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Abstract: [Objective| To evaluate the biomechanical properties of a novel lumbar reverse anterolateral pedicle screw fixation by the fi-
nite element analysis. [Methods] A finite element model of normal human lower lumbar spine (L:~S;) was established with its effectiveness
verified. Subsequently, five internal fixation models were established after Lys discectomy and cage placement, including (1) lateral verte-
bral screw fixation (LVS) ; (2) unilateral pedicle screw (UPS) ; (3) bilateral pedicle screw (BPS) ; (4) anterolateral pedicle screw—rod (ALP-
SR) and (5) anterolateral pedicle screw—plate (ALPSP) . As axial preload of 400 N with a torsional torque of 7.5 N + m were applied to the
upper surface of the L vertebral body in conditions of lumbar flexion, extension, left bending, right bending, left rotation and right rotation,
the range of motion (ROM) , Von Mises stresses on the upper endplate and cage were measured. [Results] The finite element model of the
lower lumbar spine (L;~S;) was established and verified successfully. Compared with the intact model, the ALPSP model got the best restric-
tion of forward flexion and lateral bending, while the BPS model got the best restriction of backward extension and lateral rotation, followed
by the ALPSP model. The pressure peak Von Mises stress on the upper endplate in the ALPSP model was the lowest under forward flexion
and left and right bending, whereas which was the lowest in BPS under backward extension and lateral rotation, followed by the ALPSP mod-
el. The stress on the cage also presented a corresponding trend, with the ALPSP model corresponding to the BPS model. [ Conclusion| The
novel lumbar reverse anterolateral pedicle screw fixation, ALPSP, provides good biomechanical stability and has similar biomechanical
properties to BPS, which is significantly superior to LVS and UPS.
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