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[Abstract] Objective To investigate the risk factors for progressive kyphosis (PK) after percutaneous
kyphoplasty (PKP) in patients with osteoporotic vertebral compression fractures (OVCFs) and to develop an
individualized prediction model. Methods A retrospective analysis was conducted on 197 patients with single-
segment OVCFs who underwent PKP between January 2020 and January 2024. The patients were divided into
the PK group (69 cases) and the non-PK group (128 cases) according to whether the kyphotic angle (KA) at the
final follow - up had increased by =10° compared with the postoperative value. Clinical, surgical, and
radiological data from the two groups were collected and compared. Univariate and multivariate Logistic
regression analyses were performed to identify independent risk factors for PK, and a Nomogram prediction
model was constructed. The discrimination, calibration, and clinical utility of the model were evaluated using
receiver operating characteristic (ROC) curve analysis, calibration curve analysis, and decision curve analysis.
Results  Among the 197 patients, the incidence of postoperative PK was 35.03% (69/197). Multivariate
Logistic regression analysis demonstrated that the following were independent risk factors for PK: MRI STIR
sequence black line sign (OR=58.075, 95% CI: 4.019-89.631, P=0.003), higher vertebral height loss (VHL)
recovery rate (OR=1.443, 95% CI: 1.167-1.785, P<0.001), larger preoperative KA (OR=1.418, 95% CI: 1.104-
1.822, P=0.006), and larger postoperative KA (OR=1.452, 95% CI: 1.159-1.819, P=0.001). The Nomogram

prediction model based on these factors exhibited excellent predictive performance, with an area under the ROC
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curve (AUC) of 0.99 (95% CI: 0.98-1.00), as well as good calibration and clinical utility. Conclusion The

occurrence of PK after PKP in OVCF patients is closely associated with the black line sign, excessive vertebral

height restoration, and larger preoperative and postoperative residual KA. The established Nomogram model can

effectively predict the risk of PK, facilitating early identification of high-risk patients and implementation of

individualized intervention strategies.
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