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mandible. (SSGCNA480)
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Fig. 2. Implant components of Osstem SSII system.
A: Implant body (SS2R2811), B: Comocta abutment (SSCA485), C: Comocta abutment screw
(ASR200), D: Octa abutment (SSOA480), E: Octa abutment screw (SSFS), F: Gold cylinder
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Fig. 3. Schematic representation of 4 different experimental models.
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Tablel. Maeria properties Young smodulusand Poisson sratio

Materid property
Y oung's modulus (GPa) Poisson'sratio
Ti-6Al-4v 10500 030 Implant body, Abutment,
Typelll Golddloy 66.00 033 Screw Crown, Gold Cylinder

Cortica bone 14.70 032

Cancdloushbone 049 030
Zinc phogphate cement 1370 0.35 Cement

Compodteresin 163 0.35 Resn

Tablell. Number of nodesand dements

Node Element
Modd 1 418493 299483 Comocta-Comocta
Modd 2 442532 318576 Octa-Octa
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Modd 4 430472 3089% Octa-Com
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components under buccal cusp vertical
load.
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Fig. 9. Maximum stress of premolar
implant components under buccal cusp
oblique load.
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L

Model 2: Octa - Octa

Fig. 10. Stress distribution of 4 models under

Model 4: Octa - Comocta buccal cusp oblique load.

Comocta

Fig. 11. Sectional maximum principle stress
Octa distribution under buccal cusp oblique load.
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ORIGINAL ARTICLE

3-D Finite element stress analysis in screw-type, cement-type,

and combined-type implant fixed partial denture designs

Sung-Chun Lee', DDS, MSD, Seok-Gyu Kim**, DDS, PhD
'Graduate Student, *“Assistant Professor, Department of Prosthodontics, Graduate School of Clinical Dental Science,
The Catholic University of Korea

Statement of problems: Stress analysis on implant components of the combined screw- and cement-retained implant prosthesis has not investigated yet. Purpose: The purpose
of this study was to assess the load distribution characteristics of implant prostheses with the different prosthodontic retention types, such as cement-type, screw-type and com-
bined type by using 3-dimensional finite element analysis. Material and methods: A 3-dimensional finite element model was created in which two SS II implants (Osstem Co.
Ltd.) were placed in the areas of the first premolar and the first molar in the mandible , and three-unit fixed partial dentures with four different retention types were fabricated on
the two SS II implants. Model 1 was a cement-retained implant restoration made on two cement-retained type abutments (Comocta abutment; Osstem Co. Ltd.), and Model 2
was a screw-retained implant restoration made on the screw-retained type abutments (Octa abutment; Osstem Co. Ltd.). Model 3 was a combined type implant restoration made
on the cement-retained type abutment (Comocta abutment) for the first molar and the screw-retained type abutment (Octa abutment) for the first premolar. Lastly, Model 4 was a
combined type implant restoration made on the screw-retained type abutment (Octa abutment) for the first molar and the cement-retained type abutment (Comocta abutment) for
the first premolar. Average masticatory force was applied on the central fossa in a vertical direction, and on the buccal cusp in a vertical and oblique direction for each model. Von
-Mises stress patterns on alveolar bone, implant body, abutment, abutment screw, and prosthetic screw around implant prostheses were evaluated through 3-dimensional finite
element analysis. Results: Model 2 showed the lowest von Mises stress. In all models, the von Mises stress distribution of cortical bone, cancellous bone and implant body
showed the similar pattern. Regardless of loading conditions and type of abutment system, the stress of bone was concentrated on the cortical bone. The von-Mises stress on abut-
ment, abutment screw, and prosthetic screw showed the lower values for the screw-retained type abutment than for the cement-retained type abutment regardless of the model
type. There was little reciprocal effect of the abutment system between the molar and the premolar position. For all models, buccal cusp oblique loading caused the largest stress,
followed by buccal cusp vertical loading and center vertical loading. Conclusion: Within the limitation of the FEA study, the combined type implant prosthesis did not demon-
strate more stress around implant components than the cement type implant prosthesis. Under the assumption of ideal passive fit, the screw-type implant prosthesis showed the
least stress around implant components. (J Korean Acad Prosthodont 2009;47:365-75)

Key words: Screw-type, Cement-type, Combined type, 3-dimensional finite element analysis
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