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[Abstract] Objective To compare the effect of laminar process screw placement under the guidance
of 3D navigation and free-hand laminar process screw placement. Methods From January to October 2020, 30
patients with single segment lumbar fusion were treated in Department of Orthopedics of our hospital. They were
divided into two groups according to the parity order of the participants in the study. A total of 15 patients in the
3D navigation group received the placement of the lamina articular screw under the guidance of 3D navigation,
and 15 patients in the free -hand group received the placement of the lamina articular screw by hand. The
intraoperative fluoroscopy times, operation time, intraoperative blood loss, drainage volume and the accuracy of
nail placement were recorded. The rythrocyte sedimentation rate (ESR) and C - reactive protein (CRP) were
measured at 1, 3, and 7 days after surgery. At the same time, the improvement of the Japanese Orthopaedic
Association (JOA) score was compared between the two groups. Results The operations of the two groups were
successfully completed without blood transfusion and complications. The intraoperative fluoroscopy times,
operation time, intraoperative blood loss and drainage volume in the 3D navigation group were 2.43 +0.25,
(110.86+10.75) min, (150.45+23.46) mL, (83.87+10.63) mL, and those in the free-hand nail group were 6.52+
1.21, (152.37+£13.45) min, (213.68+34.68) mL, (156.84+15.67) mL, respectively. All surgical indexes in 3D
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navigation group were better than those in free-hand nail group (P <0.05). In the 3D navigation group, the screw
position was better than the free-hand nailing group (P <0.05). In the 3D navigation group, the ESR and CRP
levels at 1, 3, and 7 days postoperatively were lower than the free - hand nail group (P <0.05). In the 3D
navigation group, the JOA improvement rate at the last follow-up was 75.00%, which was slightly higher than
72.41% in the free-hand nail group (P > 0.05). During the follow-up period, there was no dislocation during the
intervertebral fusion, and no screw breakage, loosening or dislocation occurred in the two groups. Conclusion
The 3D navigation-guided laminar process screw placement and freehand laminar process screw placement can
effectively improve the JOA score of patients with single-segment lumbar fusion surgery, but the 3D navigation-
guided lamina articular process screw placement can improve the patient’s surgical indicators, increase the
accuracy of the placement, and reduce the degree of postoperative ESR and CRP more significantly than the

freehand laminar process screw placement. The 3D navigation-guided lamina articular process screw placement

can be used as the first choice for lumbar facet screw placement.
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