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Abstract

Objective: To evaluate the clinical value of the 2019 version of the CT Bosniak classification system
in the differential diagnosis of benign and malignant renal cystic lesions. Methods: A retrospective
analysis was conducted on the imaging and pathological data of 163 patients with renal cystic le-
sions classified as grade II or higher by contrast-enhanced CT scanning at our hospital from January
2020 to October 2025. Using postoperative pathology as the gold standard, the malignancy rate for
each Bosniak grade was calculated, along with diagnostic sensitivity, specificity, positive predictive
value, negative predictive value, and accuracy. A receiver operating characteristic (ROC) curve was
plotted to determine the optimal cutoff grade for malignancy. Results: The malignancy rates for grades
IL, IIF, I1I, and IV were 7.8% (4/51), 17.8% (8/45), 60.6% (20/33), and 97.1% (33/34), respectively,
showing a significant increasing trend (P<0.001). Using grade III or higher as the diagnostic crite-
rion for malignancy, the sensitivity, specificity, positive predictive value, negative predictive value,
and accuracy were 81.5%, 85.7%, 79.1%, 87.5%, and 84.0%, respectively. Among grade III lesions,
39.4% were benign, while only one case (2.9%) was benign among grade IV lesions. Conclusion: The
2019 version of the CT Bosniak classification system has high clinical value in differentiating benign
from malignant renal cystic lesions. Lesions of grade III or higher carry a very high risk of malignancy
and warrant active surgical intervention, whereas grade II and IIF lesions have low malignancy rates
and are recommended for imaging follow-up. The findings of this study support the clinical utility
of the Bosniak 2019 classification system in the Chinese population, but its exact malignancy rate
in low-risk lesions still requires confirmation through larger-scale studies incorporating follow-up
cohorts.
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Table 1. Bosniak classification of renal cystic lesions and pathological outcomes
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Figure 1. ROC curve for Bosniak classification in predicting malignant renal cystic lesions
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