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[ Abstract]
loadings of axial compression, flexion, lateral bending, extension, rotation to develop the finite element (FE)

According to CT radiological data of a healthy adult, the

Objective  To study the biomechanical character of intervertebral disc in different
of human lumbar L;s segment. Methods
vertebra and intervertebral disc of lumbar Lss segment were respectively reconstructed by Mimics 10.0
software and Geomagic 10.0 software. The FE model of Lis segment was reconstructed, and intact disc and
herniated lumbar disc were created by adding the lumbar attaching ligaments into the simulating model and
changing the corresponding material properties after the disc was extruded in Ansys software. The
biomechanical characteristics of two models were simulated under the five loadings of axial compression,
flexion, lateral bending, extension and rotation by FE method. Results After the Ls s lumbar disc was
extruded, the stress distribution on the disc and the ability of load transfer were changed. The stress was
concentrated in the posterior lateral of annulus fibrous. Conclusion After the disc was extruded, the load-
bearing capacity decreased.
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Figure 1 FE model of the lumber Lis segment. The lateral
FE model (Panel 1a). The front FE model (Panel 1b)
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Table 1. Material parameters of FE model

Bk b A R (MPa) HER /A
5T 12000.00 0.30
/N 100.00 0.20
KATH A 25.00 0.40
A% 1.00 0.49
S 30 4.20 0.45
HENS L 7.80 0.30
EE Nk 10.00 0.30
gk 15.00 0.30
1 2% ) )t 10.00 0.30
KRR 7.50 0.30
R B 10.00 0.30
BB 8.00 0.30
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Figure 2 The FE model of disc herniation (Ls.)
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PHOMBUSAR  diffusion-weighted imaging(DWI)
Pk %R diffusion tensor imaging(DTI)
YRR POR AR Expanded Disability Status Scale( EDSS)
BRI HF  rheumatoid factor(RF)
RERE M MAE  cryoglobulinemia( CG)
MR IMEE  basilar invagination(BI)
B EE  basilar impression(BI)
fiJ5 B AR posterior fossa reconstruction( PFR)
P % W R IR CFF ) 15 TR A

posterior fossa decompression and duraplasty(PFDD)
fEAE AL X craniovertebral junction(CV])
15 2 1 U0 B ek 22 e o 2

chronic inflammatory demyelinating polyneuropathy(CIDP)
B B4 minute ventilation(VE)

SR b 5 2 A B
Food and Drug Administration(FDA)

FHPECE mean diffusivity(MD)
HIAFIAT  anterior longitudinal ligament( ALL)
FRAL S R AT hydroxysteroid dehydrogenase( HSD)
2R global efficiency(Eglob)
ANEAMMEHRE G human leukocyte antigen-G(HLA-G)
N ERBIEHARELZE  human chorionic gonadotropin(hCG)
N8B A P TR B3R B A B AL

B-human chorionic gonadotropin(B-hCG)
M EAEFLZE human placental lactogen(hPL)
f£55 45 fMR1

task state functional magnetic resonance imaging(ts-fMRI)

HAEFHI2  Japanese Orthopaedic Association(JOA)

W

H® LG s AE 1% Activities of Daily Living(ADL)
RS epithelial membrane antigen(EMA)
IR FEE SR AN 8 epithelioid trophoblastic tumor( ETT)
WAEBLPE 4 Visual Analog Scales(VAS)
MY field of view(FOV)
BOF oY M S AR digital subtraction angiography(DSA)
Ji 80 A 12 7 A i o 9

placental site trophoblastic tumor( PSTT)
e SR BE R placental alkaline phosphatase (PLAP)
RIS &Z L somatosensory evoked potential(SEP)
2 T T RKAE B A3z

congenital atlantoaxial dislocation (CAAD)
I R B 2 I B A DD R R

microscopic assisted percutaneous nucleotomy(MAPN)
BAHE R VIR AR microscopic discectomy(MD)
AXFFERE . relative risk(RR)
Chiari | ZBUE5JE  Chiari malformation type I (CM-1)
MHRIX region of interest(ROI)
CTIM4 % CT angiography(CTA)
L% &% plasma exchange( PE)
I A KK 35 blood oxygenation level dependent(BOLD)
S B A
SR hepatitis B virus(HBV)
iEFE  range of motion(ROM)
W] B SR DM intermediate trophoblastic tumor(ITT)
A I] 5 B2 T AR 1] 8 DI B A

microendoscopic discectomy(MED)

KA FEAE maximum ventilation volume(MVV)

cervicomedullary angle( CMA)



