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[Abstract]

Purpose: This study was to propose the clear understanding for stress distribution of supporting bone by use of
staggered buccal offset tripodal placement of fixtures of posterior 3 crown implant partial dentures. We realized
posterior 3 crown implant fixed partial dentures through finite element modeling and analysed stress effect of
implant arrangement location to supporting bone under external load using finite element method.

Method: To understand stress distribution of 3 crown implant fixed partial dentures which have 2 different
arrangement by finite element analysis. In each model, for loading condition, we applied 45° oblique load to
occlusal surface of crown and applied 100 N for 3 crown individually(total 300 N) for imitating possible oral
loading condition. at this time, we calculated Von Mises stress distribution in supporting bone through finite
element method.

Result: When apply 45° oblique load to in-line arrangement model, maximum stress result for 100 N for each 3
crown 47.566M. In tripodal placement, result for 1mm buccal offset tripodal placement implant model was
maximum distributed load 51.418Mp,, so result was higher than in-line arrangement model.

Conclusion: In stress distribution result by placement of implant fixture, the most effective structure was in-line
arrangement. The tripodal placement does not effective for stress distribution, gap cause more damage to
supporting bone.
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Table 1. Material properties used in the implant model

Materials Elastic medulus (@)  Peissen's ratie
Cortical bone (Sertgoz, 1997) 13.7 0.3
Cancellous bone (Kamposiora &, 1996) 1.37 0.3
Ti alloy implant (Lang &, 2003) 17 0.3
Gold alloy crown (Kamposiora &, 1996) 91 0.33
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a) Crown b) Implant ¢) Compact bone d) Cancellous bone

Fig. 1. Parts of the crown implant model used in this study

a) In-line implant model b) 0.5mm displaced model

Fig. 2. In-line model and 0.5 mn offset implant model
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Fig. 4. von Mises stress distribution in the in—line partial
implant dentures model
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Fig. 5. von Mises stress distribution in the 1mm buccal
offset partial dentures model

Table 3. Maximum von Mises stress value of each models
(244l 2008)

Result of each fixture placement types medel

47 566 51.418ma
(100.0%) (108.1%)

Buccal tm

In—line model
offset model
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