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Fig. 6. Stresses produced by Fig. 7. Stresses produced by Fig. 8. Stresses produced by
loading on central fossa of anteri- loading on central fossa of anteri- loading on central fossa of anteri-
or implant in G1. or implant in G2. or implant in G3.

Fig. 9. Stresses produced by Fig. 10. Stresses produced by Fig. 11. Stresses produced by
loading on central fossa of anteri- loading on mesial fossa of anteri- loading on mesial fossa of anteri-
or implant in G4. or implant in G1. or implant in G2.

Fig. 12. Stresses produced by Fig. 13. Stresses produced by Fig. 14. Stresses produced by
loading on mesial fossa of anteri- loading on mesial fossa of anteri- loading on central fossa of middle
or implant in G3. or implant in G4. implant in G1.
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Fig. 15. Stresses produced by
loading on central fossa of middle
implant in G2.

Fig. 18. Stresses produced by
loading on lingual cusp of middle
implant in G1.

Fig. 21. Stresses produced by
loading on lingual cusp of middle
implant in G4.

Fig. 16. Stresses produced by
loading on central fossa of middle
implant in G3.

S

Fig. 17. Stresses produced by
loading on central fossa of middle
implant in G4.

Fig. 19. Stresses produced by
loading on lingual cusp of middle
implant in G2.

Fig. 20. Stresses produced by
loading on lingual cusp of middle
implant in G3.

s

Fig. 22. Stresses produced by
loading on central fossa of poste-
rior implant in G1.
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Fig. 23. Stresses produced by
loading on central fossa of poste-
rior implant in G2.



Fig. 24. Stresses produced by
loading on central fossa of poste-
rior implant in G3.

Fig. 27. Stresses Fig 29. Stresses
produced by loading on central
fossa of posterior implant in G4.

Fig. 25. Stresses produced by
loading on central fossa of poste-
rior implant in G4.

Fig. 28. Stresses produced by
loading on distal fossa of posteri-
or implant in G3.
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Fig. 26. Stresses produced by
loading on distal fossa of posteri-
or implant in G1.

Fig. 29. Stresses produced by
loading on distal fossa of posteri-
or implant in G4.



ABSTRACT

PHOTOELASTIC STRESS ANALYSIS OF IMPLANT SUPPORTED
FIXED PROSTHESES WITH DIFFERENT PLACEMENT
CONFIGURATIONS IN MANDIBULAR POSTERIOR REGION.

Hye-Won Cho, D.D.S., M.S.D., Ph.D., Nan-Young Kim, D.D.S., M.S.D.,
Yu-Lee Kim, D.D.S., M.S.D. Ph.D.

Dept. of Prosthodontics, College of Dentistry, Wonkwang University

Statement of problem. More than 70% of patients who need the implant supported
restoration are parially edentulous. The principles of design for implant supported fixed partial
denture in mandibular posterior region are many and varied. Jurisdiction for their use is usually
based on clinical evaluation. There are several areas of interest regarding the design of implant
supported fixed partial denture in mandibular posterior region. 1) Straight and tripod configu-
ration in implant placement, 2) Two restoration types such as individualized and splinted restora-
tions.

Purpose. The purpose of \thls study was to: compare the‘amount and dlstnbutlon of stress around
the implant fixtures placed in the mandlbular posterior region with two different arrangements
and to evaluate the effects of splinting using the photoelastic stress analysis.

Material & methods. 1) Production of study model: Mandibular partially edentulous
model was waxed-up and duplicated with silicone and two models were poured in stone. 2) Fixture
installation and photoelastic model construction: Using surveyor(Ney, USA), 3 fixtures(two 4.0
%13 mm, one 5.0X 10 mm, Lifecore, USA) were installed in straight & tripod configurations. Silicone
molds were made and poured in photoelastic resin (PL-2. Measurements group, USA). 3) Prostheses
construction: Four 3-unit bridges (Type III gold alloy, Dongmyung co., Korea) were produced with
nonhexed and hexed UCLA abutments and fitted with conventional methods. The abutments were
tightened with 30 Nem torque and the static loads were applied at 12 points of the occlusal sur-
face. 4) Photoelastic stress analysis: The polarizer analyzer system with digital camera(S-2 Pro,
Fujifilm, Japan) was used to take the photoelastic fringes and analysed using computer analy-
sis program.

Results. Solitary hexed UCLA restoration developed different stress patterns between two implant
arrangement configurations, but there were no stress transfer to adjacent implants from the loaded
implant in both configurations. However splinted restorations showed lesser amount of stresses
in the loaded implants and showed stress transfer to adjacent implants in both configurations.
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Solitary hexed UCLA restoration with tripod configuration developed higher stresses in anteri-
or and middle implants under loading than implants with straight configurations.Splintied 3 unit
fixed partial dentures with tripod configuration showed higher stress development in posterior implant
under loading but there were no obvious differences between two configurations.

Conclusions. The tripod configuration of implant arrangement didn' t show any advantages
over the straight configuration. Splinting of 3 unit bridges with nonhexed UCLA abutments showed
less stress development around the fixtures. Solitary hexed UCLA restoration developed tilting
of implant fixture under offset loads.

Key words : Photoelastic stress analysis, Straight configuration, Tripod configuration, Wide diameter
implant, Splinting
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