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Surgery’. His interest is focused on three areas: (I) to 
explore the individual and minimally invasive treatment for 
pancreatic cancer, and try to make laparocopicpancreaticod
uodenectomy routine in high volume of pancreatic centers 
in China; (II) to spread laparoscopic distal gastrectomy and 
total gastrectomy widely; (III) to improve the life quality of 
patients with hernia via laparoscopic approach.

Pancreatic cancer was the 7th cause of death in China 
in 2013 and the 4th cause of death in US and the incidence 
has been increasing (1). Radical resection is the only way 
currently available to get cure for these patients. Minimal 

invasive surgery has been proven with the advantages of 
less blood loss (2), early recovery, better cosmesis and 
even longer progression-free survival (3). Laparoscopic 
pancreaticoduodenectomy (LPD) has been achieved by 
several pioneering surgeons with encouraging results and 
more and more surgeons make attempts to perform LPD 
on highly selected patients successfully (2-6).

However, approximately 80% of pancreatic cancer is 
metastatic or locally advanced (7). It has not been known 
whether patients with borderline resectable pancreatic 
cancer (BRPC) after major vascular resection have benefit 
from resection or not, but the procedure for margin control 
has become common in many centers with similar results to 
that after pancreaticoduodenectomy without major venous 
resection though some margins are negative (8,9). There are 
few surgeons who are able to perform laparoscopic major 
vascular resection (5).

As the different view under laparoscopy, surgical steps 
need be changed to be more achievable, with the goal of 
better outcomes. This article aims to suggest a laparoscopic 
approach that can be applied in BRPC.

A laparoscopic procedure was selected (Figure 3) (10). 
The patient was a 56-year-old male with jaundice. The 
tumor was located in pancreatic uncinate process abutted 
the portal vein and superior mesenteric vein (PV/SMV) 
with distortion. Percutaneous transhepatic cholangial 
drainage (PTCD) was undergone to release jaundice.

Five trocars are placed in ‘V’ shape described before. 
Firstly, laparoscopic exploration is carried out to exclude any 
peritoneal, liver or any other organ metastases. If needed, 
a biopsy is taken for pathological diagnosis and can help 
in guiding early chemotherapy. In absence of metastases, 
lymph nodes surrounding common hepatic artery are 
harvested and sent for frozen section. The common hepatic 
artery is then freed revealing the gastroduodenal artery 
(GDA) which is in turn ligated and cut off. In some cases, 
GDA is encased, so that the transaction of the artery is 
delayed until the time during the resection of uncinate 
process. However, no retropancreatic tunnel is created at 
this time as the abutment of PV/SMV. The hepatoduodenal 
ligament is then dissected, common hepatic artery freed 
from the surrounding, the gall bladder is resected and the 
common bile duct is freed and left suspended. The main PV 
and SMV at the lower edge of the pancreas need to be sure 
without involvement. Next, Treitz ligament is divided to 
indentify the superior mesenteric artery (SMA) to exclude 
the involvement (Figure 4). Then, transection of organs 
is begun.

Video 1. A case with a 56-year-old male who 
presented abdominal pain and jaundice for 
half a month. PTCD was performed before 
operation. CT and MR showed pancreatic 

uncinate process mass with superior mesenteric 
vein abuntment 
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Figure 3 A case with a 56-year-old male who presented abdominal 
pain and jaundice for half a month. PTCD was performed before 
operation. CT and MR showed pancreatic uncinate process 
mass with superior mesenteric vein abuntment (10). PTCD, 
percutaneous transhepatic cholangial drainage; CT, computed 
tomography; MR, magnetic resonance.
Available online: http://www.asvide.com/articles/1171

Figure 4 Treitz ligament is divided to indentify the SMA to 
exclude the involvement. SMA, superior mesenteric artery; IMV, 
inferior mesenteric vein.
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Based on the principle of “easy first”, proximal jejunum, 
distal stomach and common bile duct are transected. A 
Kocher maneuver is then performed. At this time, there is 
only the pancreatic neck and uncinate process that should 
be resected. To decrease the risk of bleeding, tapes are 
placed at the portal trunk, SMA and splenic vein to clamp 
as needed (Figure 5). Then, pancreatic neck is transected, 
and the PV/SMV is detached from the pancreas carefully 
and the veins to SMV/PV are indentified (Figure 6). If the 
PV/SMV could not be detached, the uncinate process is 

transected first. The first jejunal artery (FJA) and inferior 
pancreaticoduodenal artery (IPDA) are indentified and 
ligated. The tissue in the back of SMA is divided completely 
to achieve total mesopancreas excision (TMpE) from 
caudad to cephalad, keeping the arterial sheath intact 
(Figure 7). If the major vein is involved or the margin 
is positive, laparoscopic major vascular resection and 
reconstruction is needed to get R0 margin.

Discussion

Laparoscopic technique has surged in a variety of complex 
surgical procedures during the last 15 years. LPD has been 
reported as feasible and safe, and has the similar oncological 
outcomes for pancreatic cancer with open surgery, while 
the operative time may still is longer than that in open 
pancreaticoduodenectomy (2,3,11). With the different view 
under laparoscopy, some surgeons made attempts to change 
the surgical steps to shorten the operative or improve the 
outcomes (12). Our early experience for standard LPD 
has showed that an appropriate approach may shorten the 
operative time (13).

As the poor results of pancreatic cancer, aggressive surgery 
is performed on the patients with advanced pancreatic 
cancer considered unresectable previously, including major 
vascular resection with pancreaticoduodenectomy. Thus, 
the term ‘BRPC’ is used now to describe the disease that 
is not in the latest stage. The preoperative evaluation for 
BRPC is mostly based on computed tomorgraphy (CT), 

Figure 5 Tapes are placed at the portal trunk, SMA and to clamp 
as needed to decrease the risk of bleeding before resection of 
pancreas. PV, portal vein; CHA, common hepatic artery; SMV, 
superior mesenteric vein.

Figure 7 The tissue in the back of SMA is divided completely 
to achieve total mesopancreas excision (TMpE) from caudad to 
cephalad, keeping the arterial sheath intact. PV, portal vein; CHA, 
common hepatic artery; SV, splenic vein.

Figure 6 The PV/SMV is detached from the pancreas carefully 
and the veins to SMV/PV are indentified. PV, portal vein; SMV, 
superior mesenteric vein.
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and the definition of BRPC is CT shows (14): (I) venous 
involvement of the SMV/PV allowing safe resection and 
reconstruction; (II) encasement of the gastroduodenal artery 
up to the hepatic artery without extension to the celiac axis; 
(III) abutment of the SMA with no more than 180 of the 
wall circumference.

BRPC located in the head of pancreas are always abutted 
the PV/SMV. Major vascular resection should be performed 
to get negative margin. In some cases, the abutment is 
inflammatory infiltration other than tumor infiltration. 
Some approaches have been suggested for BRPC with open 
pancreaticoduodenectomy to indentified the stage and make 
dissection easier (15-18). These approaches may be not 
suitable for laparoscopic surgery as the different view. The 
visual field is “below-up” around the axis of the mesenteric-
PV in regards that laparoscope is inserted through the 
infraumbilical trocar. An approach with surgical steps 
different from those in open surgery and standard LPD may 
be more appropriate for BRCP.

Our approach is based on the principle “easy first”. 
Firstly, exploration is made to exclude the metastasis and 
determine the respectability. Secondly, the resection of 
tissues easy to perform is done. At last, pancreatic neck and 
uncinate process are dissected with or without the PV/SMV. 
Tapes are placed at the veins before resection to clamp in 
case. We detect the SMA in the early time to make sure 
the non-infiltration of the artery. ‘Easy first’ is designed to 
decrease the risk of bleeding, and make smaller incision in 
the case that conversion to open surgery is needed when 
resecting the pancreatic neck or uncinate process. So as the 
placement of tapes, all the details are to control the injury.

In most centers, involvement of the PV/SMV is considered 
as a contraindication for LPD because laparoscopic major 
vascular resection (LMVR) is a very difficult technique now. 
The first report with 11 cases was published in 2011 (19),  
suggesting that LMVR was safe and beneficial  in 
experienced hands both open pancreaticoduodenctomy and 
LPD. The other comparative research showed that LMVR 
could achieve similar outcomes with the open surgery (3).

In conclusion, LPD is feasible and safe, and an 
appropriate approach is good for achieving the goal with 
better outcomes. ‘Easy first’ approach is useful in patients 
with BRPC in case to control the injury.
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