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Digital imaging analysis of relationship between liver tumors and portal veins based on computer-assis-
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[ Abstract] Objective To analyze the relationship between liver tumors and portal veins and explore the
clinical value of Hisense computer-assisted surgery system ( CAS) during pediatric liver surgery. Methods
The clinical data of 56 cases with liver tumors from January 2015 to December 2016 was analyzed. There were
30 boys and 16 girls with an age range of 1 month to 12 years. There were hepatoblastoma (n =42), hepato-
cellular carcinoma (n =5), hemangioendothelioma (n =5), mesenchymalhamartoma (n =1), undifferentiat-
ed sarcoma (n =1) and hepatic metastases of teratoma (n =2). Hisense CAS was used for three-dimensional
reconstructing based upon thin-layer computed tomography ( CT). Contrast operation planning was based on
common CT imaging along with three-dimensional reconstructing results. Residual liver volume was measured
after virtual tumor resection. Results In left lobe of liver (n =7), tumors invaded left portal vein trunk
('secondary branches of portal vein) (n =6) and the third branches of portal vein (n =1) ; in right lobe of liv-
er (n=40), tumors involved the right portal vein trunk (secondary branches of portal vein) (n =33) and the

third or forth branches of portal vein (n=7); in medial lobe of liver (n =8), tumors infiltrated right or left
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portal vein trunk (secondary branches of portal vein) (n =5) and right or left portal vein trunk (secondary

branches of portal vein) (n=3); diffuse liver tumor (n=1). Six cases had no chance of one-stage surgery.

Conclusion Hisense CAS can delineate distinctly vascular system and adjacent relationship of tumor so as to

improve the accuracy and safety during pediatric liver surgery.

[ Key words] Surgery,Computer — Assisted ; Liver Neoplasms ; Child
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Fig.2 Special case [ . Three-dimensional reconstruction showed that right anterior branch of portal vein originated from left branch of
portal vein. Tumor was located in left lobe of liver. While ligating left branch of portal vein, a surgeon should be extremely careful to
avoid mistakenly ligating right anterior branch of portal vein; Fig.3 Special case [I. The second-class right branch of portal vein
was divided into right and right posterior branches. The right anterior branch gave off two parallel equal-sized branches, i. e P§ and P9
(fourth-class branches of portal vein) , towards the inner top of liver right lobe. Tumor was located in the supply zone of P9. There-

fore, when performing surgical tumor resection, a surgeon could only remove the supply zone of P9.
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Fig.4 a Normal CT suggested right hemihepatectomy. While three-dimensional assessment showed that left branch of portal vein, right

branch of portal vein, left hepatic vein, right hepatic vein and middle hepatic vein were all free from tumor invasion; b. Three-dimen-

sional reconstruction surgery program [ the residual liver volume was 322.7 mL during right hemihepatectomy;  c. Three-dimensional re-
construction surgery program |[: the residual liver volume was 329.5 mL during left hemihepatectomy; d. Three-dimensional reconstruc-
tion surgery program Il ; the residual liver volume was 693.2 mL during tumor nucleation. Thus tumor nucleation was finally adopted.
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Fig.5 Another hospital recommended liver transplantation. The liver CT data were imported into Hisense CAS for three-dimensional

reconstruction. It clearly showed that left hepatic vein, right hepatic vein and middle hepatic vein converged into inferior vena cava af-

ter a short branch; portal vein supplying liver segments I and Il was well-visualized without tumor invasion and other portal veins

were absent. Therefore, according to the Results of CAS reconstruction, the surgical approach of retaining liver segments II & Il

was adopted.
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