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— Abstract >

Finite Element Stress Analy)sj% the Supporting Tissues depending
upon the Position of Osseointegrated Implants Supporting Fixed Bridges.

Yoon Dong Joo D.D.S., MSc., Shin Sang Wan, MPH., Ph.D. MSc.
Suh Kyu Won, D.D.S., M.S.D., D.O.S.
Department of Dentistry, College of Medicine, Korea University

Many studies have been reported on the successful replacement of missing teeth with
osseointegrated dental implants. However, little research has been carried out on the bio-
mechanical aspect of the stress on the surrounding bone of the free—standing type of
dental implant prostheses. '

This experimental study was aimed to analyze the stress distribution pattern on the
supporting tissues depending upon the position of osseointegrated implants supporting
fixed bridges.

In the cases of unilateral partially edentulous mandible {the 2nd premolar and the 1st
and 2nd molars missing), two osseointegrated implants were placed at the 2nd premolar
and 2nd molar sites (Model A), the 1st and 2nd molar sites (Model B, Anterior cantilev-
ered type), the 2nd premolar and 1st molar sites (Model C, Posterior cantilevered type).
Chewing forces of dentate patients and denture wearer were applied vertically on the
2nd premolar, the 1st molar, and the 2nd molar of each model. A 3— Unit fixed partial
denture was constructed at each model and cantilevered extension parts were involved in
Model B and Model C.

Two dimensional finite element analysis was undertaken. The commercial software

(Super SAP) for IBM 16 bit personal computer was utilized.

The results were as follows :
1. The magnitude of applied load influenced on the total value of stresses, but did not in-
fluence on the pattern of stress distribution.
2. The magnitud;z of stress developed from the supporting tissues were in order of Model
C,Model A,Model B.

3. High stresses were concentrated on the cervical and apical portion of the implant/bone
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interface.

Model B.

4. A difference of the stress magnitude on the implant/bone interface between mesial

and distal implant was most prominant in Model C and in order of Model A and

5. The stresses developed in Model A were evenly distributed throughout both implants.
6. The stresses concentrated on the cervical portion of cantilevered side were higher in

the posterior cantilevered type than in the anterior cantilevered type.
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Table 1. Mechanical properties of materials

Material(color) |Young's modulus |Poisson’s
of elasticity (kg/mm?)| ratio
Cancellous bone 1l.4e+02 0.30
(green)
Compact bone(red) 1.4e+03 0.32
ADA type Il gold 6.6e+04 0.33
(yellow) )
Titanum(blue) 1.05e+04 0.30
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Fig.1. Finite element model :
Model A(a)

Fig.2. Finite element mode] :
Model B(b)
(Ant. cantilevered type)
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Fig.3. Finite element model :
Model C(c)
(Post. cantilevered type)
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Table 2. von Mises stress along implant —bone interface at the reference points

(Unit : kg/mm*)

Model
R point A a b C c
A 0.1907 0.1163 0.3255 0.1993 0.1196 0.07307
B 0.1588 0.09688 0.2484 0.1521 0.1222 0.07469
C 0.1194 0.07308 0.1314 0.08037 0.1267 0.07744
D 0.1323 0.08094 0.1189 0.07278 0.1259 0.07700
E 0.1395 0.08534 0.1107 0.06778 0.09331 0.05705
F 0.1642 0.1005 0.09129 0.05596 0.09536 0.05585
G 0.1697 0.1038 0.1264 0.07742 0.1412 0.08709
H 0.1669 0.1025 0.1312 0.08085 0.1365 0.08277
1 0.1371 0.08414 0.08776 - 0.05396 0.06332 0.03845
J 0.1652 0.1010 0.1492 0.09125 0.1798 0.1099
K 0.1763 0.1078 0.1840 0.1125 0.2381 0.1455
L 0.1627 0.09950 0.1710 0.1046 0.2209 0.1350
M 0.1545 0.09426 0.1501 0.09162 0.3228 0.1971
N 0.1898 0.1159 0.1854 0.1133 0.3779 0.2307

* Model A.B.C : Chewing forces of natural dentate patients were applied.

Model a.b.c : Chewing forces of denture wearer were applied.
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Fig.4. Reference points for comparision of stress :
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A N
B FI M

Fig.5. Reference points for comparision of stress :
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Fig.6. Reference points for comparision of stress :
Model C(c)
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Fig.7. Calculated von Mises stress along implant —
bone interface at Model A and Model a
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