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Application of virtual simulation combined with 3D printing technology in spinal fracture surgery. WU
Han-qiang, ZHENG Shi-qiang, WU Jia—zhi. Department of Orthopedics and Traumatology, Guangning Hospital of
Traditional Chinese Medicine, Zhaoqing 526600, Guangdong, CHINA

[Abstract] Objective To explore the application effect of virtual simulation combined with 3D printing tech-
nology in spinal fracture surgery. Methods Eighty patients with spinal fracture admitted in Guangning Hospital of Tra-
ditional Chinese Medicine from January 2018 to December 2020 were selected. According to the random number table
method, they were divided into an observation group and a control group, each with 40 patients. Based on pedicle screw
fixation, patients in the control group used conventional method for nail placement, and patients in the observation group
used virtual simulation combined with 3D printing technology for nail placement. The perioperative situation, the chang-
es of Japanese Orthopaedic Association (JOA) score before operation, at 1 month, 3 months, and 6 months after opera-
tion, the changes of height ratio of anterior and posterior edge of injured cone, sagittal posterior convex Cobb angle be-
fore operation and at 6 months after operation, and the incidence of postoperative complications were compared between
the two groups. Results The operative time, intraoperative blood loss, and intraoperative fluoroscopy times in the ob-
servation group were (93.1148.52) min, (98.16+7.51) mL, and (12.01£2.37) times, respectively, which were significantly
shorter/lower than (120.63+15.71) min, (134.25+13.26) mL, (14.98+2.04) times in the control group; the accuracy of
nail placement was 90.00%, which was significantly higher than 70.00% in the control group; the differences were sta-
tistically significant (P<0.05). After surgery, the JOA score in two groups were increased significantly, and at 1 month,
3 months and 6 months after operation, the JOA scores in the observation group were (19.56+2.88) points, (23.11+
2.32) points, and (25.81+2.47) points, which were significantly higher than (17.15+2.17) points, (20.08+2.15) points,
and (22.36+2.04) points in the control group (P<0.05). At 6 months after operation, the height ratio of anterior and poste-
rior edge of injured cone in two groups were higher than that before surgery, and the Cobb Angle of sagittal kyphosis
were lower than that before surgery; the height ratio of anterior and posterior edge of injured cone in the observation
group was (89.55+6.11)%, which was significantly higher than (80.32+7.86)% in the control group; the Cobb Angle of
sagittal kyphosis was (9.16+1.33)°, which was significantly lower than (11.85+1.52)° in the control group; the differenc-

es were statistically significant (P<0.05). The total incidence of postoperative complications in the observation group
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was 2.50%, which was significantly lower than 15.00% in the control group (P<0.05). Conclusion The application ef-
fect of virtual simulation combined with 3D printing technology in spinal fracture surgery is better than that of conven-
tional method for screw placement, which can not only improve the surgical effect, promote the postoperative functional

recovery of patients, but also reduce the incidence of complications, which is worthy of clinical promotion.
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