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434 Abstract: Liver transplantation is a critical used treatment method for patients with end-stage liver disease. The

number of cases of living donor liver transplantation is increasing due to the imbalance in needs and supplies for
brain-dead organ donation. As a result, the importance of the accuracy of the donor’s suitability evaluation is also
increasing rapidly. To measure the donor’s liver volume accurately is the most important, that is absolutely necessary
for the recipient's postoperative progress and the donor’s safety. Therefore, we propose liver segmentation in abdom-
inal CT images from pre-operation, POD 7, and POD 63 with a two-dimensional U-Net. In addition, we introduce
an algorithm to measure the volume of the segmented liver and measure the hepatectomy rate and regeneration rate
of pre-operation, POD 7, and POD 63. The performance for the learning model shows the best results in the images
from pre-operation. Each dataset from pre-operation, POD 7, and POD 63 has the DSC of 94.55 + 9.24%, 88.40
+ 18.01%, and 90.64 =+ 14.35%. The mean of the measured liver volumes by trained model are 1423.44 + 270.17
ml in pre-operation, 842.99 + 190.95 ml in POD 7, and 1048.32 + 201.02 ml in POD 63. The donor’s hepatectomy
rate is an average of 39.68 = 13.06%, and the regeneration rate in POD 63 is an average of 14.78 =+ 14.07%.
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Table 1. Dataset for learning
Train Validation Test Total
Data from normal patient 159 (n=159) 0 (n=0) 0 (n=0) 159 (n=159)
Data from living donors with two CTs 16 (n=8) 0 (n=0) 0 (n=0) 16 (n=8)
Data from living donors with three CTs 99 (n=33) 33 (n=11) 33 (n=11) 165 (n=55)
Total 274 (n=200) 33 (n=11) 33 (n=11) 340 (n=222)
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Table 2. Results of the comparison metrics and scores for all three test cases

Sensitivity (95% CI) Specificity (95% CI) Precision (95% CI) ACC (95% CI) DSC (95% CI)

Pre-o 94.16 + 10.32 99.71 £ 0.46 96.07 = 5.88 99.50 + 0.50 94.55 +£ 9.24
P (93.12 - 95.20) (99.67 - 99.76) (95.47 - 96.66) (99.45 - 99.55) (93.62 - 95.48)

POD 7 88.95 + 18.90 99.563+£0.61 91.09 £ 13.13 99.19+0.73 88.40 + 18.01
(86.76 - 91.13) (99.46 - 99.61) (89.54 - 92.63) (99.11 - 99.28) (86.32 - 90.49)

POD 63 91.29 + 15.60 99.43+0.78 92.20 + 10.80 99.11+ 0.83 90.64 + 14.35

(89.49 - 93.09) (99.34 - 99.52) (90.96 - 93.44) (99.01 - 99.21) (88.99 - 92.29)
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Table 3. Average volume and volume change rate before and after surgery

Ground Truth Predicted p-value

TLV 1426.68 + 280.01 ml 1423.44 + 270.17 ml p<0.0001

RLV, 842.06 + 201.39 ml 842.99 + 190.95 ml p<0.0001
RLVg, 1035.25 + 220.27 ml 1048.32 + 201.02 ml p<0.0001
Hepatectomy rate 40.06 = 12.30 % 39.68 + 13.06 % p<0.0001
Regeneration rate 13.91+£13.89 % 14.78 £ 14.07 % p<0.0001
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Fig. 4. The Bland-Altman plots of the liver volume measured by manual and automated segments. (a) volumes of pre-op, (b)
volumes of POD 7, (c) volumes of POD 63, (d) liver hepatectomy rate, (e) liver regeneration rate
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Fig. 5. Results of POD 7 liver segmentation. Roughly shaped residual liver surfaces (boxes) that can degrade liver

segmentation performance in CT
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