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FINITE ELEMENT ANALYSIS OF IMPLANT FIXATION FOR THREE
UNIT CONTINUOUS LOSS OF MAXILLARY POSTERIOR TEETH

WU Xu, LAN Peng,MA Yuan,et al.

( School of Stomatology, Inner Mongolia Medical University, Hohhot 010059 China )

Abstract: Objective:This study intends to analyze the influence of the number, length, diameter and location of implants
on the maximum stress of implant neck bone cortex in maxillary posterior region with three unit implant fixed denture by three—di—
mensional finite element method, and to study the stress variation law, so as to guide the clinical selection of appropriate implant
restoration scheme. Methods: Abaqus6.14 was used to establish a simple model of maxillary edentulous bone block and strau—
man soft tissue horizontal standard neck implant. The fixed bridge models with different diameters (4.1 mm, 4.8 mm), different
lengths (8 mm, 10 mm, 12 mm) and different positions (567, 5x7, 56x, X67) were established respectively. According to Nelson's
law, 300 n, which is close to the maximum masticatory force, was loaded vertically at the ratio of 6:10:9. The stress distribution and

the maximum von Mises force (MVMs) of bone cortex were calculated. Results: (1)The distribution of MVMs around the implant
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neck of three unit implants in each group was smaller than that in other groups, and the relationship was G1 < G2 < G3 < G4; (2)In

the two unit implant fixed bridge repair model, the distribution of MVMs within the group was G4 > G3 > G2, and the maximum
stress distribution of bone cortex was 4112-g2 <4110-g2 <4110-g3 < 4112-g3 < 4108-g3, The results showed that the distribu—

tion of MVMs in the 4.8mm diameter group was smaller than that in the 4.1mm diameter group. Conclusion: (1)The MVMs of

three implants is the smallest when three units of maxillary posterior teeth are lost continuously; (2) When three units of maxillary

posterior teeth are missing continuously, the two implant supported implant bridge (5x7) can be used to replace the three implant

supported implant bridge repair scheme, which can reduce the surgical trauma and reduce the patient's medical expenses; (3)Ac—

cording to the statistical analysis of MVMs distribution, it can reduce the surgical trauma and the patient's medical expenses At

the same time, the maximum stress distribution of bone cortex is not only smaller with the increase of length and diameter.
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Fig.1  Three implant bridge repair model
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Fig.2 Simplified model of maxillary second premolar
to second molar crown

k1 ARTEENF5H

Tab.1  Mechanical parameters of finite element model
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Fig.3  Mesh generation of two and three implant
supported fixed dentures
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Tab.2 MVMs values of materials in each part of models under vertical load of 300N (MPa )
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