Appendix

To validate our approach we have perform following analysis. First we created a 3D model in Solidworks (Waltham, Massachusetts, USA) containing of two identical parallel rods (Figure 1) as well as one containing of two rods with different contours (Figure 2). Then, we rotated them (representing patient axial rotation) and extracted the same measurements as done later in the study within the benchtop model. We found no significant difference between the data and very high correlation of the results.
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Figure 1: 3D model in Solidworks used to extract exact values of the distances as later done by the benchtop model for rods with the same curviture.
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Figure 2: 3D model in Solidworks used to extract exact values of the distances as later done by the benchtop model for rods with different curviture.

