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Fig. 3. Mathematical model of a fixed partial denture constructed on the second premolar and second molar

abutments(Model C).
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Fig. 4. Deflection field an implant fixed partial denture with rigid connection(Model A) under Load P1.
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Table 2. Quantities of deflection at the reference points
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Table 3. Maximum tension, Maximum compression & Maximum shear stresses in bone under each load condition.,
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Fig. 8. Von Mises stress of Model A under P1. Fig. 11. Von Mises stress of Model A under P2.
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Fig. 10. Von Mises stress of Model C under P1. Fig. 13. Von Mises stress of Model C under P2.
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= Abstract =

FINITE ELEMENT ANALYSISOF STRESSESAND DEFLECTIONSINDUCED

BY FIXED PARTIAL DENTURE USING ENDOSTEAL IMPLANT

Su-Ho, Chai, D.D.S,, Chae-Heon Chung, D.D.S. M.S.D., Ph.D.

Department of Prosthodontics, School of Dentistry, Chosun University.

The purpose of this study was to qunatatively analyze the stress patterns induced in the abutment,

superstructure, supporting bone and to determine the deflection of abutment and superstructure by appling
occlusal force to natural teeth supported fixed prostheses and implant-supported fixed prostheses.

The analysis has been conducted by using the two dimensional finite element method.
The implant and natural tooth-supported bridge has afirst molar pontic supported by mandibular second

bicuspid and implant posterior retainer, which were rigidly(Model A) or flexible(Model B). The natural
teeth-supported bridge has a first molar pontic supported by mandibular second bicuspid and second molar,
which wererigidly splinted together(Model C).

63.5kg(Load P1) of localized load on central fossa of first molar pontic and 24kg(Load P2) of

distributed load on each occlusal surface were gpplied respectively.

1

The coronal portion of premolar pontic and posterior abutment in fixed partial denture deflected
inferiorly in order of Model B, Model C and Model A under Load P1 and Load P2.

Mesia displacement of the corona portion of premolar showed in Model A, Model B and Model C
under Load P1, but mesial displacement of that in Model B and distal displacement of that in Model A
and Model C showed under Load P2.

Mesid displacement of the coronal portion of the pontic and distal displacement of the coronal portion
of posterior abutment showed in Model A, Model B and Model C under Load P1 and Load P2.
Displacement in the case of Model B was greater than that of Model A and Moddl C.

In the case Model A under Load P1 and Load P2, high stress apically was concentrated in the mesio-
cervical portion of the posterior abutment than in the disto-cervical portion of the premolar.

In the case of Model B under Load P1 and Load P2 high stress was concentrated in the case of the
premolar than in that of posterior abutment and high stress especially was concentrated in the connected
portion of pontic and posterior abutment.

In the case of Model C under Load P1 and Load P2, high stress was concentrated in the distal area of the
corna portion of premolar and the mesia area of the coronal portion of posterior abutment, and stress
pattern was anteroposterially symmetric around the pontic.

Load P1 and Load P2 compared, stress magnitude was different but stress pattern was similar in Model
A, Model B and Model C.

Under Load P1 and P2, stress magnitude in the mesial distal portion and the portion of root apex of the
posterior abutment was in order of Model B, Model A and Model C.



