@z

TEAL TR S IRRESE 714 % 4522 4 2010 - 05 - 28 HiiR
Journal of Clinical Rehabilitative Tissue Engineering Research May 28, 2010 Vol.14, No.22

FaFRERRRE

i, ilufHﬁ I%:\ %" ’ IK/{E ﬁ

A, W

ZHRRTRE AR

Establishment of three-dimensional finite element model of maxillary anterior teeth, periodontal
tissues and orthotic devices

Lu Hong-fei, Ai Hong, Mai Zhi-hui, Chen Qi, Chen Yue

Department of
Stomatology, Third
Affiliated Hospital of
Sun Yat-sen
University,
Guangzhou
510630, Guangdong
Province, China

Lu Hong-feix,
Master, Attending
physician,
Department of
Stomatology, Third
Affiliated Hospital of
Sun Yat-sen
University,
Guangzhou
510630, Guangdong
Province, China
Ihf_dr@163.com

Correspondence to:
Ai Hong, Chief
physician,
Department of
Stomatology, Third
Affiliated Hospital of
Sun Yat-sen
University,
Guangzhou
510630, Guangdong
Province, China

Received: 2009-12-29
Accepted: 2010-02-10

Pl KRS
ZERT A,
AAETMH
510630

Fakok, %,
1972 sF4, J K
A MTA, R
#%, 2003 4.0
KL, gt
FBEM, BN
PO E WA
Ihf_dr@163.com

i H
r, FAEEN,
LW KFEMES =
B A, &
BN
510630

h g4y 25:R318
SCBRAR A

3L 11673-8225
(2010)22-04010-04

A% B #A: 2009-12-29

5= B #i: 2010-02-10
(20091228015/GW -Z)

4010

Abstract

BACKGROUND: Teeth and their sustentacular tissues are characterized by irregular shapes, variant mechanical properties, as
well as complex stress distribution, which result in difficulty in simulating their stress states. A series of maxillary dentition finite
element model (FEM) with high precision has been established since Tanne established the first maxillary central incisor finite
element model. However, studies with regard to maxillary anterior teeth combined with orthotic devices are rarely reported.
OBJECTIVES: To establish a high precision three-dimensional FEM of maxillary anterior teeth segment-periodontal tissues-orthotic
devices using thin-layer CT technique combined with image processing softwares and three-dimensional modeling.

METHODS: A healthy young woman was selected to get CT scan on maxillary anterior teeth segment, periodontal supporting
tissues, treatment devices and a three-dimensional FEM was generated, including maxillary anterior teeth segment, periodontal
tissues (periodontium, cortical bone, cancellous bone) and orthotic devices (brackets and wire).

RESULTS AND CONCLUSIONS: The three-dimensional FEM of maxillary anterior teeth was established, and divided by three
pyramid tetrahedron structure, which consisted of 131 920 elements and 194 321 nodes. The three-dimensional FEM of maxillary
anterior segment exhibits a better geometric similarity and mechanical similarity. By simplifying periodontium as linear elastic
material, this model benefits further analysis and optimizations biomechanical design.

Lu HF, Ai H, Mai ZH, Chen Q, Chen Y. Establishment of three-dimensional finite element model of maxillary anterior teeth,
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a: Periodontal membrane b: Teeth
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Figure 2 Solid model of maxillary anterior teeth
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Figure 3 Solid model of brackets and wires
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Figure 1 Three-dimensional finite element model of maxillary
anterior teeth segment-periodontal tissues—brackets—
wires
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a: Labial surface b: Lingual surface

Figure 4 Three-dimensional finite element model of maxillary
anterior teeth segment-periodontal tissues-brackets-
wires (labial and lingual surface)
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