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Abstract

BACKGROUND: Establishment of high-quality finite element model is an important basis of biomechanical
analysis. The reports on three-dimensional finite element model of complete adolescent idiopathic scoliosis are
less.

OBJECTIVE: To set up three-dimensional finite element model of PUMCIId1 adolescent idiopathic scoliosis for
building ideal digitization platform for further biomechanical study.

METHODS: A 14-year-old female patient with PUMCIId1 adolescent idiopathic scoliosis was included as
volunteer for the current study. CT images obtained from CT transverse scanning from T, to sacrococcyx were
imported into Mimics 16.0 software to form qualified three-dimensional geometric model, including thoracic cage,
which was further delivered to Geomagic Studio 11.0 software to build three-dimensional finite element model by
a series of modules and optimization of cleaning. The geometric model was imported to ANSYS 14.0 software to
build complete three-dimensional finite element adolescent idiopathic scoliosis model by adding ligaments,
setting unit type, and defining material properties.
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RESULTS AND CONCLUSION: A complete three-dimensional finite element model of PUMCIId1 adolescent idiopathic
scoliosis was built successfully, consisting of 522 887 tetrahedron elements and 730 rod elements, a total of 523 617
units and 159 008 nodes. Three-dimensional finite element model of PUMCIId1 adolescent idiopathic scoliosis was
lifelike, and can be used as the reliable digital model for further biomechanical analysis.

Subject headings: scoliosis; adolescent; biomechanics; finite element analysis
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Figure 1 CT images of a 14-year-old female volunteer with
adolescent idiopathic scoliosis edited by Mimics software
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Figure 2 Optimized skeleton models of adolescent idiopathic
scoliosis in a 14-year-old female patient
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Figure 3 Three-dimensional geometric model of a 14-year-old
female patient with adolescent idiopathic scoliosis

Pl P FRAFREMEAR . BB MERZRE. WE s F e 4
AT £ 2) P it

4 FEN 14 ST LFEFAEEENS =GR TKRE
Figure 4 Complete three-dimensional finite element model of a
14-year-old female patient with adolescent idiopathic scoliosis
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Table 1 Constant of materials of three-dimensional finite element
model of adolescent idiopathic scoliosis

AL HE R (MPa) THRA L BT A (mm?)
HMEAR K i 12 000 0.3 -
HEARKA 100 0.2 -
k% 1.0 0.499 -

EA R4S 4.2 0.45 -
i 10 000 0.2 -

Ji & 5000 0.1 -
B 480 0.1 -
RIEZ N7k 20 - 63.7
SR 20 - 20.0
bslkis 19.5 - 40.0
T 58 () 11 58.7 - 1.8
) Bty 11.6 - 40.0
R 15 - 30.0
P E A7)k 32.9 - 30.0
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