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[Abstract] Objective:To investigate trabecular and cortical bone structure and biomechanics around pedicle
screw in lumbar vertebrae of sheep with different levels of bone mineral density (BMD).Method:The biome-
chanical model of lumbar vertebrae with different levels of BMD was established by the method of decalcifi-
cation with infusion pump and divided into four groups,which included group A (normal bone mass),group B
(osteopenia ) ,group C (osteoporosis) and group D (severe osteoporosis).Axial pull-out strength test was per-
formed on each group.The trabecular bone and cortical bone around the pedicle screw were harvested for mi-
croCT scanning to observe their microstructure parameters (Th.th,Th.N,Th.sp,BV/TV,Cor.th),and to analyze
the relationship between them and the maximum axial pull-out force of pedicel screw (Fmax).Result:Biome-
chanical models with different levels of BMD,including osteopenia (BMD decreased 18% ) ,osteoporosis (BMD
decreased 28%) and severe osteoporosis(BMD decreased 35%) were established successfully.Biomechanics re-
sults showed the maximum force(Fmax) in group B,C and D was significantly lower than that in group A(P<
0.05) and Fmax in group B,C and D was continuously decreasing with the decrease of BMD (P<0.05).Mi-
croCT showed with decline in bone mineral density,parameters including Tb.th,Th.N,BV/BF and Cor.th in
group B,C and D were significantly lower,while Th.sp was higher(P<0.05 for both) compared with group A.
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Correlation analysis showed that there existed a linear correlation among microstructure parameters (Th.th,Th.
N,Th.sp,BV/TV,Cor.th) ,BMD,decalcification time and Fmax.Multiple linear regression equation was as
follower:y=1185.658xBMD+153.535xTh.N-247.037xTh.sp, ,which could be used to evaluate Fmax.Conclusion:
The maximum pull-out force of pedicle screw is not only closely related to the BMD in lumbar vertebrae,but
also closely related to microstructure parameters (Tb.th,Th.N,Th.sp,BV/BF,Cor.th) in trabecular bone and
cortical bone around pedicle screw.
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sis ; Sheep
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