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[Abstract] Objective To analyze the main influencing factors on implantation of cortical bone
trajectory and pedicle screw in one lumbar pedicle based on 3D computed tomography. Methods Mimics 10.0
software was applied in this study, and each lumbar pedicle diameter (transverse and longitudinal diameter) was
measured. The parameters were divided into three levels according to the different transverse and longitudinal
diameters, transverse diameter: < 8.0 mm, [8.0 mm, 12.0 mm), =12.0 mm; longitudinal diameter: < 10.0 mm,
[10.0 mm, 14.0 mm), =14.0 mm. Three age levels were set up: <40 years old, [ 40 years old, 60 years old), =
60 years old. Three plans were developed to simulate screw implantation: for plan A, pedicle screws were first
inserted and fixed, followed by cortical bone trajectory screws; for plan B, cortical bone trajectory screws were
first inserted and fixed, followed by pedicle screws; for plan C, pedicle screw and cortical bone trajectory screw
were inserted simultaneously at the meantime to keep the pedicle screw lower and cortical bone trajectory screw
upper. Each pedicle was subjected to screw implantation of three plans. The success amount and rate in each

lumbar pedicle under three different screw implantation plans of 49 patients (49 X 5 X 2 X 3 simulating
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implantations) were calculated. They were divided into two groups according to the success of screw
implantation, and the effects of transverse and longitudinal diameter, different screw implantation plans were
compared. Binary Logistics regression was used to screen the independent influencing factors of screw
implantation success rate. Results In the 1 470 simulating implantations, the number and rate of successful
implantations in 23 females was 159 and 23.04% (159/690), and was 407 and 52.18% (407/780) in 26 males
respectively, and those were 247 and 48.43% (247/510) in the patients <40 years old, 189 and 33.16% (189/
570) in the patients with the age of [40, 60) years old, 130 and 33.33% (130/390) in the patients =60 years old
respectively. Univariate analysis showed that there were statistically significant differences in transverse
diameter, longitudinal diameter and screw implantation plans between the two groups (P <0.05). Binary
Logistics regression showed that transverse diameter, longitudinal diameter, and screw implantation plans were
independent risk factors for the success rate (P <0.05). Conclusion This study suggests implantation of
cortical bone trajectory and pedicle screw in one lumbar pedicle is feasible for dual trajectory screws. The
pedicle transverse and longitudinal diameter, screw implantation plan can affect the success rate of screw

implantation. Dual trajectory screw technology may provide more possibilities for posterior spinal internal

fixation and may even extend the existing lumbar fusion.
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