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[Abstract] Objective: To Explore the feasibility of segmentation and automatic measurement of
the gall bladder on CT images by using deep learning algorithms.Methods: The abdominal CT data in
PACS system were retrospectively collected from January 12,2016 to May 28,2021. A total of 2559
images in 1181 CT studies of 1154 patients were selected to develop deep learning models. Two radiolo-
gists labeled the gall bladder on the CT images. The data were randomly allocated to the training set
(n=2043),validation set (n=245),and test set (n=271).A 3D U-net model was trained to segment
and automatic measure the gall bladder.In addition,a total of 270 images in 141 CT studies of 141 pa-
tients from 10 to 19, September 2022, were collected as an external validation dataset.The predicted re-
sults of the test set and external validation set were compared with the manual measurements to eval-
uate the efficiency of the model.Dice similarity coefficient (DSC),volume similarity (VS),and Haus-
dorff distance ( HD) were used to evaluate the prediction efficiency of the model. Bland-Altman test
was used to analyze the agreement between the gall bladder volume,diameters,and average CT value
measured by the model and the radiologists.Results: The DSC, VC,and HD in the external validation
set was 0.980 (0.970,0.980),0.990 (0.990,1.000),and 1.69 (1.27,2.45) mm, respectively. The 95%
limits of agree (LoA) of volume,average CT value,and the diameters of the gall bladder was (—2.07,
3.36),(—1.55,1.15),(—1.28,1.47),(—3.34,4.07) yand (—1.11,2.15),respectively.For these meas-
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urement metrics,2.6%,3.7%,3.7%,1.1% ,and 3.7% were outside of the 95% LoA.Conclusion:It is

feasible to automatic segment the gall bladder on CT images by using deep learning algorithms,and to

be used for further intelligent diagnosis of gall bladder disease in future.
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