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Clinical application of pedicle screw fixation with autogenous morselized bone graft impaction in

senile lumbar degeneration: A study of immediate biomechanical stability
Zhong Zhi-hong, Li Jian, Zhang Ping, Yang Bo, Zhao Hong-pu

Abstract

BACKGROUND: Autogenous bone graft combined with cage has been widely used in lumbar interbody fusion by the use of
vertebral pedicle screw fixation. But there is still lack of reports about autogenous morselized bone graft impaction with vertebral
pedicle screw fixation concerning the clinical application and biomechanical research.

OBJECTIVE: To evaluate and compare the biomechanical stability properties of autogenous morselized bone graft impaction
with vertebral pedicle screw fixation, cage with vertebral pedicle screw fixation, so as to provide theoretical basis and experiment
guidance in clinical use of autogenous morselized bone graft impaction with vertebral pedicle screw fixation in PLIF.

METHODS: Resin embedding method and graded facetectomy and discectomy were made to prepare spinal instability models.
Experimental group used autogenous morselized bone graft impaction with vertebral pedicle screw fixation; control group used
cage with vertebral pedicle screw fixation. The three-dimensional motion of specimens was tested in intacted state, instability
state and fusion state, which the flexion, extension, bilateral bending and axial rotation loading were applied to the specimens and
the range of motion (ROM) were determined by the three-dimensional laser scanner.

RESULTS AND CONCLUSION: There was no significant difference in all stability indexes (ROM) between two groups in intact
state (P > 0.05). Compared with the intact state, there was significant difference in all stability indexes in instable state between
the two groups. After posterior lumbar interbody fusion, there was no significant difference in all stability indexes between two
groups (P > 0.05). Both the autogenous morselized bone graft impaction with vertebral pedicle screw fixation and cage with
vertebral pedicle screw fixation can improve the immediate biomechanical stability of the spine, and there is no statistical
difference in spinal stability capacity between two groups.
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Figure 1 Cmparison of lumbar range of motion (ROM) in fusion
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Table 1 Cmparison of lumbar range of motion (ROM) in both
intact and fusion state (xts, n= 6, °)

Group Intact Fusion P

Experimental

Flexion 3.67+0.90 1.52+0.51 0.003
Extension 3.89+1.22 1.31+£0.41 0.007
Flexion/extension 7.56+2.12 2.83+0.82 0.004
Axial rotation 4.35+1.18 3.01+0.39 0.042
Lateral bending 13.04+1.73 3.05+0.67 <0.001
Control
Flexion 3.71+0.94 1.37+0.44 0.004
Extension 3.84+0.46 1.29+0.40 < 0.001
Flexion/extension 7.55+1.33 2.66+0.83 0.001
Axial rotation 4.40+1.06 2.79+0.40 0.017
Lateral bending 12.85+1.67 2.68+0.53 < 0.001
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