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Finite Element Analysis of Implant-supported Overdenture

Hirohide WaTaNaBE! and Tetsuo YAMAMORI"?

Purpose : It has been reported that the survival rate of implants supporting over-
dentures was lower than that of implants supporting fixed full-arch bridges. The den-
ture movement and the stress concentration in the bone surrounding implants were
considered to contribute the decline of implant survival rate. The purpose of this study
is to investigate the effect of the number and the position of implants on the stress dis-
tribution in the bone surrounding implants.

Methods : A personal computer with a finite element (FE) analysis program (COS-
MOS/M version 2.95, SRAC) was used in this study. Each FE model was constructed
from an edentulous mandible, implants with magnetic attachments and an overdenture.
Gap elements were set between the bone and the mucosa, the keeper and the magnet,
respectively. Four types of FE models were fabricated : Implants were placed bilaterally
in the regions of canines (model A), canines and the second premolars (model B), canines
and the second molars (model C), canines, the second premolars and second molars
(model D). A static load of 2 kgf was vertically applied to the overdenture. The cross
section of the madibular ramus was restrained in all directions. The stress distribution
generated in the bone surrounding implants and the denture movement were evaluat-
ed.

Results : Model A showed the largest denture movement and the maximum equiva-
lent stress. These values decreased in order of model B, C and D.

Conclusions : This study suggested that an increase of implants and avoidance of
free-end extension design could be advantageous for implant- supported overdentures
with regard to the stress concentration and the denture movement.

Key words : dental implant, overdenture, finite element analysis, stress distribution
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