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Numerical simulation of unilateral mandibular distraction osteogen-
esis

LI Biao', WANG Qin-meng', CHEN Ying®(1. College of Mechanical Engineering and Applied Elec-
tronics Technology, Beijing University of Technology, Beijing 100124, China; 2. Plastic Surgery Hospital of Pe-
king Union Medical College, Chinese Academy of Medical Sciences, Beijing 100144, China)

Abstract; Objective To study the law of shape changes of mandiblular distraction osteogenesis in the patient
with hemifacial microsomia( HFM) and compare the results with the real effect on the patient by establishing the
models of mandibular and masticatory muscles, and to put forward some good suggestions on procedures of trea-
ting patients diagnosed as HFM and related cases. Methods Based on the original data of the patient with
HFM, combined with the MIMICS software ( medical image control system software) , the model of the patient’ s
mandibular and masticatory muscles was constructed by applying the technique of three dimensional (3D) recon-
struction, and then put the entity structure into the ANSYS software to simulate the effect of the surgery. Results
The established preoperative and postoperative finite element analytic model could present the characteristics
such as digitalization and individuation. Conclusions  Compared with the effects of the real surgery for the same
patient, the result of numerical simulation showed to be good matching and could provide personalized guidance
for different patients before their operation.
Key words: Mandibular distraction osteogenesis; Finite element method; Three-dimensional (3D) reconstruc-
tion; Numerical simulation
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Fig.2 The cut line on the mandible

Fig.1 The pre-cut model of mandible
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Fig.3 The post-cut model of mandible
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Fig.4 Isolated muscles of mastication (a) Normal temporal muscle, (b) Malformed temporal muscle, (¢) Normal masseter, (d) Mal-

formed masseter, (e) Normal pterygoid muscle, (f) Malformed pterygoid muscle, (g) Normal wing muscle, (h) Malformed wing muscle
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Fig.5 The finite element model of
mandible and muscle after imposing

the boundary conditions
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Fig.6 The comparison of non-prolonged
and post-prolonged models els

Fig.7 The contrastive figure of pre-
operative and postoperative 3D mod-

Tab.1 The metrical result of preoperative and postoperative 3D models and the measuring results of finite element analytic model

AT (/) ARJa (fE/ ) BAR ST (0 B )
FHI K/ mm 58.88/28.14 58.62/55.82 59.42/46.30
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FHmME/(°) 117.82/125.16 114.31/108.78 118.74/115.54
75 2 SR T BE B/ mm 14.35 4.43 6.04
ST 45 £ 5 B SR T A BE S/ mm 46.19/39.38 39. 14/41.40 39.67/40.65
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