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[Abstract] Objective: To establish a 3D U-Net-based segmentation and automatic measurement
model of normal adrenal glands on CT,and investigate the enhancement pattern and age-related vol-
ume changes of normal bilateral adrenal glands.Methods:Step 1:Train the adrenal automatic segmen-
tation model. Thin-slice reconstructed normal abdominal CT images from January 1,2016 to March 14,
2019 were retrospectively collected in our center (N=1520). After being labeled of bilateral adrenals
separately by radiologist,these image series were randomly assigned to training set (left N=419,right
N=413),validation set (left N=53,right N=55),and test set (left N=48,right N=52) and a 3D U-
Net segmentation model of adrenals was trained.Step 2:Validate the feasibility of the adrenal segmen-
tation model for automated measurements. External validation set enrolled 988 thin-slice image series
of inpatient abdominal CT scans with normal bilateral adrenals.570 image series were segmented with

satisfactory results and underwent adrenal measurement of volume,diameter,and CT value bilaterally
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with enhancement pattern analyzed.A 15-year-gapped age related analysis of adrenal volume was per-
formed in portal vein phase image series.Results: The Dice coefficients of test set of left and right adre-
nal segmentation model were 0.942 and 0.937, respectively. Satisfactory rate of external validation
dataset was 57.7%.Among these satisfactorily segmented image series, the volumes of left and right
adrenals were (2845.354877.95)mm?® and (2546.214755.33)mm?, respectively. CT values of left ad-
renal were 14.08 (8.46~17.99) HU [median (interquartile range)] in no-contrast phase (NoC),
(58.794+17.71) HU in arterial phase (AP), (63.41+14.96) HU in portal vein phase (PVP), and
(53.31+£13.65) HU in delayed phase (DP). Right adrenal enhancement pattern was described as
(15.404+6.75) HU in NoC, (58.04 =16.37) HU in AP, (61.05+13.73) HU in PVP,and (52.63 £
12.22)HU in DP.Adrenal volume increased and then deareased with age (N=131),peaking at 33 to 47
years (left adrenal,3951.874912.49mm’ in men and 2789.90£531.19mm’ in women;right adrenal,
3250.09 £+ 750.91mm® in men and 2288.92 4+ 524.08mm?® in women). Conclusion: A 3D U-Net-based
model can be implement for adrenal segmentation and automatic measurements including volume, size
and CT value,et al.
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