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Implant supported restoration has become an imperative part in
the recent prosthodontic treatment. Osseointegrated implant has
direct bone contact without periodontal membrane. Occlusal force on
implant superstructure, therefore, is directly transmitted to
supporting bone around implant. Since occlusal overload has been
indicated to be one of the causes of loss of osseointegration, it would be
reasonable to avoid high stress concentration in supporting bone. But
until now, it is unclear how occlusion of implant supported restoration
effects on stress distribution in supporting bone. Since occlusal force
and its direction have influence on stress distribution, occlusion of
implant supported restoration should be evaluated under occlusal
function. The purpose of this study is to analyze stress distribution
during chewing movement in supporting bone around implant and
natural tooth and to investigate the effect of the difference of occlusal
form on stress distribution in supporting bone around implant and
occlusal force.

The directions of closing pathways of mandible during chewing
movement were calculated in subjects with normal occlusion using
Sirognathograph Analyzing System. Three dimensional finite element
models of the lower first molar including the mandible at molar region
and the titanium implant placed at the same region were constructed.
Further, occlusal table of the upper first molar as the antagonistic
tooth was constructed. For loading conditions, the directions of
displacement constraints at the mandible simulated the calculated
directions of closing pathways. Stress analysis would be done by
ANSYS. In the second experiment, experimental crowns of the lower

first molar were made, i.e.,anatomical crown, crowns of which bucco-
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lingual width was reduced and cuspal inclination was shallow. The

directions of closing pathways were calculated in each experimental

crown. Occlusal form of the implant model were changed in the same
way and stress analysis would be done.
The results were summarized as follows;

1. Determination of the directions of displacement constraints by
calculating the angles of closing pathways during chewing
movement enable to analyze stress distribution under occlusal
function.

2. The natural tooth model has smooth stress distribution in
supporting bone, while the implant model has high stress
concentration in supporting bone around the neck of the implant,
especially at the buccal area.

3. As bucco-lingual width becomes narrower and cuspal inclination
becomes shallower , the directions of closing pathways of mandible
deviates to anterior side in sagittal plane and to chewing side in
frontal plane.

4. As bucco-lingual width becomes narrower and cuspal inclination
becomes shallower , stress concentration in supporting bone
around the neck of the implant at buccal area does not decrease,
vertical force decrease and lateral force in the bucco-lingual
direction increase.

From these results, reduced bucco-lingual width and shallow cuspal
inclination does not contribute to avoid high stress concentration in
supporting bone around implant and to reduce lateral occlusal force. It
was concluded that occlusion of implant supported restoration based on

occlusal function should be given.
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