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[ Abstract] Objective To investigate the biomechanical properties of 3 different L,/S, internal fixations, including
bilateral oblique screw fixation, bilateral oblique screw combined axial screw fixation and pedicle screw fixation. Methods
Nine fresh cadaver lumbar spine specimens with no history of spinal diseases were obtained. Bone mineral density was tested to
exclude osteoporosis, and roentgenograph was examined to exclude abnormal anatomy. The muscle tissue was dissected, and
the integrity of intervertebral discs, ligaments and bony structure were preserved. The specimens were randomly divided into 3
groups ; bilateral oblique screw fixation group ( Group A), bilateral oblique screw combined axial screw fixation group ( Group
B) and pedicle screw fixation group (Group C). Both L; and S, ends of the specimens were embedded with denture acrylic.
Then, flexion and extension, left and right lateral bending and axial rotation tests were performed by biomechanical testing
machine. The displacements and rotative angles were recorded, and the data were input into the SPSS 19. 0 software for
statistical analysis. Results In the flexion and extension test, the displacements among 3 groups showed statistically
significant difference (P <0.05). In comparison with each other, there was statistically significant difference between Group
A and Group B (P <0.05), Group A and Group C (P <0.05). However, there was no statistically significant difference
between Group B and Group C (P >0.05). In the displacements of left and right lateral bending test, no statistically
significant difference was observed among the 3 groups (P >0.05). In rotative angles of the left and right rotation, no
statistically significant difference was observed among the 3 groups (P > 0. 05). Conclusion The study suggests that
bilateral oblique screw combined axial screw fixation has the similar biomechanical properties to pedicle screw fixation.
Bilateral oblique screw fixation has comparable biomechanical properties in lateral bending and axial rotation, but not in flexion
and extension. The axial screw fixation can provide better anti-flextion and extension biomechanical properties to the bilateral
oblique screw fixation in Ls/S, level.
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Table.1 ROM of 3 groups under maximum loading

n=3,x%s
2151 Tl Jti/mm JE A/ mm ZE i/ mm At/ mm ZENER/ (°) AR/ (°)
Group Flexion/mm Extension/mm Left bending/mm Right bending/mm Left rotation/ ( °) Right rotation/ ( °)
A 1.63 £0.37 1.96 £0.39 1.27 £0.30 1.14 £0.26 3.11 +£0.68 3.22+0.73
B 0.74 £0.19 0.96 £0.22 0.84 +£0.17 0.88 £0.18 2.85+0.52 2.68 +0.34
C 0.69 £0.22 0.83 +£0.18 0.97 £0.23 0.83+0.19 2.73 £0.37 2.96 +0.43
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Fig.2 Relationship of ROM and loading of 3 groups under different loading
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