cantilever. The Sap90 software was used for analyzing the stress
distribution in this study. 54 different conditions were evaluated. Results showed that stress
concentration changed from support toward fixture due to distally changing the load in the square and
ovoid arch forms with normal bone. In the tapering arch with normal bone stress concentration was
around the fixture. The amount of stress in normal tapering arch was more than physiologic extend,
therefore, application of cantilever in tapering arches is not recommended.
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