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Aging and liver volume, big data analysis based on Hisense computer assisted surgery system and its
clinical application. Geng Geng, Cui kaiyue, Zhu Chengzhan, Zhou Xianjun, Dong Qian, Zhang Hong, Xing
Maogqing, Lu Hongting, Jiang Zhong, Hao Xiwei, Wei Bin, Zhao Jing, Zhang Huanyu. Department of Pediat-
ric Surgery, Affiliated Hospital , Qingdao University , Shandong Key Laboratory of Digital Medicine & Computer-
Assisted Surgery, Qingdao 266003 , China. Corresponding author: Dong Qian, E-mail; 18661801885@ 163. com
[ Abstract] Objective To measure liver volume using a previously validated system of computer-assisted
liver volume measurement called Hisense CAS and perform big data analysis for establishing the Chinese chil-
dren’ s standard liver volume model for medical and scientific researches. Methods Hisense CAS was used
for measuring liver volumes from serial CT scans from 696 normal cases ( thin-layer enhanced computed tomo-
graphy ( CT)scans 457 cases,including 201 boys and 256 girls; plain CT scans 239 cases, including 129 boys
and 110 girls) and three-dimensionally reconstruct liver, gall bladder, blood vessels and liver alone respective-
ly. In 19 groups,we collected and analyzed volume data with statistic software respectively to obtain the correla-
tion coefficient and linear regression equation. Whether or not a relationship existed between liver volume and
age and marked difference between boy and girl or not. Results 0 ~3 years:y =9.344 x + 198.68 (P <
0.05,r=0.8611);3~6 years:y =5.228 3 x +309(P <0.05,r=0.614 2) ;6 ~ 12 years:y =71.252 x +
272.63(P<0.05,r=0.8010);12~18 years:y =40.571 x +657.82(P <0.05,r=0.5774). Conclu-

sion Human liver volume changes with age. Hisense CAS can precisely measure liver volume. And pediatric
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liver volume changes with age. Our study has established the scope of Chinese children “s standard liver vol-

ume. It serves as useful guides for liver morphology , pediatric liver regeneration , pediatric liver function , pediat-

ric hepatobiliary surgery, pediatric liver transplantation and other fields.

[ Key words] Liver Volume; Big Data; Digital Medicine; Liver Volume Model
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Table 2 Standard liver volume range
wean A BB s ks
<1 Hi& 28 140.03 +50. 07 132.94 ~149.62
1~ Hi% 26 191.15 £38.91 185.03 ~197.90
4~ F ik 31 261.51 £70.94 253.10 ~270.42
7~ H ik 22 273.19 +£50.07 271.47 ~287.85
10~ H i#% 33 305.47 £36.33 301.07 ~319.97
1~% 56 374.36 +65.84 367.99 ~384.04
2~ % 66 440.81 +71.48 432.42 ~443.30
3~ % 58 500.00 +103. 28 483.47 ~511.09
4~ % 49 549.45 +84.63 541.62 ~562.94
5~% 33 639.47 £126.70 631.53 ~667.99
6~% 44 722.04 +140. 88 712.25 ~733.07
7~% 44 824.64 +137.98 822.87 ~833.10
8~ % 32 844.46 +£93.64 839.72 ~878.25
9~ % 37 935.86 +189.10 932.30 ~951.47
10~ % 29 985.05 +121.08 975.94 ~989.98
11~% 27 1048.93 £167.53 1 033.07 ~1 060.53
2~% 29 1118.46 £155.28 1 103.38 ~1 143.90
13~ % 22 1125.03 £147.99 1101.74 ~1 187.03

14~18 % 30 1306.53 ~1411.89
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Table 3 Comparisons of liver volume between both genders in 696 children(cm®)

e 0.625 mm Hg 3 CT T CT
i (n=201) 4 (n=256) ¢ Pt H(n=129) 4 (n=110) ¢ Pt
<3 % 283.79 +32.01 271.16 £53.14  0.978  0.215 278.68 +44. 11 273.91+51.60  0.812  0.353
4~6 % 562.97 +67.49 557.38 £56.79  0.768  0.407 560.92 +61.43 555.71£47.92  1.257  0.174
7~12 % 893.50 +97. 13 876.79 +103.57 1.352  0.071 887.01 £100.31  870.97 £105.75 0.473  0.528
13~18 %  1189.13£140.23  958.54+109.03 2.935  0.017  1181.32+134.33  967.43+117.51  2.596  0.023
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Fig. 2-1 Scatterplot of the correlation of age and total liver
volume in 0~36 months old children
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Fig. 2 -3 Scatterplot of the correlation of age and total liver
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The 3D reconstruction of the liver, gall bladder and vessel system;
Fig. 1-3 The 3D reconstruction of the portal vein branches;
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Fig. 1-2  The 3D reconstruction of the hepatic vein
Fig. 1-4 The 3D reconstruction of liver.
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Fig. 2 —2 Scatterplot of the correlation of age and total liver
volume in 36 ~72 months old children
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Fig. 2 -4 Scatterplot of the correlation of age and total liver
volume in 13 ~18 years old children
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