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Abstract
Pedicle screw placement using cortical bone trajectory has become a popular
method of fixation especially in minimal invasive spine surgery over the last few
years. Complications of this technique have been rarely reported in the literature.
A clear understanding of fractures and screw loosening is crucial before embarking
on this new surgical technique. Fatigue failure in osteoporotic bone using this
technique is alarming and warrants further study to understand its indication.
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Introduction
Cortical bone trajectory (CBT) technique for pedicle screw
placement in the lumbar spine has described first by Santoni in
2009 [1]. The advantages of using CBT technique involve increased
screw purchase within cortical bone and reduced surgical
dissection when compared to the traditional pedicle screw
(Figure 1) [2-4]. These factors make CBT technique an attractive
alternative to standard pedicle screw fixation. This technique is
particularly attractive in patients who have compromised bone
quality. Several biomechanical studies [1, 5-10] were able to
demonstrate comparable pull out and toggle strength between
CBT and traditional pedicle screw technique. In contrary to
these favourable biomechanical results, there is limited data on
complications of CBT. In one study Glennie et al. [11] reported
screw loosening in 5 of 8 patients. Following are some of the
complication we have encountered over the last four years when
placing pedicle screws using the CBT.
Pars/pedicle Fractures: In our clinical series, we experienced pars/
pedicle fracture with CBT during both intraoperative as well as postoperative period. The fracture started at the entry point, which was
medial to the lateral pars; continued through the superior facet then
exited out to the lateral aspect of pedicle. We were able to duplicate
this identical fracture during our cadaveric study. (Figure 2)
Screw Loosening: Four out of the initial 26 patients demonstrated
radiographic lucency surrounding pedicle screws within 3 month
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after their initial surgery. This was clearly demonstrated on
their CT myelograms, which raised concerns of pseudo arthritis
(Figure 3). In addition to our clinical experience, biomechanical
studies were performed in our lab to compare fatigue strength of
CBT to traditional pedicle screw using osteoporotic cadavers. Side
by side comparisons were performed on 12 cadaveric vertebrae.
Pedicle screws placed using traditional trajectory outperformed
screws placed using cortical bone trajectory based on fatigue
testing in osteoporotic vertebrae. CBT screws reached relative
motion of 15.2 degree (SD: 5.5), while traditional pedicle screw’s
relative motion was 6.9 degree (SD: 4.8) after 100 cycle with 4
Nm load. Pedicle screw placement using cortical bone trajectory
has become a popular method of fixation especially in minimal
invasive spine surgery over the last few years. Complications of
this technique have been rarely reported in the literature. A clear
understanding of fractures and screw loosening is crucial before
embarking on this new surgical technique. Fatigue failure in
osteoporotic bone using this technique is alarming and warrants
further study to understand its indication.
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Figure 1 Traditional pedicle screw (A) vs.
Cortical Bone Trajectory Screw (B).
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Figure 3 Lucency around cortical bone
trajectory pedicle screws indicating
screw loosening..

Figure 2 Figure A showing pars/pedicle fracture on immediate post-op CT scan.
Fracture had occurred intra-operatively while using CBT. Screw placed
with CBC was removed and replaced
with pedicle screw using traditional
trajectory. Figure B showing fracture
on human cadaveric vertebra. The
fracture started at the screw insertion point on the lateral border of
the pars, extended in a semi-sagittal
oblique plane through the medial aspect of the superior facet, continued
through the pedicle, then exited out
the lateral aspect of the pedicle.
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