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Exploring 3D MRU urinary tract segmentation based on deep learning NAI Ri-le, LIN Zi-ying,E Tu-
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[Abstract] Objective: To explore the feasibility of segmenting the urinary tract on 3D MRU ima-
ges based on deep learning.Methods: The MRU images were retrospectively collected in our hospital,
from January 1,2021,to April 30,2021.A total of 219 cases of data were included in this study. Two
radiologists manually delineated the bilateral renal pelvis-renal calyx, ureter,and bladder regions,and
randomly divided 219 cases of data into training set (175 cases),validation set (22 cases),and test set
(22 cases).A 3D U-net segmentation model was trained. The Dice similarity coefficient (DSC) and
Hausdorff distance (HD) were used for the objective evaluation of automatic segmentation. Two radi-
ologists subjectively evaluated the result of automatic segmentation and compared their consistency.
Results: There were 22 data in the test set of the MRU segmentation model. The DSC for the right ure-
ter,left ureter,left renal pelvis-renal calyx,right renal pelvis-renal calyx,and bladder were 0.81,0.70,
0.85,0.95,and 0.98,respectively. The HD values were (43.01+41.24)mm, (65.1+66.80)mm, (37.8+
52.48)mm, (52.08469.88) mm,and (10.06420.76 ) mm,respectively. The subjective score of 2 radiolo-
gists on test sets were 29.001+1.68 and 28.6841.63.The ICC value was 0.95 ( 95% CI:0.89~0.98).
Conclusion: The automatic segmentation of 3D MRU urinary tract based on deep learning is clinically
feasible and can provide a basis for the localization, quantitative and qualitative diagnosis of MRU in
the future.
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