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Study on the method of construct the three-dimensional finite element model of cervical vertebrae semidislocation
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ABSTRACT Objective: Cervical vertebra semidislocation was one of major pathological aspects of cervical spondylosis, and
it was also the target of manipulation to treat cervical spondylosis. The aim of this study was to combine the technology of three
dimensional finite element analysis to investigate the method to construct the cervical vertebra semidislocation model. Meth-
ods: A cervical spondylosis patient (male,28 years old, 176 cm tall, weight 69 kg)was randomly choosed, who was diagnosed
cervical vertebra semidislocation by dynamic and static palpation and X-ray,and CT scaned from C; to C; by 0.75 mm slice
thickness. Based on the CT data,the software was used to construct the three dimensional finite element model of cervical ver-
tebra semidislocation (C,—Cs). Results; The model showed the three dimensional changes of vertebra semidislocation clearly. Cs
had a three-dimensional abnormal position,which was downward translation for 0.9 mm and clockwise rotation for 4.5° around
X-axis. So Cs was diagnosed as hypsokinesis-type semidislocation. Conclusion: The method to construct the three dimensional
finite element model of cervical vertebra semidislocation is reliable,which provid a base study to analyse the mechanism of
manipulation to treat vertebra semidislocation.
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Fig.2 NETGEN software transform trihedron mesh to tetrahedron mesh
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Fig.3 Cs hypsokinesis-type semidislocation

2.2 CT KMEHPAS SAFE  F RS 2R CT 14

J&i , 7E CT ARG b 8 o PR RGO BE e i) b

SEXT RGN HEA TR EE , A5 3 300 137 Mt 114 250

HEBF 7 )2 B, IR1 HARAE A DICOM A% X, 2 5%

HeEARAF(ULEL 4)

4 3UEHELE CT KA DICOM R
Fig4 Three DICOM picture of continuous CT data

2.3 CT BMRALH S SMHEME R = dERimi gty
DICOM #&=CATEIE (300 08 ) B e A — 4 & 4
ITK-SNAP, TESKM: L HAEEIH Cue 19 BE DI-
COM Zudu % (45-192 )2, 36 148 i) , fK 4 X 2L 45
PEXTFELENT L) Coo MEMRIEA T —HEFR (WK S)

2.4 HESEVBL i ERE AIE a4
T, A FRICIEASERAF AT 22 B, 2 BRAH AR A 4
S, Cs MEIAR 2 A 23 [l B S, 2 TR B AR Ak e ]
T 0.9 mm, %2 X FIBETEies% 4.5°, Cs HEIA S
B MNEE5E , 5 S i ks & X ek 45 %
HA—%E(WE 6).,

2.5 MEMIFESCUARERIE S, 3T CT ilUEdE , R
HHEMG 72 S FHERE PR (WLE 7).,



<368 - 5 2010 4E 5 28 23 B2 S A

China J Orthop & Trauma,May.2010,Vol.23,No.5

B 5 Co ek —=Zemad

Fig.5 C,three-dimensional reconstruction
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Fig.6  C;hypsokinesis-type semidislocation
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Fig.7 C,;vertebra and disc three-dimensional reconstruction
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Tab.1 Unit division of three dimensional finite element model
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Fig.8 The figure of vertebra meshing Fig.9 The figure of disc meshing
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Tab.2 Material constant of three dimensional finite element
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Fig.10 Three-dimensional finite element model of vertebra semidisloca-
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tion Fig.11 Cs semidislocation change before and after treatment by

manipulation (yellow-before treatment, white-after treatment )
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