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Fig. 1. Labial surface of incisor and approxi-
mate locations of planes for serial sec-
tioning.

Table 1. Material properties in the finite element models

Material Modulus of Elasticity Poisson’s Ratio

(E, Mpa) 4%
Enamel 8.25%10* 0.33
Dentin 1.86 % 10* 0.31
Cortical bone 1.37%10* 0.30
Cancellous bone 1.37 % 10° 0.30
Porcelain 6.90 % 10* 0.28
Type NI gold alloy 7.70 * 10 0.33
ZPC(cement) 2.20 % 10 0.35
Periodontal ligament 68.9 045

Gutta percha 0.69
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Fig. 2. The loading point.
F represented the masticatory force
and 135 degrees lingual to the long
axis of the tooth. Bite forces were as-
‘sumed to be 250N.

Fig. 3. von Miese stresses and displacement
were examined along the presented
lines on midsagittal section of the
tooth.

1: von Mises stresses of dentin(node
numbers : 26)

2 . von Mises stresses of post(node
numbers . 13)

3 displacement of post-cement inter-
face(node numbers : 15)
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Table 2. von Mises stress of dentin on
mid-sagittal section(MPa)

Table 3. von Mises stress of post on mid-sa-
gittal section(Mpa)

node stress node stress
1 6.42E+ 00 1 2.96E+01
2 1.38E+01 2 341E+01
3 1.71E+01 3 3.36E+01
4 1.95E+01 4 4.05E+01
5 1,97E+01 5 4.58E+01
6 2.14E+01 6 587E+01
7 2.09E+01 7 5.37E+01
8 1.78E+01 8 741E+01
9 1.69E+01 9 6.84E+01
10 1.35E+01 10 8.80E+01
11 1.39E+01 11 8.73E+01
12 2.25E+01 12 1.15E+02
13 1.84E+01 13 448E+01
14 3.20E+01
15 3.10E+01
16 2.77E+01 3 (Zg5)el PG vk 2ok S8 ¥ A
17 2.67E+01 E9 HRE ZA4E Frisityt g AR
18 2.64E+01 botad Al E) 7} thiyes X2E 3 ﬂ% g9
19 2.69E+01 ZAaE BGY. Ho $HFL A 38 579
20 2.94E+01 YEAFE 24IMPEY @& 115MPags B
21 3.36E+01 o},
22 3.66E+01 HAE Y9G o2 71 Zi E2E9
23 3.60E+01 ARE AFoX e HelE (F4) 9 (2Y6)ol
24 341E+01 Uehd blo} 2o}, E2E HEAME 42
25 2.75E+01 Aol &5 AANMETG B WIS BY
26 2.13E+01 SU AR 2FE oF ARY ¥t B
40
30
20

stress (MPa)

—
=

node

Fig. 4. von Mises stress of dentin on mid-sagittal section of the tooth.
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Fig. 5. von Mises stress of post on mid-sagittal section of the tooth.
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Fig. 6. Displacement of post-cement interface on mid-sagittal section of the tooth.

Table 4. Displacement of the post-cement interface on mid-sagittal section(mm)

node displacement
1 | 201E-01 (dx=2.0121e-0.1, dy=-5.6186e-02, dz=-5.1513e-03)
2 1.76E-01 (dx=1.7629e-0.1, dy=-4.7992e-02, dz=-4.6008e-03)
3 1.53E-01 (dx=1.5291e-0.1, dy=-4.2931e-02, dz=-4.0232e-03)
4 1.28E-01 (dx=1.2782¢-0.1, dy=-3.9523e-02, dz=-3.4546e-03)
5 1.00E-01 (dx=1.0037e-0.1, dy=-3.7738e-02, dz=-2.6078¢-03)
6 7.09E-02 (dx=7.0936e-0.2, dy=-3.6443e-02, dz=-1.6499e-03)
7 4.31E-02 (dx=4.3073e-0.2, dy=-3.4387¢-02, dz=-7.1252e-04)
8 3.86E-02 (dx=3.8550e-0.2, dy=-2.5978e-02, dz=-7.5552¢-04)
9 4.63E-02 (dx=4.6245e-0.2, dy=-1.4451e-02, dz=-1.2385e-03)

10 717E-02 (dx=7.1715e-0.2, dy=-1.4413e-02, dz=-2.20021e-03)
11 9.98E-02 (dx=9.9829¢-0.2, dy=-1.4339¢-02, dz=-2.8892e-03)
12 1.31E-01 (dx=1.3077e-0.1, dy=-1.3879e-02, dz=-3.8317¢-03)
13 1.71E-01 (dx=1.7138¢-0.1, dy=-1.2900e-02, dz=-5.0683¢-03)
14 1.96E-01 (dx=1.9570e-0.1, dy=-3.8997¢-03, dz=-5.9749¢-03)
15 2.28E-01 (dx=2.2746e-0.1, dy=-1.1833e-03, dz=-7.0283e-03)
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Abstract

STRESS DISTRIBUTION OF ENDODONTICALLY TREATED
TOOTH ACCORDING TO THE POST
—THREE-DIMENSIONAL FINITE ELEMENT STUDY~—

Sun-Hyung Lee, D.D.S., Soo-Young Choi, D.D.S.

Department of Prosthodontics, College of Dentistry, Seoul National University

The endodontically treated tooth is generally restored with post and core, owing to the
brittleness and the loss of large amount of tooth structure. Although there have been lots
of studies about the endodontically treated teeth, the three-dimensional quantitative studies
about the stress distribution of them are in rare cases. In this study, it was assumed that
the coronal portion of the upper incisor had extensively damaged. After the root canal
therapy it was post cored, and restored with PFG crown. The three-dimensional mode],
in which the root was supported with a normal alveolar bone, was constructed.

Force was applied to the centric stop point with the angle of 135 degrees to the long
axis of the tooth. Force was assumed to be 250N. as functional maximum bite force of
upper central incisors.

The results analyzed with three-dimensional finite element method wre as follows :

1. Stress was concentrated on the middle portion of the labial side dentin and the apical
portion of the dentin.

2. Stress in the post was more concentrated on the post apex.

3. The displacement of the post at the post-cement interface was almost symmetrical la-
bio-lingually.

4. It assumed that restoring extensively damaged tooth with a post-core and PFG crown
is an adequate method of restoration.
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