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The zone of the thoracolumbar junction is the most susceptible to traumatic injuries due to anatomical and physiological features. 
Accordingly, the stabilization of this spine requires high reliability. Extensive clinical experience of transpedicular stabilization 
usage has revealed a number of factors hypothetically or actually determining the reliability of fixation. 

Objective: to study the stress-strain state of the model of the thoracolumbar spine after resection of the Th12‒L1 vertebrae with 
different types of transpedicular fixation under asymmetric loads (lateroflexion).

Materials and methods: We used a mathematical finite element model to study the result of decompression-stabilizing surgery 
of the thoracolumbar junction. Lateroflexion was modeled by applying a load of 350 N acting from right to left on the body and 
facet processes of the Th9 vertebra. We studied the depth of screw insertion and the use of crosslinks.

Results: When evaluating the model without crosslinks and using monocortical pedicle screws, it was found that the maximum 
loading values in the Th10, Th11, L2, and L3 vertebral bodies were 3.4, 2.0, 3.5, and 8.6 MPa, respectively; and in the screws 
in these vertebrae - 48.4, 48.3, 23.3 and 43.5 MPa. When using bicortical screws without crosslinks - respectively 3.1, 2.5, 3.8, 
9.6 MPa and 49.9, 51.9, 25.8, 44.8 MPa for bodies and screws; when using a combination of short screws and crosslinks - 3.2, 
2.0, 2.6, 7.5 MPa and 47.6, 47.5, 22.6, 41.2 MPa; when using crosslinks and bicortical screws - 3.0, 2.2, 2.7, 8.8 MPa and 48.3, 
49.6, 24.3, 42.5 MPa.

Conclusions: In lateroflexion monocortical pedicle screws cause lower critical loading rates compared to long screws at all 
control points of the model. Crosslinks in combination with both short and long screws help to reduce stress levels. 

Figure 1: The scheme of the load and the arrangement of control points.
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