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Abstract (J. Kor. Oral Maxillofac. Surg. 2002;28:196-204)

A STUDY OF VON-MISES YIELD STRENGTH AFTER MANDIBULAR
SAGITTAL SPLIT RAMUS OSTEOTOMY

Ok-Byung Yoon* Yeo-Gab Kim**
Dept. of Oral & Maxillafacial Surgery, Pohang Christianity Hospital*
Dept. of Oral & Maxillafacial Surgery, College of Dentistry, Kyung Hee University**

For the study of its stability when the screw has been fixed after sagittal split ramus osteotomy(SSRO) of the mandible, the methods
of screw arrangement are classified into two types, triangular and straight. The angles of screws to the bone surface are classified as
perpendicular arrangements, the 60° anterioinferior screw, known as triangular, and the most posterior screw, called straight arrange-
ment, thus there are four types. The finite element method model has been made by using a three dimensional calculator and a super-
computer. The load directions are to the anterior teeth, premolar region, and molar region, and the bite force is 1 Kgf to each region.
The distribution of stress, the von-Mises yield strength, and safety of margin refer to the total sum of transformed energy have been

studied by comparison with each other.

The following conclusion has been researched :

1. When shear stress is compared, in the triangular arrangement in the form of “—1 ", the anterosuperior screw is seen at contributing
to the support of the bone fragment. In the straight arrangement, substantial stress is seen to be concentrated on the most posterior

angled screw.

2. When the von-Mises yield strength is compared, it seemed that the stress concentration on the angled anteroinferior screw is high-
er, it shows a higher possibility of fracture than any other screw. In the straight arrangement, stress appeared to be concentrated

on the most posteriorly angled screw.

3. When the safety margins of the transfomed energy are compared, the energy conduction is much greater in the case of the angled
screw than in the case of the perpendicular screw. The triangular arrangement in the form of -1 shows a superior clinical sign to

that of the straight arrangement.

Judging from the above results, when the screw fixation is made after SSRO in practical clinical cases, two screws should be inserted
in the superior border of mandibular ramus and a third screw of mandibular inferior border should be inserted in the form of triangu-
lar. All screws on the bony surface should be placed perpendicularly-90° angles apparently best promote bony support and stability.
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Fig. 1. Classification of arrangement and angulaton of fixation screw.
Typel and 1 are triangular and straight pattern and perpendicular to
bony surface. Type Il is same to type I except the angulation of screw
3. Type IV is same to type Il except the angulation of screw 1.

Table 1. Element Number of Finite Element Model
imechanical Young' s

property modulus Pmssgn °
ratio
materials (k.g/cm?)
cortical bone 140E+03 0.30 .
tooth 120E+03 032 e,
titanium screw 1.08E+04 0.30

Fig. 2. Finite element method model of osteotomed
mandible

Table 2. Mechanical Properties of Materials
element type TETRA PENTA HEXA

element number 200 1200 6400
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Fig. 3. Flow chart of finite element analysis
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Table 4. Maximum Values of Von-Mises Yield Strength

Table 5. Mean Values of von-Mises Yield Strength

force-applied  verior  premolar  molar force-applied  eior  premolar  molar
A€ teeth area area Area artd  yoeth area area Area
type of screw type of screw
screwl 3.37E+03 277E+03  2.11E+03 screwl 1.92E+03 157E+03  1.23E+03
Type I screw?2 4,99E+03 3.80E+03  2.33E+03 Type I screw?2 3.19E+03 242E+03  1.62E+03
screw3 747E+03 472E+03  1.69E+03 screw3 4.90E+03 312E+03  1.11E+03
screwl 3.34E+03 294E+03  2.08E+03 screwl 1.45E+03 124E+03  9.19E+02
Typell screw?2 5.84E+03 474E+03  2.70E+03 Typell screw? 3.03E+03 250E+03  1.52E+02
screw3d 7.50E+03 5.54E+03 1.71E+03 screw3d 4.40E+03 3.14E+03 1.01E+03
screwl 141E+04 821E+03  2.89E+03 screwl 6.18E+03 3.68E+03  1.57E+03
Typell screw? 1.06E+04 7.08E+03  3.39E+03 Typelll screw?2 5.67E+03 4.03E+03  2.05E+03
screw3 2.11E+04 1.36E+04  5.76E+03 screw3d 1.06E+04 7.20E+03  3.50E+03
screwl 5.69E+03 3.01E+03  7.20E+02 screwl 3.08E+03 149E+03  4.54E+02
TypelV screw?2 341E+03 1.76E+03 3.17E+02 TypelV screw?2 1.75E+03 8.98E+02 1.76E+02
screw3 5.24E+03 2.78E+03  5.59E+02 screw3d 2.27E+03 1.20E+03  2.86E+02
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Fig.5.von-Mises vyield strength on the mandible
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Fig. 6. von-Mises yield strength on the screw
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Table 6. Sum of Stain Energy

force-applied

anterior premolar molar
A€A toeth area area Area
type of screw
screwl 2.56E-03 174E03  9.98E-04
Type I screw?2 9.57E-04 5.49E-03 2.43E-03
screw3 2.02E-02 8.16E-03  7.73E-04
screwl 1.65E-03 132E-03  5.83E-04
Typell screw? 9.45E-03 640E-03  2.23E-03
screw3 1.80E-02 9.85E-03  6.97E-04
screwl 2.65E-02 917E-03  1.66E-03
Typell screw?2 2.55E-02 136E-02  4.75E-03
screw3 9.25E-02 438E-02  111E-02
screwl 3.76E+06 476E+06  6.47E+06
TypelV screw? 155E+07 116E+07  9.70E+06
screw3 2.93E+07 194E+07  1.21E+07
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