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[Abstract] Objective To investigate the risk factors for postoperative re - collapse of the injured
vertebra in elderly patients with osteoporotic vertebral compression fractures (OVCF) treated with percutaneous
vertebroplasty (PVP), and to construct and evaluate a Nomogram prediction model based on these factors.
Methods A total of 204 elderly patients with OVCF who underwent PVP in our hospital from January 2022 to
June 2023 were enrolled. Postoperative follow-up X-rays were performed, and re-collapse of the injured vertebra
was determined based on fracture collapse morphology and radiographic measurements. General and clinical
data, including age, sex, preoperative bone mineral density (BMD), anti-osteoporosis medication use, fracture
location, immediate postoperative scoliosis angle, and height recovery of the injured vertebra, were collected.
Differences in these parameters between patients with and without re-collapse were compared. Variables with

statistically significant differences in univariate analysis were included in multivariate Logistic regression
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analysis to evaluate the independent risk factors for postoperative re-collapse of the injured vertebra, followed
by the construction and validation of a Nomogram prediction model. Results Cases of 178 patients were
finally included. Among them, 48 patients developed postoperative re - collapse of the injured vertebra,
representing an incidence rate of 26.97%. Compared with patients without re-collapse, those with re-collapse
had significantly lower preoperative BMD T - scores, serum calcium, and 25 - hydroxyvitamin D [25(0OH)D ]
levels, as well as a significantly higher height recovery rate of the injured vertebra (P<0.05). Additionally, the
proportions of patients with a history of diabetes, preoperative intravertebral cleft (IVC) sign, bone cement
leakage, clumped bone cement distribution, and a lack of long-term postoperative anti-osteoporosis therapy were
significantly higher in the re - collapse group (P<0.05). Multivariate Logistic regression analysis showed that
lower preoperative BMD T - score, preoperative IVC sign, lower 25(0H)D level, clumped bone cement
distribution, higher postoperative height recovery rate of the injured vertebra, and lack of long - term
postoperative anti-osteoporosis therapy were independent risk factors for postoperative re-collapse of the injured
vertebra in elderly patients with OVCF (P<0.05). A Nomogram based on these risk factors was established. The
goodness -of -fit test indicated that the model had good accuracy (x’=9.685, P=0.253), and the decision curve
analysis demonstrated a positive net benefit, indicating high clinical utility. Receiver operating characteristic
(ROC) curve analysis showed that the area under the curve (AUC) of the Nomogram model for predicting
postoperative re-collapse of the injured vertebra was 0.915 (95% CI: 0.867-0.963), with a sensitivity of 95.83%
and a specificity of 77.69%. Conclusion Postoperative re-collapse of the injured vertebra in elderly patients
with OVCF after PVP is influenced by multiple factors. The Nomogram model established based on these risk
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factors holds significant value for clinical application.
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