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Digital implantation of pedicle screw via lumbar paravertebral clearance
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Abstract: Objective To explore the feasibility, accuracy, objectivity and advantages of the application of
digital design and 3D printing technology in pedicle screw implantation via lumbar paravertebral clearance mus-
cle approach. Methods Fifty lumbar diseases cases were scanned by thin layer CT. The 3D lumbar recon-
struction was performed by Mimics software for confirming the best nail pin point and direction, and personal-
ized navigation module of pedicle screw implantation via lumbar paravertebral clearance muscle approach was
designed. Through 3D printing technology, we printed out lumbar vertebral body and navigation module. A
Kirschner wire was placed in the pedicle screw channel guided by navigation module. The virtually designed
pedicle screw length and the actual implanted pedicle screw length guided by actual 3D-printed module were
measured, and the coincidence degree was compared between preoperative design and postoperative results.
Results The preoperative digital design operation plan was conducted for all cases. The 3D printed lumbar
spine model assisted by 3D printed navigation module resulted in smoothly surgical operation. The surgery of
implementation was performed accurately according to the preoperative design, the Kirschner wire position was

highly consistent with preoperative design, the nail length within screw channel had no statistical difference.
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Conclusion Digital design and 3D printing technology can guide the pedicle screw implantation via lumbar pa-

ravertebral clearance muscle approach and it can help to achieve precision and minimally invasive surgery.
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