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Table 1. Implant systems used in this study

Fixture

Implant

Diameter Length ) Abutment
system Material

(mm)  (mm)

titanium  solid (5.5 mm)
(grade 4) titanium (grade 4)
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Fig. 1. Finite element models. a: iTI model, b:
ITt cantilever model)

a. b.

Fig. 2. Implant systems used in this study.
a: solid abutment, b: [Tl fixture.
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Table 2. Experimental groups with [Tl implant

supported FPD (unit: um)

Groups Gaps(P1, P2, Ml) Conditions

ITC 25-25-25 with cement

IT11 25-100-100 with cement

1T22 25-200-200 with cement

IN11 25-100-100 no cement

IN22 25-200-200 no cement
IT1H1-C 25-100-100 with cement, cantilever
IT22-C 25-200-200 with cement, cantilever
IN11-C 25-100-100 no cement, cantilever
IN22-C 25-200-200 no cement, cantilever
Table 3. Material properties

Properties
Material Young’s ' .
modulus (MPa) Poisson’s ratio

Cortical bone 13,700 0.30

Trabecular bone 1,370 0.30

Titanium 97,000 0.30

Titanium alloy 117,000 0.33

Temporary cement 6,000 0.36

Fig. 8. Location of gap.
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Fig. 5. von Mises stresses on the crowns under
vertical loading.
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Fig. 6. von Mises stresses on the crowns under
obligue loading.

1400
1200
1000
800
600
400
200

!—&—no cement (v)
~&—cement (v}

control 25-100- 25-200- 25-100- 25-200~
100 200 100C 200 C

Fig. 7. von Mises stresses on the abutments
and abutment screws under vertical
loading.
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Fig. 8. von Mises stresses on the abutments
and abutment screws under oblique
loading.
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Fig. 9. von Mises stresses on the fixtures under
vertical loading
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Fig. 10. von Mises stresses on the fixtures
under oblique loading.
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Fig. 11. von Mises stresses on the crestal
compact bone under vertical loading.
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Fig. 12. von Mises stresses on the crestal
compact bone under oblique loading.
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Fig. 13. von Mises stresses on the trabecular
bones under vertical loading.
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Fig. 14. von Mises stresses on the trabecular
bones under oblique loading.
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Fig. 15. von Mises stresses in Fig. 16. von Mises stresses in Fig. 17. von Mises stresses in

crown of ITC under crown of [T11-C(100 abutment of IT11(100
vertical loading. “m gap with cantilever) um gap) under vertical
under vertical loading. loading.

Fig. 18. von Mises stresses in Fig. 19. von Mises stresses in Fig. 20. von Mises stresses in

abutment of [T22(200 abutment of IN22(200 abutment of IT22-C
um gap) under oblique um gap without cement) (200 um gap with
loading. under oblique loading. cantilever) under

obligue loading.
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Fig. 21. von Mises stresses in Fig. 22. von Mises stresses in Fig. 23. von Mises stresses in
the fixture of IT11 the fixture of IT11 the fixture of |T11-C
under vertical loading. under obligue loading. under oblique loading.
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Fig. 24. von Mises stresses on Fig. 25. von Mises stresses on Fig. 26. von Mises stresses on

the crestal compact the crestal compact the crestal compact
bone of IT11 under bone of IT11 under bone of IN22 under
vertical loading. oblique loading. oblique loading.
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Fig. 27. von Mises stresses on the trabecular bone of the trabecular bone of
the crestal compact ITC under vertical IT11-C under vertical
bone of IT22-C under Ioading‘ Ioading

oblique loading.
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ABSTRACT

Three Dimensional Finite Element Analysis on ITI Implant Supported Fixed
Partial Dentures with Various Fitting Accuracy

Min-Ho Choi, D.D.S., M.S.D.,, II-Kwon Lee, D.D.S., M.S.D., Yu-Ree Kim, D.D.S., M.S.D.,, Ph.D,,
Hye-Won Cho, D.D.S., M.S.D., Ph.D.

Department of Prosthetic Dentistry, Dental College, Wonkwang University

The purpose of this study was to investigate the effects of prostheses misfit, cantilever on the stress distribution
in the implant components and surrounding bones using three dimensional finite element analysis. Two standard
3-dimensional finite element models were constructed: (1) 3 ITI implant supported, 3-unit fixed partial denture and
(2) 3 ITI implant supported, 3-unit fixed partial denture with a distal cantilever. Variations of the standard finite
element models were made by placing a 100 um or 200 yn gap between the fixture, the abutment and the crown
on the second premolar and first molar. Total 14 models were constructed. In each model, 244 N of vertical load
and 244 N of 30° oblique load were placed on the distal marginal ridge of the distal molar. von Mises stresses

were recorded and compared in the crowns, abutments, crestal compact bones, and trabecular bones.

The results were obtained as follows:

1. In the ITT implant system, cement-retained prostheses showed comparatively low stress distributions on all the implant
components and fixtures regardless of the misfit sizes under vertical loading. The stresses were increased twice under
oblique loading especially in the prostheses with cantilever, but neither showed the effects of misfit size.

2. Under the oblique loading and posterior cantilever, the stresses were highly increased in the crestal bones around
ITI implants, but effects of misfit were not shown. Although higher stresses were shown on the apical portion
of trabecular bones, the effects by misfit were little and the stresses were increased by the posterior cantilever.

3. When the cement loss happened in the ITI implant supported FPD with misfit, the stresses were increased in
the implant componets and supporting structures.

Key words: Misfit prosthesis, Finite c¢lement stress analysis, Posterior antilever, Implant-supported FPD,
Cement-retained prosthesis



