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Abstract

Upper tract urothelial carcinoma (UTUC) is a highly heterogeneous malignancy, accounting for
5%~10% of urothelial tumors. Its prognosis is influenced by a combination of patient characteristics,
tumor pathology, and treatment strategies. Despite radical nephroureterectomy (RNU) being the
gold standard treatment for UTUC, significant variability in postoperative recurrence rates and long-
term survival outcomes exists. Developing individualized prognostic models is crucial for optimizing
clinical decision-making. Recently, nomograms, machine learning-based models, biomarker-driven
molecular models, and multivariate models integrating imaging and clinical data have been increas-
ingly utilized in UTUC prognostic prediction. Among these, nomograms have become widely used for
their intuitive and integrative capabilities, machine learning models excel in handling multimodal
data, biomarker-driven models uncover the molecular mechanisms of disease, and imaging-based
models improve prediction accuracy by combining radiological and clinical data. However, existing
models face challenges regarding generalizability and dynamic prediction capabilities, as they often
rely on large-scale, high-quality datasets, which are difficult to obtain and integrate in clinical prac-
tice. Future research should focus on conducting multicenter, large-scale prospective studies to val-
idate model reliability, exploring molecular mechanisms of UTUC, developing novel biomarkers, op-
timizing indications for adjuvant therapies, and promoting the integration of advanced imaging.
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N SRS SRR R AL(SVM) BEHLARAR(RF) B FESETH VSR (GBDT) S AL Gl g 2 S A, DL
TR 2 2] A 2 I 2 (WS B I 2% CNNL IR 4% RNN). R ol T T, &1k
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