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Clinical feasibility study of automatic measurement of renal tumor diameter on CT images using deep
learning SUN Zhao-nan, LIU Jia, CUI Ying-pu, et al. Department of Radiology, Peking University
First Hospital,Beijing 100034 ,China

[Abstract] Objective: To evaluate the accuracy of the U-Net model for renal tumor segmentation
and diameter measurement. Methods: The images and structured reports of patients with renal tumors
confirmed by surgery and pathology in PACS of our hospital from May 2019 to November 2019 were
retrospectively collected. A total of 154 patients were included after excluding cases without surgical
treatment or unknown pathological results,substandard images and reports,and previous surgical his-
tory. Radiologists’ measurements were derived from the Kidney Tumor Structural Report. Renal
tumors were automatically segmented using a U-Net model, and the model measurements were ob-
tained using the minimum volume bounding box algorithm. Two radiologists annotated the renal
tumors and used the minimum volume bounding box algorithm to obtain the reference values. Statisti-
cal analysis was performed on the three groups of the reference value,radiologists’ measurement val-
ue,and model measurement value. Results: Comparing the measured values of the model with the refer-
ence values, there was no statistically significant difference in the short diameter, medium diameter,
and long diameter of renal tumors (P>>0. 05). The radiologists’ measured values were lower than the
reference values in tumor diameter, and the difference was statistically significant (P <C0. 05). The
model measurement value of each tumor diameter was greater than the radiologists’ measurement val-
ue,and the difference was statistically significant (P<C0. 05). There was a good agreement between the
radiologists’ measurement and the model measurement. Conclusion:It is clinically feasible to automati-

cally measure the renal tumor's diameter based on the U-net model.
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