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[Abstract] Objective To investigate the influence and threshold effect of preoperative intraocular pressure (IOP) on
secondary glaucoma (SG) after pars plana vitrectomy (PPV). Methods A retrospective analysis was conducted on 88 patients with
retinal detachment who developed SG after PPV (SG group) treatment at Hebei Eye Hospital from January 2020 to January 2024.
Meanwhile, 88 patients with retinal detachment who underwent PPV at the same hospital during the same period but did not develop
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SG postoperatively were selected as non-SG group in a 1:1 ratio. Univariate analysis was used to compare the differences in clinical
data between the two groups. A stratified regression model was applied to analyze the correlation between postoperative
characteristics and preoperative IOP. Multivariate logistic regression analysis was used to identify the factors affecting the occurrence
of SG after PPV, with multicollinearity diagnosis and sensitivity analysis performed for the parameters. Additionally, the threshold
effect of preoperative IOP on the risk of postoperative SG was analyzed. A predictive model was constructed based on the results of
multivariate logistic regression. The receiver operating characteristic (ROC) curve was employed to evaluate the efficacy and accuracy
of the predictive model, while the calibration curve and clinical decision curve were utilized to assess the consistency between the
predictive model and actual conditions as well as the clinical practicality of the model. Results Compared with non-SG group, SG
group had a higher proportion of patients with a history of diabetes, family history of glaucoma, a higher preoperative IOP, higher
proportion of postoperative closed anterior chamber angle status, longer silicone oil tamponade duration (=6 months), higher
incidence of silicone oil emulsification (P<0.0S). Postoperative anterior chamber angle status (closed) was significantly positively
correlated with preoperative IOP levels (P<0.05). Multivariate logistic regression analysis showed that history of diabetes, family history
of glaucoma, silicone oil emulsification, postoperative anterior chamber angle closure, silicone oil tamponade duration =6 months, and
preoperative IOP >21 mmHg were independent risk factors for SG after PPV (P<0.0S5). Multicollinearity diagnosis indicated no
significant collinearity among the above variables. Sensitivity analysis showed that the association tended to be null when E=5.014.
With the increase of preoperative IOP, the probability of SG after PPV in patients showed an upward trend. The threshold effect
analysis revealed that when preoperative IOP >19 mmHg, the probability of SG after PPV increased significantly with the elevation of
preoperative IOP (OR=2.942, 95%CI 1.794-4.826, P<0.001). After adjusting for covariates, preoperative IOP remained an
independent influencing factor for different degrees of SG after PPV (OR=7.392, 95%CI 1.379-12.510, P=0.001). Before and after
validation, the area under the ROC curves (AUCs) of the model for predicting SG after PPV were 0.987 (95%CI 0.974-1.000, P<0.001)
and 0.989 (95%CI 0.969-1.000, P<0.001), with sensitivities of 0.9332 and 0.9545, and specificities of 0.9981 and 0.9773, respectively.
Both the calibration curve and decision curve analysis demonstrated that the predictive model had good discrimination and accuracy.
Conclusion Preoperative IOP is an influencing factor and a sensitive indicator for the development of SG after PPV in patients with
retinal detachment.

[Keywords] preoperative intraocular pressure; pars plana vitrectomy; secondary glaucoma; threshold effect; predictive value
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Tab.2 Hierarchical regression analysis of the correlation of preoperative intraocular pressure (IOP) and postoperative characteristics in

patients with pars plana vitrectomy (PPV)
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Tab.3 Multivariate logistic regression analysis of secondary glaucoma in patients with pars plana vitrectomy
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patients with retinal detachment
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