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[ Abstract] Objective To explore the feasibility and accuracy of a modified customized metal navigational template made by
selective laser melting technology for cervical pedicle screw placement. Methods Eight fresh nomal adult cervical specimens( Ci )
were randomly divided into 2 groups, the metal navigational template group ( metal group ) and the resin navigational template group
(resin group ). All the specimens underwent CT examination, and the CT data stored in dicom format were imported into a computer
workstation to design and fabricate the navigational templates. The specimens in metal group were operated under the guidance of
modified metal navigational templates, and the specimens in resin group were operated by using conventional resin navigational
templates. The accuracy and security of the screw positioning was evaluated by postoperative CT. Results A total of 96 screws were
inserted with an equal distribution of 48 screws in each group. Forty-two ( 87.5% ) of the screws in metal group vs. 34(70.8% ) in
resin group were fully contained within the pedicle, and there was a significant difference between the 2 groups ( P<0.05 ).
Forty-severn (97.9% ) of the screws in metal group vs. 45(93.8% ) in resin group were within the “safe zone”, and there was no
significant difference between the 2 groups( P>0.05 ). Conclusion  Cervical pedicle screw insertion guided by a modified customized
metal navigational template is a highly accurate and safe method, thus could be an alternative to the conventional technique.
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a: 3D digital model of cervical vertebrae b: Establishment of optimum screw path  ¢: Diagram of temporary fixing device on metal template d: Physical

model of 2 types of template
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Fig. 1 Diagram of key steps to design and fabricate template
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Tab.1 Comparison of geometric parameters between 2 types of templates

FRICAREERE / 2O ) /mm A S 145 /mm
21 51 mm Left guiding tube/mm Right guiding tube/mm 42
Group Thickness of MR BEJE K HNiE BEJEL K Accessory
base plate/mm  Inner diameter Wall thickness Length  Inner diameter Wall thickness ~ Length
=R I A 1 2 £ TFL 24>
I 1.00 2.80 1.00 10.00 2.80 1.00 10.00 U Jmi . .27
Metal 2 temporary fixation screw holes
Rl A 1A~
*THD 2.50 2.80 2.50 10.00 2.80 2.50 10.00 T L
Resin 1 handle
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a: Screw trajectory acquirement assisted by metal template b: Screw trajectory acquirement assisted by resin template ¢: Pedicle screw placement
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Fig. 2 Pedicle screw placement assisted by templates
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a: Pedicle screws on both sides are Grade I b: Pedicle screw that arrow indicates is Grade Il ¢: Pedicle screw that arrow indicates is Grade Il
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Fig. 3 Accuracy evaluation of pedicle screws placement
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