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mean+SD, n=11
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C. Total 54 151.21356
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Stress Distribution of Mandibular Removable

Partial Dentures with Different Designs

Ju-Hui Wu'!, Chau-Hsiang Wang'?, Huey-Er Lee'?, Je-Kang Du!

! Department of Dentistry, Kaohsiung Medical University Hospital
2 Faculty of Dentistry, College of Dental Medicine, Kaohsiung Medical
University

When a removable partial denture (RPD ) is anticipated to restore the missing teeth of distal
free-end edentulous ridge, how to design the distal extension RPD always make dentists so puzzles.
To prevent abutment teeth from being harmed, some designs and devices called stress-breakers
( sometimes referred to as flexible support design )have been developed over the past half-century.
On the contrary, the other controversial design philosophy — the "rigid support" design, also
advocated in a lot of articles. Therefore, the purposes of this study were to compare the various
retainer designs that belonged to the two different designing philosophies.The technique of quasi-
three dimensional photoelastic stress analysis was used for this investigation. Photoelastic model
was made with individual simulative materials for tooth structure ( PL-1 ) and alveolar bone ( PL-
2 ). A model was fabricated that included the anterior teeth, right 1* premolar, left 1* premolar and
2 molar. Some types of retainers will be selected to fabricate for the analyses, they are wrought
wire clasp, RPI clasp, the conical crown telescopic retainer, RPPI clasp and cast circumferential
clasp. For each experimental RPD, one micro load cell transducer will be put between the two
layers of the specially fabricated double denture bases to measure the denture base shearing load of
occlusal force. After load vertically on the occlusal table of RPD, photoelastic stress distribution
isochromatics, and denture base shearing load will be obtained. The results indicated that the
unfavorable stress gradient was found in wrought wire clasp design, the maximum stress concen-
trated at the residual ridge while the minimum stress occurred at the abutment. This study con-
cluded that minimum stress gradient between the abutments and the residual ridge might be most

important issue when fabricated an adoptable RPD.

Key words: photoelastic stress analysis, removable partial denture, denture base shearing load and

ratio, retainer




