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B iomechanics of lumbar spondyblysis Finie element modeIng
and valdation

GU Xaemn, JA Lanshun, CHEN Xongsheng, LU Cheng-In, LU Yang,
ZHANG Dong-sheng’ (1. Deparm entofO rthopedics, Affilited Hospial of Hangzhou Nomal Unive rs iy,
Hangzhou 310015 Chha; 2 Deparment of Orthopaedis, Changzheng Hospialof Shanghai Shanghai
200003 China; 3 DeparmentofMechanics, ShanghaiUnversiy, Shanghai200444 China)

Abstract Objective To construct three-dinensional fnite elementmodel of umbar spondylo -
sis then b werify its valdity by comparison of biomechanics in vito. Mehod According © he
radiobgical data of a patientw ith mbar spondyblysis the bone and intervertebral disc of L4~
S1 were reconstruced by Sinpleware sofivare The lumbar attaching ligaments and articular
capsule were added into sin ulating modelby Ansys sofivare The three-dmensional fnite ele-
mentmodel of umbar spondylblysiswas finally sinulatd successfully, and valdatd by unbar
spondy blysis biomechanical experment in vitra Results The reconstruction of digil model
contained he bones of umbar spine which include verebral cortical bong cance llous bong

facet pint pedicle kBming transverse process and spinous process aswellas he annulus f
brosus nuckus pulosus superiorand nerbrend-plates Besides anteriorand posterior lon-
gitudinal ligaments flavum ligament supraspinaland nersp inal ligaments and articular capsule
of facet pintare also atbiched The model consistd of281, 261 nodes and 661, 150 elements
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m itation of spondyblysis is we ll done in this model The valdity of the modelwas verified by
canparison of the results of biomechanics in vitio which invohMed in the trends under lbading of
stress/strain ofL4 inferior faicetprocess LS superbrand infrior facetprocess Sl superior fic-
et process and the trends of stress/strain of ateraland medial L4 nkrior facet process Concly
sions Thre-dmensionalmodelof umbar spondyblsis is reconstructed using fnie element
analysis and can be turher used n the research in bianechanics of lumbar spondylolysis
Key words Lumbar Spondyblysis Biomechanics Finie element analysis
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Fg 1 The delineatbn diagram of spondylolyss FEA modelwith meshing ( (a)posteror vew, (b) laeral view)
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Fig 2 The dstrbution of stress under flexion loading
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Fg 3 The distibutbn of stess under extension loading
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Fg 4 The distribution o f stress under lateralbending
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Fg 5 The valdation of FEAmodel under axa |l compressbn(a), fexbn(b), extnsion(c), latral bending(d). (The amow linewas
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