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The Surface Stress Analysis of the Supporting Bone Tissue
of Distal Extension Denture Retained with Semi-precision Attachment

WANG Yan, MI Nai-yuan, QIN Feng, LIUFU Guan-ping, CHEN Jin-an

(College of Stomatology. Sun Yat-sen University of Medical Sciences Guangzhou 510060 China)

Abstract: [Objectivel] To measure the surface stress of the periodontal supporting bone of bilateral distal extension
removable partial denture retained by intracoronal or extracoronal attachment and with different number of abutments by
strain gauge. [Method] Strain gauges were bonded in the human mandible to measure the surface stress of bilateral distal
extension removable partial denture retained by intracoronal or extracoronal attachments and with different number of abut-
ments. [Resulis] Increasing the splinted abutment number from 1 1o 2, the stress distribution significantly became more
evenly, but increasing the number from 2 to 3, there wete no significant changes in stress values. Intracoronal attachment
generally produced higher stress in the alveolar bone around the abutments than the extracoronal attachment, but extra-
coronal attachment produced higher stress in the edentulous alveolar crest and distal cewical alveolar bone of the distal
abutment than the intracoronal attachment. [ Conclusion] While designing the attachment-retained distal extension remov-
able partial denture, the splinted-abutment span should ot be too long. The selection of intracoronal or extracronal at-
tachment should be decided by different situations of the periodontal condition of distal abutment and the edentulous alve-
olar crest.
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Fig. 1| Diagram of the distribution of the strain gauges
The sixth strain gauge marked with dashed line means lying in the lin-
gual side
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Table 1 The stress values of different conditions recorded from point 1 (& + g, MPa)
Number of Intracoronal Extracoronal
Direction K Fi Fa F3
abutment 14 N 28 N 42 N 14 N 28 N 42 N

Vertical 1 0.195£0.019 0. 34240. 024 0.458+0. 049 0.224740. 032 0. 355£0. 020 0. 49640. 04 A 11_2431) 53_()04” 231_,0753>
2 0. 17140.002 0. 26740. 010 0.413+0. 004 0. 18140.019  0.297+0. 015 0.4714+0.039 B
3 0. 117£0.007 0. 200+0. 012  0.306=+0. 005 0. 13740. 006 0. 21840. 003 0.379+0.014 C

Buccal 1 0.091£0.002 0. 1810, 002 0.2490. 011 0. 11120, 006 0. 206=20. 000 0.290-£0. 034 A 70.719" 219.63”  253.968"

2 0. 080+0.003 0. 162+0. 002 0.215+0. 028 0. 102+0. 004  0.206+0. 000 0.288+0.019 A
3 0. 025+0.000 0. 047+0. 000 0.084=+0. 002 0. 060£0. 001 0. 096+0. 001 0.139+0.011 B

Lingual 1 0.100-£0.002  0.208£0. 027 0.327-20.008 0. 126:£0.016  0.233£0.019 0.32-0.022 A 0.025 16737 121.966"
2 0. 1510.020 0.291+0. 014  0.402=+0. 055 0. 1554+0. 003  0.275+0. 004 0.399+0.008 B
3 0. 17410.023 0. 305+0. 025 0.430+0. 032 0. 1761+0. 026 0. 308+0. 008 0.423+0.023 B

Fy refers to the F value of the intracoronal/ extracoronal comparison in the 2X 3X 3 threeeway ANOVA, 1) means corresponding P valueZ Q 05; F;refers
to the F value of the one-unit/ two-univ/ three-unit abutment comparison in the 2X 3X 3 three-way ANOVA, 2) means comesponding P value<C 0.05; F; refers
to the F value of the 14 N/ 28 N/42 N comparison in the 2X 3X 3 three-way ANOVA, 3) means corresponding P valueZ 0. 05; K refers to the Student-Nevman-

Keuls test for different number of abument. Means with the same letter are not significantly different at P<Z 0. 05. o were used in this table
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