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[ Abstract | Objective To evaluate the correction rate, accuracy of pedicle screw fixation and overall
clinical efficacy of intravertebral osteotomy and internal fixation surgery with the assistance of 3D printing guide
plates in treatment of severe kyphosis. Methods A single-center nonrandomized clinical pilot study was

conducted on 19 patients (8 males and 11 females) with severe kyphosis undergoing intravertebral osteotomy
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between December 2018 and June 2023. Seven of them ( CAD group) had preoperative planning with
computer-aided design (CAD) and intraoperative guidance of individualized 3D printing guide plates. And
another 12 patients ( control group) were corrected with conventional pedicle screw placement. Postoperative
evaluation included assessment of posterior Cobb angle, spinal angular correction rate, accuracy of pedicle
screw placement and Oswestry Dysfunction Index (ODI) questionnaire. Results The 19 patients were at a
mean age of 48. 0 years, and followed up for 26. 4 (9 ~ 54) months. All of them achieved relatively
satisfactory corrective results, with those of the CAD group having a correction rate of 96. 83% and those of the
control group of 86. 61%. There were no statistical differences in average intraoperative blood loss (857 wvs
1 045 mL) and average operative time (344 vs 402 min) , but significant difference was observed in average
length of hospital stay (11 vs 18 d, P<0.05) between the 2 groups. A total of 278 nails were placed in this
study, including 70 guide-assisted pedicle screws, 97. 1% of which were grade A or B. In the control group,
208 pedicle screws were placed, 93. 8% of which were grade A or B. Postoperative CT/X-ray scanning
displayed that both groups achieved certain correction for kyphosis. No obvious difference was found in the
average spinal angular correction (43.37° vs 36. 10°) , and significantly higher correction rate was seen in the
CAD group than the control group (96.83% vs 86.61%, P<0.01). The ODI value was notably lower in the
CAD group than the control group (P<0.05). Conclusion CAD-assisted preoperative planning, surgical

simulation and individualized 3D printing guide plates can promote surgical correction and accuracy of pedicle
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screw placement and improves the quality of life of patients with severe kyphotic deformity.
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