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Comparison of Biomechanics in Two Methods of Lumbar Fusion
Using Pedicle Screw Fixation
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Abstract: Objective To compare biomechanics in posterolateral fusion and posterior lumbar interbody fusion,
and explore the ideal reconstruction method for each lumbar instability. Methods  Ten calf spines (L3-L6) were
used. Sequential destabilization was performed at L4-L5 and folloned by posterior reconstruction using the pedicle
screw fixation (PSF) and interbody cages as follows: (1) intact spine + PSF, (2) bilateral medial facetectomy + PSF,
(3) bilateral total facetectomy + PSF, (4) partial discectomy + PSF, and (5) partial discectomy + PSF + interbody
cages. Biomechanical testing was performed under 5 Nm flexion and extension loading modes. Construct stiffness
(L4-L5) and L4 screw bending strain were analyzed. Results  All reconstructions except DPSF demonstrated
significantly higher construct stiffness than the intact spine; DPSFC revealed the highest stiffness among the all
reconstructions. DPSF resulted in significantly higher strain compared to the other groups; The DPSFC presented
statistically less strain than the other reconstructions. Conclusions  For spinal instability with preserved anterior
load sharing, PLF using PSF is biomechanically adequate. However, PSF alone demonstrated insufficient stability
and high implant strain following partial discectomy. In such cases, additional interbody cages significantly increase
construct stiffness and decrease hardware strain.
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Fig.1 Schematic illustration of experimental setup
The L3 and L6 vertebrae were cast in polyester resin molds.
The TSRH pedicle screw system and two carbon cages were used for
spinal reconstruction. A pair of uniaxial strain gauges was mounted
on L4 screws. Segmental motion of L4-L5 was recorded using an
extensometer
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INTACT = intact spine; IPSF = intact spine + PSF; MFPSF = ,
bilateral medial facetectomy + PSF;  TFPSF = bilateral total PLIF
facetectomy + PSF; DPSF = partial discectomy + PSF; DPSFC = PLE
partial discectomy + PSF + interbody cages. *P < 0.05 vs. INTACT; '
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repeated-measures ANOVA and Fisher' s PLSD post hoc test (In ) PLF
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