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Biomechanical Analysis of Dental Implants
by the Three-dimensional Finite Element Method
— A Study of Conditions for Implant-Tooth Connection—

Satoshi WATANABE

Purpose : Connecting natural teeth to dental implants provides some advantage in
structural design of the superstructures in some cases. However, it was reported that
tooth-implant connections might cause troubles such as sinking of the teeth ; but such
troubles may be avoided by adjusting the connection conditions. In this study, the bio-
mechanical effects of modes of tooth-implant connections on the tissue surrounding
natural teeth and implants were evaluated by the three-dimensional finite element
analysis.

Methods : Four finite element models were constructed. Type A was a three-unit
(3U) fixed partial denture (FPD) set on two natural teeth with a bone portion. Type B
was a 3U FPD supported by a tooth and an implant. The mesial and the distal portion
of the pontic in Type B was replaced with POM in Type C and Type D, respectively. A
linear static analysis was carried out under the buccolingually inclined and perpendicu-
lar loadings.

Results : The maximum von Mises stress generated in the bone around the implant
exceeded the physiological range under the inclined loadings in Type B, C and D. In
Type B, there was a possibility that disuse atrophy may occur in the bone surrounding
the tooth. These tendencies were indistinct in Type C and D.

Conclusions : It was suggested that limitation of lateral forces and proper adjust-
ment of the connection conditions between the natural teeth and the implants were es-
sential to reduce the deleterious effects on the tooth-implant connection.
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