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Finite element analysis of lumbar facet joint contact model
ZHANGMei-chao,XIAOJin,LIYi-kai,ZHONGShi-zhen

KeyL abofMedical Biomechanicsof PLA,FirstMilitaryM edical University, Guangzhou510515,China

Abstract: Objective Toestablishafinite element model of thefourth andfifth lumbersegmentsinorder toanalyze the
biomechanicalcharacteristics offacetjointsunderdifferentpressureloads. Methods CT sectiona images of L,s segments
wereobtai nedtoconstructafiniteelementmodel, adoptingcontactmodeltosi mulatetheconditionthesuperiorandinferior
facetswerein. Results Thefacetjointexhibiteddifferentperformancesunderdifferentconditions,andmorel oadswasforced
onitwhenthemodelwastwirled. Conclusion Thefacetjointsshoul dbesi mulatedasi nconditionof contacttohel pcorrect

understandi ngofthebi omechani cal characteri sti csofthespi nal segment.
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Tab.l Material propertiesin the fimite element
45 Las model of L, segments
Position mogljlljg(al\?l P Poisson'sratio argac(r(r)nsrsnz)
1 Corticalbone 12000.0 0.30 -
Cancelloushone 100.0 0.20 -
11 Lss
Endplate 25.0 025 -
1 cT Annulusfibers 920 045 -
2mm Las Nudeus 0.2 050 -
1 mm JPEG Posteriorstructure 3500.0 0.30 -
Facetjoints 3500.0 0.25 -
1.2 Cartilagoarticularis 250 0.30 -
Longitudinal eanterius 12 0.30 64
Longitudinal eposterius 12 0.30 20
Flavum 12 0.30 40
Interspina 12 0.30 40
Supraspina 12 0.30 30
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Fig.4 Stress distribution on superior facet surface
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Fig.1 Meshed finite element model of L, s segments
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Fig.2 Meshed finite element model of the facet joints 12
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Fig.5 Stress distribution of the facet joint before
and after degradation
L, 1:Medialarea;2: Superiorarea; 3:Inferiorarea; 4: Posterior
200N area;5:Anteriorarea
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Fig.3 Stress distribution of the whole facet joints
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