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Real-tmemeasure of diplacenent and ntra-stress of lumbar unit dur ng smulating rotation man ipulation WANG
Guo-lin", L1 Yi-kai, ZHANG M ei-chao, XU Hai-taa ~ The Pingle O rthopaedics Hospital of Shenzhen, Shenzhen 518000, Guang-
dong, China
ABSTRACT Obijective: To study the digplacement and intra-stress distribution of degenerate lumbar disc during rotation
manipulation by using 3D finite elanent system, o as o explore the mechanisn of action, safety and rationality of manipula-
tion M ethods CT imagesof nomal lumbarL, s were adopted, and 3D finite elanent system of lunbarL, s wasproduced by u-
singM imics oftvare systany Based on the principle of manipulation, the lumbar rotation manipulation was decomposed, and
many kinds of mechanical paraneterswere calculated and analyzed using the 3D finite elenent systean. The changes of intra-
stress distribution and the diglacement of the lunbar disc during smulating manipulation were observed Results During the
rotation manipulation, the end max-stress distributed in the isttmus, the pedicle of vertebral, and the superior articula facet The
end max-stressof lumbar disc distributed in the anterior-lateral side, and the stressof the right-posterior-lateral sidewas bigger
than that of the opposite side The max-diglacamen wason the top of the superior articular facet The diglacement of the left
articular facet was larger than that of the right articular facet, the same  the cervical foraninal area The right-posterior-lateral
disc protruded towvard back-inner Conclusion: It ismore rational for rotation manipulation toward the healthy side
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Tab 1 M ater &l properties n the finite elenent 0.25 ¢
model of degeneratelL ,s segnents 2
(M Pa) (%) '
Position Young smodulus(M Pa) Poison's ratio (%) : ’
Cortical bone 12 000 0.30 ( ),
Cancellous bone 100 0.20
Endplate 25 0.25
Annulus 52 0.45 ’
Nucleus 0.2 0.50
Posterior structure 3 500 0.30
Facet articular 3 500 0.25 ’
L igament 1.2 0.30
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Fig.l Stress distribution of anterior view
Fig.2 Stress distribution of right view
Fig3 Stress distribution of left view

Fig4 Distribution of displacement
Fig5 Comparative color: tress or disp

lacement ascend from left to right
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