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Measuring displacements of non-distraction side during the distraction osteogenesis for canine

mandible by finite element method

CHEN Zhan', LU Yuan', LI Yan-feng', XU Lun®, HU Min', ZHANG Jian-giang', WANG Ning', LIU Tao'

1. Department of Stomatology, First Affiliated Hospital of People's Liberation Army General Hospital (Center of
Stomatology, People's Liberation Army General Hospital), Beijing 100048, China; 2. Base for Training
Postgraduate, First Affiliated Hospital of People's Liberation Army General Hospital, Liaoning Medical College,
Jinzhou 121000, China

Abstract: Objective To calculate displacement of marked points in the non-distraction side during the distraction osteogenesis
for canine mandible by analyzing a finite element model of distraction osteogenesis with unilateral incomplete osteotomy.
Methods Based on the working station of Dell Precision™670, the Mimics, Magics and MARC 2003 software, were applied to
build the finite element model of distraction osteogenesis with unilateral incomplete osteotomy. And when the sliding bone was
distracted with or without a distance, the stress status and displacement of six marked points, non-distraction joint, mandibular
angle, coracoid process, teeth and so on, were observed. Results When the bone was distracted without a distance, there were no
stress effects in the side of non-distraction. In the side of distraction, the fifth molar, anterior edge midpoint of condyle anterior
incline were under greater stress, mainly press stress, while the posterior edge midpoint of condyle posterior incline was also
under greater stress, mainly pull stress. Displacements of marked points were not obvious in 3 dimensions (X, y, z axis). When the
bone was distracted with a distance of 1 mm, displacements of marked points in the non-distraction side of canine mandible were
obvious in 3 dimensions. Conclusion When the right is distracted, observing from the right side can find that the mandible at the
non- distraction side has the trend of contrarotation round the transverse ridge midpoint of condyle process on the plane of
sagittal, whereas the mandible moves approximately in parallel to the distraction side on the plane of coronary.

Key words: distraction osteogenesis; unilateral incomplete osteotomy; non-distraction side; finite element
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Fig.1 Marked points of canine mandible
(DCanine; @Second premolar; 3Mandibular angle; @Coracoid;
(3Posterior joint point; ©Anterior joint point
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Tab.1 Stress of marked points in non—distraction side when the bone had a distance of 1 mm in the distraction

osteogenesis with unilateral incomplete osteotomy

Marked points

Number Largest stress (MPa) Von mises stress (MPa)
(DCanine 1293 0 0
(2Second premolar 1405 0 0
(3Mandibular angle 3032 0 0
(@Coracoid 1411 0 0
(®Posterior joint point 2536 0 0
(©Anterior joint point 2324 0 0
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Tab.2 Displacements of marked points in non—distraction side at 3 dimensions when the bone was distracted

with a distance of 1 mm in distraction osteogenesis with unilateral incomplete osteotomy (mm)

Marked points Number X(mm) Y (mm) Z(mm)
(DCanine 1294 1171 0.5564 2.4310
@Second premolar 7380 -1.3200 -0.3862 0.8481
(3Mandibular angle 7374 0.0512 -0.4244 0.1226
@Coracoid 7365 -0.3052 0.6022 0.1106
(Posterior joint point 7659 0.0349 -0.1993 0.0671
(©Anterior joint point 7737 -0.0178 -0.0305 0.0523
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