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FINITE ELEMENT ANALYSIS OF RECONSTRUCTION OF MANDIBULAR SYMPHYSIS DEFECTS
USING RECONSTRUCTION PLATES

Jung-Hwan Oh, Jung-Soo Han, Jee-Hyun Min, Sung-Jun Mun
Department of Oral and Maxillofacial Surgery, School of Dentistry, Kyung-Hee University

Purpose: This study aimed to evaluate distribution and maximal value of mechanical stresses on the
reconstruction plate, bridging mandibular symphysis defect, and to optimize the most appropriate locations
of the plate to distribute the stress causing the fracture of the plate.

Materials and methods: Four types of reconstruction were constructed by different number and loca-
tion of the reconstruction plates on the 3 D finite element model (FEM) of a human edentulous mandible;
Type I: one plate on the inferior border of the anterior mandible, Type II: one plate on the middle of the
anterior mandible, Type III: one plate on the superior border of the anterior mandible, and Type IV: two
plates on the inferior and superior border of the anterior mandible.

Results: The results showed that the maximal stress of type I (234.29 Mpa) was lower than that of
type II (260.91 Mpa) and type III (247.37 Mpa), but higher than that of type IV (186.64 Mpa). We could
also observe that the stresses are tending to focus on the inner side and inferior part of the plate which
connected proximal segment from the vertical load.

Conclusions: On the basis of the findings, it was concluded that using a plate on the inferior border of
mandible or two plates on the inferior and superior border of mandible are more favorable to distribute
mechanical stresses, which could reduce the fracture of the plate.

Key words: Finite element method (FEM), Mandible, Reconstruction plate, Mechanical stress.
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Fig. 1. Von Mises stress (MPa) according to the different
locations and numbers of reconstruction plate.



2] AH2E AZIE 55

(=

Tho| S2iREof T3t o7

S, Mises
12391401
e+0

O
+0.000e+00

(b)

63e+01

(b)

Fig. 2. Finite element method analysis of Type | (one recon-
struction plate bridging the inferior border of mandibular
segments); External (a) and internal (b) view of the plates.

Fig. 3. Finite element method analysis of Type | (one recon-
struction plate bridging the inferior border of mandibular
segments); External (a) and internal (b) view of the plates.
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Fig. 4. Finite element method analysis of Type Ill (one
reconstruction plate bridging the superior border of
mandibular segments); External (a) and internal (b) view
of the plates.
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Fig. 5. Finite element method analysis of Type IV (two
reconstruction plates bridging the inferior and superior bor-
der of the mandibular segments); External (a) and internal
(b) view of the plates
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