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Figure 1 Three-dimensional morphometric analysis for the relation-
ship between tumor volume and resected normal liver volume. (a) Case
1, tumor volume: 1444.59 cm?, resected normal liver volume: 210.83

cm®, (b) case 2, tumor volume: 155.11 cm®, resected normal liver vol-
ume: 764.99 cm®
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Figure2 Classification of PVTT based on its location and extension. (a) The PVTT was located in the hepaticresection area; (b) the PVTT was pro-
truded into the first branch of the mainportal vein beyond the resection line for <1 cm; (c) the PVTT extended into the main portal vein. PV: portal vein;

PVTT: portal vein tumor thrombosis
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Figure 3 Ligating directly the corresponding inflow and outflow vessels without portal dissection. (a) Ligation of the left hemihepatic pedicle; (b)
ligation of the common trunk of the middie and left hepaticveins; (c) ligation of the pedicle of |eft lateral section (segments |1 and 11); (d) ligation of
the left hepaticvein; (e) ligation of the right hemihepatic pedicle; (f) ligation of the right hepatic vein
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Figure 4 Belghiti’s liver-hanging maneuver. RHV: right hepatic vein;
MHV: middle hepatic vein; SHVs: short hepatic veins
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Figure 5 Chen's liver double-hanging maneuver. RHV: right hepatic
vein; MHV: middle hepatic vein; SHVs: short hepatic veins
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Figure 6 Illustration of the new hepaticojejunostomy without anterior anastomosis. (a) Intrahepatic ductal openings on the remnant liver. 1-8 stumps
of bile duct; PV: portal vein; HA: hepatic artery; (b) a continuous suture wasused to sew the seromuscular layer of the posterior wall of jejunum to the
wall of the right and left branches of the portal vein; (c) start of the anterior anastomosis: the anterior edge of the jejunal opening was sutured to the

edge of the liver adjacent to the bile duct opening
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New concepts and techniques of hepato-pancreato-
biliary surgery

CHEN Lin, DONG Wei, ZHANG BiXiang, ZHANG ZhiWei, HUANG ZhiYong, CHEN YiFa,

LUO HongPing, ZHANG WanGuang, MEI Bin, XIAO ZhenYu & CHEN XiaoPing

Key Laboratory of Organ Transplantation, National Health and Family Planning Commision; Key Laboratory of Organ Transplantation, Ministry
of Education, Hepatic Surgery Clinical Research Centre of Hubei Province, Hepatic Surgery Centre, Tongji Medical College, Tongji Hospital,

Huazhong University of Science and Technology, Wuhan 430030, China
* Corresponding author, E-mail: chenxpchenxp@163.com

Surgery is the most effective and preferred treatment for hepato-pancreato-biliary (HPB) tumors. The improvement of
HPB surgery technique mainly focus on reducing the amount of bleeding, improving the safety of operation, simplifying
the operation, reducing the complications and mortality all the time. As one of the largest HPB centers in China, hepatic
center of Tongji hospital has set up a series of new concepts and new techniques of HPB surgery since 1980s. We
proposed a new classification standard of hepatocellular carcinoma (HCC) to guide the surgical procedures and
evauation of prognosis. According to this method, HCCs lager than 5 cm were defined as lager (>5 cm and <10 cm) or
Huge HCC (>10 cm). Traditionally, the large/huge HCC patients were thought can’t tolerate hepatectomy because of the
insufficient residua liver volume. However, we confirmed the feasibility and safety of the resection of large/lhuge HCC
and applied it in clinic concurrently in 1990s, which greatly extended the inclusion criteria for operation. Serious
intraoperative bleeding is another constraint for resection of large/lhuge HCC. In order to reduce the intraoperative
bleeding and increase the safety of major hepatectomies, three new bleeding control techniques for hepatectomy were
established: Infrahepatic inferior vena cava clamping combine with occlusion of the portal triad; tying up of inflow and
outflow vessels without dissecting the hilus of the liver; and implementation of the liver double-hanging maneuver
through the retrohepatic avascular tunnel on the right side of the inferior vena cava. According to the AASLD and the
EASL guidelines for HCC management, patients with portal vein tumor thrombosis (PVTT) are excluded from either
surgical treatment or TACE, and only palliative therapies are recommended. However, our studies confirmed treating
PVTT patient by indicated surgical protocol according to the location and extension of PVTT is safety and effective.
Based on the guideline set by western countries, liver resection is contraindicated in patients with portal hypertension.
But in China, 85%-90% patients with HCC showed various degrees of liver cirrhosis, and a large proportion of these
patients presented clinical signs of portal hypertension. Thus, we set up a surgical treatment strategy (limited liver
resection plus splenectomy with or without devascularization of gastroesophageal varices) for HCC combined with portal
hypertension. There are still controversies on the optimal extent of hepaticresection to achieve a high percentage of RO
resection for hilarcholangiocarcinoma. We proposed a new concept that treats hilar cholangiocarcinoma using minor liver
resection which showed lower operative morbidity and good prognosis. We also created new surgical procedures such as
new intrahepatic cholangiojujunostomy for multiple intrahepatic biliary ductal openings and the inserting bilio-
jelunostomy for iatrogenic bile duct injury were al invented and proved to be available in clinic. In order to diminish
pancregtic leskage, we established Chen’'s U-suture technique for end-to-end invaginated pancreaticojejunostomy
following pancreaticoduodenectomy. Many end-stage liver disease patients died due to severe shortage of organ donors.
To address the shortage, we are the first to establish auxiliary partia orthotopic liver transplantation technique in the
world and applied it in clinic successfully.

hepatectomy, liver primary cancer, Hilar cholangiocar cinoma, biliary intestinal anastomosis, pancr eaticduodenectomy,
pancr eaticoj g unostomy, auxiliary partial orthotopic liver transplantation

doi: 10.1360/N972016-00628
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