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Construction and validation of a nomogram for predicting the
difficulty of transurethral ureteroscopic lithotripsy "
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[Abstract] Objective To develop and validate a nomogram for predicting the difficulty of transurethral
ureteroscopic lithotripsy, providing clinicians with a reference for preoperative evaluation and intraoperative
decision-making. Methods A total of 300 patients who underwent transurethral ureteroscopic lithotripsy at
our hospital from June 2021 to June 2023 were retrospectively included in the development cohort. Independ-
ent risk factors for surgical difficulty were screened through logistic regression analysis,and a nomogram was
constructed based on the regression model using R. Internal validation was performed using bootstrap resam-
pling to assess the model’s discrimination and calibration. Decision curve analysis was employed to verify the
model’s clinical benefit. Subsequently,a prospective external validation cohort of 100 patients from July 2023
to July 2024 was enrolled to evaluate the predictive performance of the nomogram. Results Among the 300
patients,80(26. 7%) were classified as having difficult surgeries, while 220(73. 3%) underwent conventional
procedures. Univariate and multivariate analyses identified that stone size, maximum ureteral wall thickness,
severe hydronephrosis,history of previous ureteral surgery, platelet count,and white blood cell (WBC) count
were independent risk factors affecting surgical difficulty. Based on the multivariate logistic regression model,
a nomogram was developed. In the retrospective cohort,internal validation yielded a C-index of 0. 88, with a
calibration curve showing good agreement and the area under the receiver operating characteristic curve(AUC)

of 0. 88. In the prospective external validation cohort,the C-index was 0. 85 and the AUC was 0. 82,indicating
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that the model maintained good discrimination and calibration. The clinical benefit curves showed that both

models offer substantial clinical net benefit. Conclusion The constructed nomogram can accurately predict the

difficulty of transurethral ureteroscopic lithotripsy.aiding in the preoperative identification of high-risk pa-

tients and guiding intraoperative decision-making. Further validation and refinement in multicenter studies

with larger sample sizes are warranted.
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