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Automatic segmentation and measurement of renal parenchyma and sinus with U-Net model on CT images
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Hospital, Beijing 100034 ,China

[Abstract] Objective: To train a U-Net model for automatic segmentation of renal parenchyma
and renal sinus and measurementthe volume and diameter of them.Methods: A total of 365 consecutive
abdomen CT images with normal kidneys were collected retrospectively. U-Net model was trained to
segment bilateral renal parenchyma and sinus.93 cases were used for modeling, and 272 cases were
used for external evaluation. The segmentation results were evaluated subjectively by 2 radiologists,
and Dice coefficientwas used to evaluate the results objectively. After the minimum connected domain
was removed,the volume of renal parenchyma and sinus was calculated according to the number of re-
mained pixels.The transverse (RL) diameter,anteroposterior (AP) diameter and longitudinal (SI) di-
ameter of bilateral renal parenchyma and sinus were measured by using the algorithm of the minimum
volume bounding box.The results were automatically inputted to the structured report for clinical use.
The 95% reference range of bilateral renal parenchyma volumes, renal sinus volumes, and three-di-
mensional medians was obtained from the 365 cases.Correlation analyses were used on renal parenchy-
ma volumes and renal sinus volumes to explore the related factors.Multivariate linear regression was
performed to explore the influencing factor of them.Results: The mean Dice coefficient of held-out test

dataset were 0.9740.01,0.9740.01 for the right and left renal parenchymal segmentation,and 0.84 =&
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0.06,0.88 +0.04 for the right and left renal sinus segmentation. Multiple linear regression analysis
showed that renal parenchymal volume=10.654 X height—0.597 X age+0.653 X weight —6.321 X lateral
—8.824 X sex(R2=0.304).Renal sinus volume=0.213 X weight+0.168 X age—4.162 X side—2.052 X
sex+0.122 X height (R*=0.389).Conclusion: The U-Net is good for renal parenchyma and renal sinus

segmentation and can give the measurement automatically to a structured report. The volume of the re-

nal parenchymal and sinus was related to gender,age,height,weight,and side in normal individuals.
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