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Clinical Application of 3D Printing-assisted Posterior Screw Fixation

for Pedicle Screw Fixation in the treatment of Atlantoaxial Instability™
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(Department of Orthopaedics, the First Affiliated Hospital of Xi'an JiaoTong university, Xi'an, Shaanxi, 710061, China)

ABSTRACT Objective: To evaluate the safety and accuracy of 3D printing-assisted posterior screw fixation for pedicle screw
fixation in the treatment of atlantoaxial instability. Methods: 13 patients diagnosed with atlantoaxial instability from Jan 2013 to Jan 2015
in the First Affiliated Hospital of Xi'an Jiaotong University were analyzed. Before the surgery, 3D printing models were established by
3D printing technology. Screw insertion was simulated on the 3D printing models and personalized data was acquired for assisting actual
operations. The accuracy of pedicle screw insertion was assessed by CT scans. The anterior atlas-dens interval was measured to evaluate
the reduction of atlantoaxial dislocation. The cervical extension angle was measured to evaluate the improvement of compression on the
medulla. The JOA score was used to evaluate the improvement of spinal function. The clinical efficiency, stability of internal fixation,
complications were observed after operation. Results: All of the 13 patients were treated with 3D printing-assisted posterior pedicle screw
fixation. All the surgeries were successful without complications including neural and vascular injury. 31 transpedicular screws were
implanted into cervical pedicle and 29 out of 31 were fully located within the vertebral pedicle. The placement accurate rate was 93.5%.
Atlantoaxial reduction was recovered. After the operation, anterior atlas-dens interval, cervical extension angle and JOA score were all
significantly improved (P<0.05). Conclusions: 3D printing-assisted screw fixation has high safety and accuracy for pedicle screw fixation
in the upper cervical spine.
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Table 1 Improvement of anterior atlas-dens interval and cervical extension angle after operation

Time N Anterior atlas-dens interval(mm) Cervical extension angle(® )
Postoperation 13 234+ 0.54 156.62% 6.9
Preoperation 13 8.21+ 0.75 116.92% 7.76

=2 RETREAREH ODI 4K JOA 4tk
Table 2 Comparison of the ODI and JOA score before and after operation
ODI score JOA score
Group n ) At 6 months after At 12 months . At 6 months after At 12 months
Pre-operation Pre-operation
surgery after surgery surgery after surgery
Experience group 13 38.29+ 3.35 20.9+ 2.23 17.5% 2.06 9.07+ 0.63 11.89+ 0.81 14.05+ 0.85

B 1 A RETFHERRARAL CT 133 ; B. RATHESIRK 64 EIRHE CT ME AR ; C. RRITE 3D FTENEE FMEHN SR E, R EHSIRETE
ZFKE;D-F. RIF=4% CT B MEV AT R B RESRIBETRLER T
Fig.1 A. Preoperative sagittal CT scan of cervical spine; B. Preoperative CTA 3D reconstruction; C. The entry point and angle were determined on the 3D

printing model before operation, and the diameter and length of pedicle screw were confirmed; D-F. Postoperative three-dimensional CT coronal,

transverse and sagittal positions indicate good pedicle screw position.
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