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Biomechanical Study of Spinal-pelvic Fixation System*
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ABSTRACT Objective: To investigate the biomechanical stability as well as stress distribution on screws in spinal-pelvic fixation
system with iliac screws. Method: Six adult lumbar spine and pelvic specimens were taken. According to different fixation methods, 3
groups were divided: long segment lumbar fixation group(L2-L5 group), lumbar-sacral fixation group(L2-S1 group), lumbar-sacral-iliac
fixation group(L2-S1-I group). The pure torque of 8 N -m was applied in 6 directions: flexion, extension, left lateral bending, right lateral
bending, left rotation and right rotation. The mobility of L2 and L5 levels as well as the stress of L5 pedical and S1 screws were
investigated. Results: The mobility of L2-S1 group and L2-S1-I group were significantly reduced compared with L2-L5 group(P<0.05).
The most reliable stability was showed in L2-S1-I group, especially in flextion and rotation test. The stress of L5 pedical screws in
L2-S1-I group and L2-S1 group were significantly decreased compared with L2-L5 group (P<0.05). The stress of S1 screws in L2-S1-I
group were significantly lower compared with L2-S1 group (P<0.05). Conclusion: The technique of iliac screws could attain reliable
stability of lumbosacral portion. Stress concentration on fixation screws could be avoided, especially in S1 screws, which would play an
important role in minimizing the risks of implants loosening and breaking.
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Fig. 3 Comparison of the Mobility of L5 level under different working

conditions (degree)
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