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Abstract
To describe the main aspects of back-table surgery in pancreatic graft and the 
problems arising from poor technique. Back-table surgery for pancreatic graft is a 
complex, meticulous and laborious technique on which the success of implant 
surgery and perioperative results depends. The technique can be described in the 
following steps: Preparation of the sterile table, ex-situ inspection of the pancreas-
spleen block, management of the duodenum, identification of the bile duct, 
preparation of the portal vein, preparation of the own graft arteries and 
anastomosis to the arterial graft, spleen management and graft preservation prior 
to implantation in the recipient. A careful inspection of the pancreas-spleen block 
should be performed. It is important to identify the stump of the main bile duct, 
the portal vein cuff, and the arrangement of the superior mesenteric artery and 
splenic artery. The redundant duodenum must be removed. The availability of a 
good venous cuff facilitates the portal vein anastomosis and the positioning of the 
graft, two key points to prevent thrombosis. The section line of the arteries must 
be clean, without atherosclerosis, to prevent arterial thrombosis. The superior and 
splenic mesenteric arteries are generally separated by dense fibrolymphatic tissue. 
The artery can be reconstructed by interposing a "Y" graft from the donor iliac 
artery; or with an end-to-end anastomosis between the splenic artery and the 
superior mesenteric artery. An exquisite technique of bench work helps to prevent 
the most feared complications of pancreas transplantation: Thrombosis and graft 
pancreatitis.

Key Words: Pancreas transplantation; Back-bench work; Pancreas thrombosis; Graft 
pancreatitis; Arterial reconstruction; Pancreas allograft
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Core Tip: Back-table work in pancreas transplantation is a delicate and complex 
technique. It consists of numerous steps, all of them aimed at avoiding serious 
complications in the postoperative period of the transplant. It requires exquisite 
management of the duodenal remnant, the portal vein of the graft, and the arteries that 
ensure oxygenation of the gland. It is important to perform a methodical technique by 
an expert surgical team. A large part of pancreatic transplant failures is due to faulty 
back-table work.

Citation: Briceño J, Sánchez-Hidalgo JM, Arjona-Sanchez A. Back-table surgery pancreas 
allograft for transplantation: Implications in complications. World J Transplant 2021; 11(1): 1-
6
URL: https://www.wjgnet.com/2220-3230/full/v11/i1/1.htm
DOI: https://dx.doi.org/10.5500/wjt.v11.i1.1

INTRODUCTION
Back-table surgery for pancreatic graft is a complex, meticulous and laborious 
technique on which the success of implant surgery and perioperative results depends. 
It is difficult for a defective technique in pancreatic graft surgery to result in a 
successful transplant. The technique on back bench in pancreatic grafting must be 
learned diligently and step by step, acquiring the necessary skills to obtain an 
adequate graft. This involves careful management of the graft duodenum, 
manipulation of the portal vein and arteries, the performance of anastomosis of the 
arterial graft, management of intrapancreatic bile duct and manipulation of the gland 
during the procedure. In this review, we describe all the details of the back bench 
technique according to the evolution of the pancreas transplant technique.

TECHNICAL ASPECTS
The back bench technique can be described in the following steps: Preparation of the 
sterile table, ex situ inspection of the pancreas-spleen block, management of the 
duodenum, identification of the bile duct, preparation of the portal vein, preparation 
of the own graft arteries and anastomosis to the arterial graft, spleen management and 
graft preservation prior to implantation in the recipient.

Preparation of the sterile table
Before removing the graft from the transport container, it is necessary to make a 
proper preparation of the worktable. Normally, the previously extracted pancreatic 
graft is preserved and transported in a preservation solution at 4 °C in cold static 
conditions. Ice is cheap and easily available. In the United Kingdom – the NHS Blood 
and Transplant and the National Organ Retrieval Service recommends the use of 3 
bowel bags to store and transport pancreatic grafts on ice.

Recently, it is possible to transport the pancreatic graft in homologated systems that 
maintain constantly the temperature of the medium, and with the possibility of 
external monitoring by means of devices connected to smartphones. This allows a 
continuous knowledge of the temperature at which the graft is transported, to record 
an incident during transport and to warn in case of any adverse event. These devices 
can be programmed to handle the temperature of the container in a range of ± 2 ºC. It 
is very important during transport that the pancreatic graft does not directly contact 
the ice, since there is a danger of graft freezing. Keep in mind that the pancreas is a 
thin gland and its possibility of freezing is real, unlike other organs with more 
parenchyma mass such as liver. A good trick is to use a bag with cold preservation 
liquid in which the pancreatic graft is immersed, surrounded by another bag with 
sterile cold saline. This creates a liquid chamber interposed between the ice and the 
graft that prevents its freezing. It is also important to avoid the existence of air 
chambers in the bags or transport containers since they can avoid maintaining the cold 
temperature that the organ needs. Instead of ice, Hartmann's or frozen saline can be 
used to keep the hammer sterile in case the bag breaks.

https://www.wjgnet.com/2220-3230/full/v11/i1/1.htm
https://dx.doi.org/10.5500/wjt.v11.i1.1
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The table is covered with a sterile sheet, preferably one of single use. A not very 
deep metal container, between 10 and 15 cm, should be available, usually with a bed of 
crushed ice, on which a bag with preservation solution is placed. Then the graft is 
removed from the container and immersed in the preservation solution. During the 
whole procedure it is important to monitor the temperature of the organ; this can be 
done by dipping a sterile thermometer into the preservation liquid. It is important to 
prepare precise dissection and cutting surgical instruments, since sensitive and 
delicate structures are to be handled. It is also important to have a set of cannulas of 
different sizes and blunt probes between 2 and 8 millimeters in diameter. They can be 
useful in the preparation of future arterial anastomoses and in the exploration of the 
bile duct. It is essential to have 2/0 and 3/0 suture threads, as well as 5/0 and 6/0 
polypropylene vascular sutures.

Ex situ inspection of the pancreas-spleen block
A thorough inspection of the pancreas-spleen block should be performed[1]. Previously, 
it is important to obtain information from the extractor team about possible incidents 
during the removal in the donor. This acquires special importance in those cases of 
superfast in block extraction, where the possibility of injury to the delicate structures 
of the pancreatic graft is frequent.

Inspection of the graft block starts with a visual inspection of the parenchyma. The 
gland should have a homogeneous coloration, without areas of ecchymosis and 
microhemorrhages. Since the duodenum is very sensitive during extraction and 
preservation, much information can be obtained on how the extraction technique has 
been by closely observing the duodenum. A duodenum with areas of hematoma or 
with hemorrhagic dots suggests a difficult or accidental removal. Subsequently, gentle 
and careful palpation of the gland should be performed to detect hard areas or of 
different texture to the rest of the gland, which may suggest the presence of areas of 
freezing or inadvertent tumors. At this time it is important to identify the stump of the 
main bile duct before beginning its intrapancreatic route, the portal vein cuff and the 
arrangement of the superior mesenteric artery (SMA) and the splenic artery. It is 
common for the stumps of the different vascular structures to "bury" in the 
parenchyma and sometimes it is difficult to identify them. For this it is important that 
during the extraction they may be identified by a 5/0 stitch of polypropylene with 
about 2-3 centimeters that will allow its subsequent identification and recovery. 
Finally, it is important to inspect the spleen attached to the pancreas. This should be 
complete, with no signs of trauma, lacerations or bruises.

Management of the duodenum and bile duct identification
Dissection in back bench starts with the elimination of redundant duodenum that 
accompanies the graft. Normally, the duodenum is removed along with the first 
jejunum. Therefore, this portion of the intestine should be removed until a duodenal 
stump of about 10 cm is achieved. The current tendency is to leave a duodenal graft as 
small as possible[2]. In general, a small duodenal stump allows all possible types of 
enteroanastomosis depending on the type of exocrine drainage chosen. Since the 
duodenum can be the source of postoperative complications, especially pancreatic 
fistulas, careful manipulation is necessary while separating from the root of the 
mesentery. Numerous small veins and arteries enter the duodenum and first duodenal 
portion at this level, so one-to-one ligation of these small vessels is required. A current 
alternative is to prepare a high energy vessel sealer that can make the procedure faster.

As we move forward in the separation of the first jejunal loop and reach the third 
and fourth duodenal portions, we approach the entrance of the bile duct into the 
papilla. It is important to stop the dissection of the duodenum before reaching the 
ampulla of Vater, since an unnoticed ligation or section of the duct can lead to a 
subsequent pancreatitis[3] or an injury to the pancreatic duct at its end, with the 
consequent fistula. To avoid this, a small 3-4 mm caliber probe can be introduced 
through the bile duct remnant. That allows to externally palpate the papilla position 
through the wall of the duodenum. The dissection of the duodenum should stop about 
3-4 cm from the papilla, this being the place of section of the duodenum. This section 
should be done with triple stapling suture. In our initial experience, we used a double 
layer stapler, oversewn with silk suture. Currently, a triple layer stapler without 
oversewn is our common practice. A matter of controversy is the section of the 
duodenum at the proximal level. During decades, the pylorus with a distance of 2 
centimeters proximal was included. The idea was to use its dense muscular layer to 
ensure a secure closure of the duodenum with firm stitches. However, this technique 
involved the duodenum section in a thicker area of the wall and, therefore, with worse 
stapling and possibility of fistula. Current practice ignores the inclusion of the pylorus 
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and removes this muscle up to approximately 1 cm of the duodenum, where it is 
sectioned. Once the two ends of the duodenal cuff are sectioned, their cut lines are 
reinforced with a well-lubricated 3/0 suture.

An alternative technique has been proposed that uses a small circular duodenal 
patch including the papilla in the center and that is anastomosed to the jejunum or the 
duodenum of the recipient (button technique). This technique avoids the problems of 
the duodenal stump by theoretically decreasing its weaknesses (the ends of the 
stump), and allows a "direct" exocrine drainage in the recipient's intestine[4].

Peripancreatic fat must be removed along the pancreas from the head to the body 
and the tail peripherally; In particular, the clearance of this fat and also the ligation of 
small vessels related to the fibrous connective tissue is important.

Preparation of the portal vein
The preparation of the portal vein is one of the cornerstones of a good result in 
pancreas transplantation. Vein thrombosis is one of the most fearsome complications 
that usually leads to graft loss. The availability of a good venous cuff facilitates vein 
anastomosis and graft positioning, two key points to prevent thrombosis[5].

Normally, the portal vein is cut a sufficient distance from the upper duodenal edge 
level. It is important to agree with the liver extraction team the sectional level of the 
portal vein, since an excessively small stump greatly hinders the portal anastomosis in 
the pancreas implant. Generally, a 1.5 cm stump is enough to perform a subsequent 
straight anastomosis without twisting, without affecting the needs of the liver team.

The portal vein is referenced in the 3 and 9 position aligning with the longitudinal 
axis of the pancreas. A small traction is exerted upwards of the vein by the assistant, 
while the surgeon releases the vein in about two centimeters in length. Generally, the 
dissection is performed trough an avascular plane, which stops when the first superior 
pancreatic vein appears, which can be identified at its drainage inside the portal vein 
lumen[6].

Preparation of the graft arteries and anastomosis to the arterial graft
The second important point in back bench after the preparation of the portal vein is the 
identification and dissection of the SMA and the splenic artery of the graft. Both 
arteries allow the supply of oxygen to the gland, so the viability of the gland depends 
on an adequate flow through them. Before starting the dissection, it is important to 
analyze the appearance of arterial edges. The section line should be clean, without 
separation of the endothelium from the arterial wall. This situation may be due to poor 
quality of the artery (atherosclerosis) or may be due to a very traumatic technique in 
the cutting of the artery. An injury to either of the two arteries generally implies the 
uselessness of the graft. The use of magnifying glasses for vascular anastomoses and 
for the preparation of arterial grafts in bench work allows the proper management of 
these vascular structures, especially when their caliber is small.

Both arteries are usually separated by a dense fibrolymphatic tissue composed 
among others by the Stellate ganglion block. There is also a rich lymphatic plexus 
composed of lymph nodes and lymphatic vessels. A care dissection of the "V" formed 
between both arteries should be performed until two stumps of sufficient length 
(approximately 1 cm) are achieved to perform an adequate anastomosis. Once the two 
arterial cuffs have been prepared, the next step is to perform the anastomosis with the 
iliac artery graft and thus achieve sufficient length to attach it to the iliac artery of the 
recipient. There are two technical options (Figure 1): (1) The most widespread is to use 
a "Y" graft of the iliac artery and anastomose each of the "legs" of the Y to the SMA and 
the splenic artery of the graft, respectively[7]. For this purpose, a 5/0 polypropylene 
suture is used, using a single suture point in each of the anastomoses. It is important 
not to narrow the junction as "an hourglass”, so a probe slightly smaller than the inside 
diameter of the arteries can be used (Figure 1A); and (2) A second option is to 
reconstruct the arterial supply of the pancreas with an end-to-end anastomosis 
between the proximal splenic artery and the distal end of the SMA[8] (Figure 1B).

For some authors, the reconstruction of the gastroduodenal artery is important. 
Normally, in the classical technique the gastroduodenal artery is ligated and sectioned 
during the separation of the liver-pancreas block. This would allow to improve the 
oxygen supply to the head of the pancreas, since this area is irrigated by the 
gastroduodenal artery and the SMA. Approximately 7% of pancreatic grafts show 
hypoperfusion of the head of the pancreas if the gastroduodenal artery is ligated[9]. 
However, reconstruction of the gastroduodenal artery is complex and it is not an 
extended practice[10].

Another point of controversy is the presence in the donor of an accessory right 
hepatic artery from the SMA. Generally, the origin of this artery occurs in the first two 
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Figure 1 Arterial reconstruction. A: Conventional reconstruction with “Y” iliac graft; B: Reconstruction with superior mesenteric artery without extra graft. Arrow 
head: Place of anastomosis to the iliac artery of the recipient. SMA: Superior mesenteric artery; SA: Splenic artery.

centimeters from the origin of the SMA, so it is possible to dissect the artery to the 
origin of the right hepatic artery and then section it after. Another alternative is to 
section the right hepatic artery in the hepatic hilum and anastomose it to the donor 
gastroduodenal artery, leaving the cuff of the entire SMA for the pancreas. Today, it 
cannot be accepted that the presence of an accessory right hepatic artery is a cause of 
contraindication of pancreatic retrieval.

To avoid injury to the arterial endothelium, the Watson or Cheyne probes may be 
helpful, as they are blunt and less prone to vessel injury.

Spleen management
At the end of the back bench, the spleen remains attached to the tail of the pancreas. It 
is important to make a careful separation of both. Through the splenic artery and vein 
there is an important vascular network that enters the spleen. It is important to 
carefully ligate each of the arterial and venous branches to this level to avoid 
significant bleeding at the time of revascularization. Generally, this type of bleeding is 
very stressful because it is usually a sheet bleeding, difficult to locate and with a 
position of the pancreatic graft that makes it difficult to dislodge and control the 
bleeding point.

On the other hand, it is also important not to injure the tail of the pancreas, which 
may be the origin of future pancreatic fistulas with a difficult control.

Graft storage
Normally, the pancreatic graft should be stored in ice or in a preservation machine 
until it can be implanted in the recipient. For this purpose, the pancreatic graft is 
placed in a container or a bag with cold preservation fluid. As during the graft 
transport that was previously mentioned, it is important not to leave air chambers that 
can damage the cold preservation, as well as the freezing of the parenchyma by a 
direct contact with the bed of ice.

Preservation machine
As for other abdominal organs, the use of preservation machines for pancreatic grafts 
has been proposed. However, most of the studies are experimental and their 
development in the current practice has not been very encouraging. To address this 
problem, it is necessary to define which preservation protocol is the best for the 
pancreas (hypo, normo or subnormothermia) and, especially, how the viability and 
functionality of the graft can be tested. This last aspect is important, if we consider the 
percentage of grafts discarded due to their fat content or due to edema of the gland[11].

CONCLUSION
An exquisite technique of bench work helps to prevent the most feared complications 
of pancreas transplantation: Thrombosis and graft pancreatitis.
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