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Fig. 1. Experimental models of 5-unit fixed partial denture (FPD).
A, One-piece FPD. B, Non-rigid FPD with attachment.
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resorption of second molar.
Table 1. Material properties
Material Young’s modulus (GPa) Poisson’s ratio
Ni-Cr alloys 206 033
Porcelain 82.8 035
Dentin 18 033
Periodontal ligament 0.069 045
Cancellous bone 137 030
Cortical bone 13.7 030
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Fig. 3. Reference points for the comparison of stress distribution in sup-
porting bone. A small letter a, ¢, d, f, g, j represent cervical portion of teeth
and b, e, h, 1 represent root apex area of teeth.

Fig. 4. Displacement of experimental models. A, One-piece FPD loaded
on first molar area. B, Non-rigid FPD loaded on first molar area. Black
line represents the initial position of the model.
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Fig. 5. von Mises stress distribution within FPD of experimental models ~ Fig. 6. von Mises stress distribution within supporting bone of experimental
with alveolar bone resorption of the second molar abutment. A and C, One- models with alveolar bone resorption of the second molar abutment. A and
piece FPD. B and D, Non-rigid FPD. Arrows indicate the loading points. C, One-piece FPD. B and D, Non-rigid FPD. Arrows indicate the loading

points.
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Fig. 7. von Mises stresses of reference points within supporting bone. (m, Normal bone level. m, Alveolar bone resorption in canine. m, Alveolar bone resorp-
tion in second premolar. ®; Alveolar bone resorption in second molar.) A, One-piece FPD loaded on first premolar and first molar. B, Non-rigid FPD loaded
on first premolar and first molar. C, One-piece FPD loaded on first molar. D, Non-rigid FPD loaded on first molar.
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ORIGINAL ARTICLE

Effect of prosthetic designs and alveolar bone conditions on stress distribution in

fixed partial dentures with pier abutments

Wook Choe', DDS, MSD, Chang-Seop Kim', DDS, MSD, Young-Chan Jeon**, DDS, MSD, PhD,

Chang-Mo Jeong?, DDS, MSD, PhD
'Graduate student, *Professor, Department of Prosthodontics, College of Dentistry, Pusan National University, Korea

Statement of problem: Pier abutments act as a Class I fulcrum lever system when the teeth are incorporated in a fixed partial denture with rigid connectors. Therefore non-rigid
connector incorporated into the fixed partial denture might reduce the stresses created by the leverage. Purpose: The purpose of this study was to evaluate, by means of finite ele-
ment method, the effects of non-rigid connectors and supporting alveolar bone level on stress distribution for fixed partial dentures with pier abutments. Material and methods:
A 2-dimensional finite element model simulating a 5-unit metal ceramic fixed partial denture with a pier abutment with rigid or non-rigid designs, the connector was located at the
distal region of the second premolar, was developed. In the model, the lower canine, second premolar, and second molar served as abutments. Four types of alveolar bone condi-
tion were employed. One was normal bone condition and others were supporting bone reduced 20% height at one abutment. Two different loading conditions, each 150 N on Ist
premolar and 1st molar and 300N on 1st molar, were used. Results: Two types of FPD were displaced apically. The amount of displacement decreased in an almost linear slope
away from the loaded point. Non-rigid design tended to cause the higher stresses in supporting bone of premolar and molar abutments and the lower stresses in that of canine than
rigid design. Alveolar bone loss increased the stresses in supporting bone of corresponding abutment. Conclusion: Careful evaluation of the retentive capacity of retainers and the
periodontal condition of abutments may be required for the prosthetic design of fixed partial denture with a pier abutment. (J Korean Acad Prosthodont 2009;47:328-34)
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