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Abstract:Objective: To explore the surgical accuracy of 3D—printed individualized guide plate—assisted percutaneous vertebroplasty (PVP) in
the treatment of osteoporotic vertebral compression fractures (OVCFs), analyze the application value of this technology in improving surgical
effect, reducing complications and improving patients” quality of life, and provide clinical basis and technical reference for the precise
minimally invasive treatment of OVCFs. Methods: A total of 120 patients with OVCFs admitted to the Department of Spinal Surgery, Drum
Tower Hospital Affiliated to Nanjing University Medical School from January 2023 to December 2024 were selected as the research objects.
They were divided into the experimental group (n=60) and the control group (n=60) by random number table method. The experimental
group was treated with 3D—printed individualized guide plate—assisted PVP, and the control group was treated with traditional C—arm
fluoroscopy—guided PVP. The basic surgical conditions (operation time, intraoperative blood loss, intraoperative fluoroscopy times,
fluoroscopy dose), surgical accuracy indicators (fit degree between guide plate and vertebral body, puncture needle placement accuracy, bone
cement distribution qualification rate, bone cement leakage rate) and postoperative complications were compared between the two groups. At
the same time, the visual analog scale (VAS) and Oswestry disability index (ODI) were used to evaluate the postoperative pain degree and
spinal function recovery of patients, and a questionnaire survey was used to evaluate patient satisfaction. Results: The operation time,

intraoperative blood loss, intraoperative fluoroscopy times and fluoroscopy dose of the experimental group were significantly lower than those
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of the control group, and the differences were statistically significant (P<0.05). The fit degree between guide plate and vertebral body

(98.33%), puncture needle placement accuracy (96.67%) and bone cement distribution qualification rate (95.00%) of the experimental group
were significantly higher than those of the control group (81.67%, 78.33% and 75.00% respectively), and the bone cement leakage rate
(5.00%) was significantly lower than that of the control group (23.33%), with statistically significant differences (P<0.05). The total incidence
of postoperative complications in the experimental group (6.67%) was significantly lower than that in the control group (25.00%), and the
difference was statistically significant (P<0.05). At 1 week, 1 month and 3 months after operation, the VAS score and ODI index of the
experimental group were significantly lower than those of the control group, and the patient satisfaction (96.67%) was significantly higher than
that of the control group (80.00%), with statistically significant differences (P<0.05). Conclusion: 3D—printed individualized guide
plate—assisted vertebroplasty in the treatment of osteoporotic vertebral compression fractures can significantly improve surgical accuracy,
shorten operation time, reduce intraoperative blood loss and radiation exposure, reduce the incidence of complications, effectively relieve
patients” pain, promote the recovery of spinal function, and improve patient satisfaction. It is a safe, effective and precise minimally invasive
treatment method, which is worthy of wide clinical promotion and application.
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