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The biomechanical analysis on platform switching implants with dif-
ferent planting depth in front maxilla

ZHENG Qun-ying', YANG Qiu-yan*, Du Zhi-Bin', CHEN Jiang' (1. Affiliated Stomatological
Hospital , Fujian Medical University, Fuzhou 350002, China; 2 Department of Stomatology, the First Affliated
Hospital of Xiamen University, Xiamen 361003 , China)

Abstract: Objective In this experiment, the model of Platform Switching Implant was simulated by adopting
three-dimensional (3D) finite element method and the stress distribution of implants planted in different depth was
analyzed when the platform switching implant system was applied with different loading in front maxilla. Method

By using the Solidworks 2007 and Ansys Workbenchl1. 0 software to simulate the 3D finite element models, the
stress distribution of implants in the form of platform switching as experimental group and traditional abutment as
control group which were respectively planted into the level of alveolar ridge(bone level) ,1 mm below bone level
(minus 1) and 2 mm below bone level( minus 2) were analyzed. Results For platform switching implants, the
stress of cortical bone was effectively reduced and smaller as the imlpant was planted deeper, while the traditional
abutment did not change significantly with deeper planting level. Under vertical loading, the stress distribution in
each model’ s abutment of platform switching was basically similar, having no significant correlation with the
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planting depth, while the stress distribution in the traditional abutment had a significant change. gradually trending
up with deeper planting level; the stress distribution of two groups of implants in each planting level and cancel-
lous bone was basically similar, having no significant correlation with the planting depth; the stress distribution of
cortical bone was shifted down with deeper planting level for platform switching group, while in the traditional abut-
ment group, the stress distribution of cortical bone always focused on the joint between alveolar ridge top and a-
butment, which was more concentrated than that in platform switching group. The stress distribution under hori-
zontal loading was similar to that under vertical loading, and the only difference was in that the maximum stress
distribution of abutment and implant was mainly concentrated in their corresponding labial parts. In cortical bone,
the buccal stress was obviously more concentrated than that in the vertical loading group. Conclusions  Platform
switching implant planted below the alveolar ridge top can improve the stress distribution, which has obvious ad-
vantages over the traditional abutment form. But the component force in horizontal direction would increase the

stress on the labial part of alveolar ridge, and should be avoided.
Key words : Platform switching; Implants; Biomechanics; Finite element method; Stress distribution
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Tab.1 The stress in middle of the labial and the platal alveolar ridge crest under vertical loading
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Tab.2 The stress in the middle part of the labial and the platal alveolar ridge crest under the horizontal loading

B (PS) HHA(N)
Bone Level Minus 1 Minus 2 Bone Level Minus 1 Minus 2
RN 5 FE05 T5 / MPa 39.635 18. 861 5.6241 36.996 23.647 18.173
HE 0] 2 RS TR/ MPa 46.328 20. 464 5.5263 27.074 16.339 25.634
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Fig.1 The EQV stress distribution in the cortical bone of
the platform switching group under the vertical loading ( a
bone level,b minusl ,¢ minus2)
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Fig.2 The EQV stress distribution in the cortical bone of
the normal model group under the vertical loading ( a bone
level,b minusl ,c minus2)
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