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Abstract: Objective To verify the biomechanical stability of oblique lateral interbody fusion ( OLIF) combined
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with different fixation methods for treating degenerative lumbar scoliosis (DLS) by three-dimensional (3D) finite
element analysis. Methods The L1-S1 3D finite element DLS model ( Model 1) was established, and then the
OLIF (L2-5) at 3 contiguous levels of fusion and its combination with different internal fixation methods were
simulated, namely, stand-alone OLIF model ( Model 2), vertebral screw fixation model (Model 3), unilateral
pedicle screw fixation model (Model 4) and bilateral pedicle screw fixation model ( Model 5) were established,
respectively. Under upright, flexion, extension, lateral bending and axial rotation states, range of motion (ROM)
of fusion segments, as well as cage stress, internal fixation stress, and stress distribution were recorded and
analyzed. Results Under six motion states, the overall ROM of fusion segments in Models 2-5 was smaller than
that of Model 1. Compared with Model 1, the overall ROM reduction of Model 3 and Model 4 was larger than that
of Model 2 and smaller than that of Model 5. Under flexion and extension, the overall ROM reduction of Model 4
and Model 5 was basically equal. Under left and right lateral bending, the overall ROM reduction of Model 3 and
Model 5 was basically equal. Under all motion states, the peak stress of Model 3 and Model 4 fusion cage was
larger than that of Model 5 and smaller than that of Model 2. The peak stresses of L2-3, L3-4 and L4-5 fusion
cages in Model 3 increased by 5.52% , 10.96% and 7.99% respectively compared with Model 5 under left lateral
bending, and the peak stresses of L2-3, L3-4 and L4-5 fusion cages in Model 4 increased by 8. 70% , 7. 00% and
6.99% respectively under flexion. Under all motion states, the peak stress of screw rod in Model 5 was smaller
than that of Model 3 and Model 4, and the peak stresses of screw rod in Models 3-5 were the smallest in upright
state. Conclusions The OLIF with unilateral pedicle screw fixation or vertebral screw fixation can provide
favorable biomechanical stability of the fusion segment. The results provide some references for clinical
application of OLIF technology in the treatment of DLS.

Key words: oblique lumbar interbody fusion ( OLIF); degenerative lumbar scoliosis ( DLS); finite element

analysis
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Fig. 1 Intact DIS model and OLIF models with different internal fixation (a) Intact DLS model, (b) Stand-alone OLIF model
(¢) Vertebral screw fixation model, (d) UPSF model, (e) BPSF model
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Fig.2 ROM of L2-5 for each model under different motions
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