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Application value of three-dimension visualization technique in complex liver resection

FANG Zhao-shan', LEI Qi-1i*, LIU Xing-xing’, XIANG Fei’, ZHAO Kun', HUANG Hai'
1. Department of Hepatobiliary Surgery, First People's Hospital of Nanning, Nanning 530022, China; 2. Department of Imaging, First
People's Hospital of Nanning, Nanning 530022, China; 3. Zhujiang Hospital, Southern Medical University, Guangzhou 510282, China

Abstract: Objective To study on the application value of three-dimensional (3D) visualization technique in complex liver resection
for liver tumors. Methods From August 2015 to March 2016, 21 patients with liver tumors were treated by abdominal CT scan,
obtaining 1 mm thin-slice CT images in DICOM format. The medical image 3D visualization system was applied for 3D
reconstruction, 3D visualization analysis, planning a surgical strategy, and assisting operative procedure in real time. The observe
indexes included operation time, intraoperative blood loss, actual liver resection volume, postoperative hospitalization duration
and postoperative complications. Results The 3D visualization models were successfully constructed for 21 patients. In virtual
liver resection, the virtual liver resection volume was (1 030+279) mL. The complex liver resections with the assistance of 3D
visualization technique for 21 patients were successful. The operation time was (350£78) min, and the intraoperative blood loss
was (497+381) mL, and the postoperative hospitalization duration was (12.5+2.9) d, and the postoperative morbidity was 14.3%.
No patient was dead in the perioperative period. The actual liver resection volume was (1 028+258) mL, which was significantly
correlated with the virtual liver resection volume (7=0.945, P<0.001). No significant differences were found between the volumes
of actual and virtual liver resection (/=0.022, P=0.983). Conclusion The 3D visualization technique improves the familiarity with
liver anatomy, and the virtual liver resection is helpful in precise quantitative analysis and surgical strategy planning. The 3D
visualization technique indirectly navigates the operative procedure in real time, which improves the safety and accuracy of
complex liver resection.
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Fig.1 Strong correlation between the volume of virtual and actual

liver resection in complex liver resection (r=0.945, P<0.001)

24 FRERBEAREHEIE

JFVIBR A FARAR X G AR AT B8 2 —3, 1
FEA I RARI IR 4 091, A DR 7 491, A =t
VIBRA 1491, 22 = mH-DIBRAR 14, 3 R 22001 3 441
R DR 451, 45/ N2 R DR 141

FARAF[E] A 240~500 min, -4 (350+£78) min; AR
P I A 110~1 500 mL, -2 (497+381) mL ; i Ifi.
R 19.0% (4/21) 5 AR J5 f BE I ] R 9~19 d, F- 44
(12.542.9) d.,

RJGIERAIE KR A 14.3%(3/21) . Hirr, i
TR 2 ), ¥y 20 i M s A =X | v A R s 1 9], 28
WS 1, ARG 2 A e, Tl F AR R EET
2.5 &GS

PHE 5598 A FIEANE T A s B
JERK 10 A7, BEAA “ /N =Bk s o 47 AR
MR CT ML E R A S5 2 W b 4 i B A | 2
JHJE AL —ZEnT AR AT 25 53R - A T R DI
AR FREAEIFPIBRA  BIFHARBVINT 0.5, RJGA
B o ZREVERS A TAR/ MR IFUIBR AR+ IR
HPIERA, SEBRUIBR AR 1 515 mL(&]2)

33t i

3.1 = 4ERARAL B AR 7 AR B 2 7 BT A A 1 0 B RE
i EEX



- 79 -

H ] R 2 B 2 %3345

a: Arterial phase CT images of liver tumor (red color)

c: Model of virtual liver resection

L 4

b: Three-dimensional visualization image of liver model

Mo L

d: Anterior approach liver resection
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In Fig. 2b, 1: Abdominal aorta; 2: Hepatic vein; 3: Portal vein; 4: Liver tumor; 5: Liver. In Fig. 2¢, the yellow arrow pointed to
the plane of virtual liver resection. The automatic resection liver volume calculation showed that virtual functional liver resection
volume was 487 mL (light green), and that tumor volume was 1 050 mL (brown), and that virtual liver resection volume was
1 537 mL, and that residual liver volume was 645 mL (pink), and that relative residual liver volume was 57%. In Fig. 2d, 1:
Intraoperative view of the residual liver; 2: Inferior vena cava; 3: Removed liver specimen.
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Fig.2 Three—dimensional visualization technique assisted in complex liver resection
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