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Application of 3D visualization combined with 3D printing in major hepatectomy for liver cancer
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Abstract: Objective To explore the application value of liver volume assessment and three-dimensional (3D) visualization based
on 3D reconstruction system software and 3D printing-assisted major hepatectomy for liver cancer. Methods Forty-six liver
cancer patients scheduled for major hepatectomy were randomly divided into observation group and control group, with 23
cases in each group. 3D visualization technique and 3D printing model were adopted in observation group (3D group) for
perioperative planning and guidance which mainly included preoperative planning and 3D visualization analysis based on liver
volume assessment and 3D printing-guided liver resection. In control group (CT group), the traditional CT data were used for
preoperative planning of liver volume assessment, and the liver resection was guided by two-dimensional CT image data. The
observation indexes contained virtual liver resection volume, actual liver resection volume, residual liver volume, standard
residual liver volume ratio, operation time, intraoperative blood loss, postoperative complications and patient's satisfaction.
Results In 3D group and CT group, there were no statistically significant difference in the comparison between virtual liver
resection volume and actual liver resection volume, and the comparison between virtual (preoperative) residual liver volume

and the actual (postoperative) residual liver volume (P>0.05). There were positive correlations between virtual liver resection
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volume and actual liver resection volume (7=0.990, P<0.001 in 3D group; 7=0.943, P<0.001 in CT group). There was no statistically

significant difference between virtual residual liver volume ratio and actual residual liver volume ratio in both 3D group and CT

group (P>0.05), and there were significant positive correlations between them (=0.972, P<0.001 in 3D group; =0.931, P<0.001

in CT group). The intraoperative blood loss in 3D group was less than that in CT group (£<0.05), and the patient's satisfaction

in 3D group was better than that in CT group (P<0.05). No statistical difference was found between two groups in operation time

and postoperative complications (P>0.05). Conclusion The use of 3D reconstruction system software and CT software in evaluating

the liver volume in major hepatectomy for liver cancer is proved to be effective and accurate, which have good clinical application

value and are helpful for the implementation of liver resection. 3D visualization combined with 3D printing can reduce surgical

bleeding in perioperative planning and improve patient's satisfaction, with potential advantages in clinical application.
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Tab.1 Comparison of preoperative information in two groups

20531 n ks HERI(B/A4)  HBV(+) R FRfEFAAF/mL
FIME  FERE O

3D 23 51.612.1 16/7 10 4 3 1484.7+144.1

CT4 23 53.1+114 14/9 8 6 2 1 523.4+124.9

X -0.425 - 0.890 -0.974

P 0.673 0.758 0.345 0.763 0722 1.000 0.336
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Fig.1 Portal venous phase CT image
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Fig.2 Three—dimensional visualization image of the liver
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Fig.3 Virtual liver resection
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Fig.4 A physical 3D printed model
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U SR AE FARIGIFIA &, W4 B # R TR
WIFET: . 3D 4B FH WL T CT41(P<0.05) .

®2 RPMAREER

Tab.2 Intra operative indicators and postoperative outcomes

AJEIERAE

2151 FARM ] /min AR H i fE/mL W53
fFohResess  MRERR  IE EREG  DIDRg

3D 331.5+72.2 406.1+224.1 1 4 0 0 1 90.2+4.5

CT4l 358.7+96.1 544.3+168.9 1 5 1 1 0 84.847.1

i -1.086 -2.362 3.064

PAH 0.283 0.023 1.000 0.699 1.000 1.000 1.000 0.004
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R 1.78 m?, bryfE AT 1 257.8 mL, i#47 k& 421
JEOIBRA SRR UE R 22 A2 DI BR A, W00 i yge 5% B
UL = VIR A , SR AFAARRL 471.7 mL, W bR v 5% AT 1A
T 37.5% , AR J5 A T 2l fe o oty KU 5 30 R 42



7 Hhigte,

3D AP RARIR 5 3D 3T ENAE AR AR 23 U BR A v 9 1z - 887 -

T8 A, 5% AR B 673.9 mL, W) 4% o 5% 44 B2 L
53.5% ; AT S B IFFIE VIBR (S, +S+SBUFIBR A |
5% AR 649.7 mL, WIAR 5% AR R LE 51.6%, K
INAIAT o R BT BR A, 647 2 A4 0 Bk W T B
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A B2 AL JHF IR DK 445 ) 5 P I 9 11 28 ) O 3R L %
RETFARBA A FARBAEARA BB B L,
ARWFSE L5 R R TCIE 3D RS HAF I & CT RS
T2 P R S ST AR, 3D 411 CT 20 154 i JUU BT 4% T A 5
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