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HOW I DO IT
Pancreato-Enteric Anastomosis: The Duct Evagination Technique
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Pancreatic anastomotic failure remains the most frequent and potentially life-threatening complication following Pancreatoduodenectomy.
Numerous modifications in the technique of the pancreatoenteric anastomosis have been reported. We suggest a simple modification which
involves ‘‘evaginating’’ the cut end of the pancreatic duct. This technique helps avoid a compromise of the pancreatic ductal patency, and by
achieving a wide pancreatic ductal opening can facilitate a safer pancreato-enteric anastomosis. In addition, by possibly decreasing the likelihood
of post-operative pancreatic ductal stenosis, it has the potential to reduce post-Pancreatoduodenectomy pancreatic exocrine insufficiency. The
modification acts as an adjunct to an already established technique yielding good results.
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INTRODUCTION
Pancreatoduodenectomy (PD) is the surgical treatment of choice
for malignant lesions of the pancreatic head and periampullary regions
[1–3], as well as for certain benign lesions such as chronic pancreatitis
when associated with an enlarged pancreatic head [4]. The reduction in
the mortality rates in centers across the world to less than 5% has
prompted pancreatic surgeons to focus on reducing morbidity rates
which still remain between 30% and 50% [1,5–7]. Pancreatic
anastomotic failure remains the most frequent and potentially lifethreatening complication following PD [7].
Numerous attempts have been made in terms of modifications in the
technique of performance of the pancreato-enteric anastomosis,
including the use of pancreatic duct stents, as well as, the use of drugs
like octreotide to improve outcomes following PD. The focus has been
on the impact of pancreatic tissue texture and duct size on the outcomes
of pancreatic anastomoses, and consequently anastomotic techniques
have been developed to minimize or prevent pancreatic leaks [8,9].
The ‘‘duct-to-mucosa’’ technique of performance of the pancreatoenterostomy has been shown to be associated with the best reported
outcomes [10]. Besides the short-term benefits of improved perioperative outcomes, patency of the main pancreatic duct (involved in
the pancreato-enterostomy) is an important factor that influences the
function of the remnant pancreas post-PD [11]. Bai et al. [11], using an
animal model, have shown that the pancreato-enteric anastomosis is
prone to stenosis because of the narrow ductal lumen and postoperative fibrosis of the proximal pancreas.
Binding pancreaticojejunostomy technique introduced by Peng
et al. [12] offers a successful leak-proof and patent anastomosis.
However, it involves placement of a suture between the jejunal mucosa
and the pancreatic duct wall plus the entire radial length of the periductal pancreatic tissue. Such a suture traversing though the entire halfwidth of the pancreas as well as securing the anastomosis may easily
cut through the pancreatic duct or parenchyma.
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We suggest a simple procedure to avoid a compromise of the
pancreatic ductal patency by ‘‘evaginating’’ the cut end of the
pancreatic duct.

TECHNIQUE
Following the completion of the resection of the duodenum and
pancreatic head and uncinate process, haemostasis is secured on the cut
end of the pancreas.
Modification (Fig. 1A,B).
The cut end of the pancreatic duct wall is ‘‘everted’’ and tagged to
the peri-ductal parenchyma with multiple interrupted polypropylene/
polydioxanone sutures (size 5-0)—A small bite of the peri-ductal
parenchyma is taken and the suture is passed through the ductal wall,
2–3 mm caudal to the cut end. The suture is then externalized through
the ductal lumen, a small bite of proximal duct tip is included and a
knot is tied at the suture insertion point on the pancreatic cut surface
away from the duct. Multiple single suture ties are placed around the
entire circumferential opening of the duct. An internal thoracic artery
holder may be used to open the small orifice of the pancreatic duct
while performing this technique instead of a stay suture or forceps [13].
This may minimize any trauma to the pancreatic duct as well as allow
precise placement of tension-free sutures.
Thereafter, the pancreato-enteric continuity may be restored by any
technique (duct-to-mucosa, dunking, etc.) with which the surgeon is
comfortable with.
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decrease the likelihood of pancreatic ductal stenosis post-operatively.
This may also help reduce post-PD pancreatic exocrine insufficiency.
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Fig. 1. A: Cut end of the proximal pancreatic duct post-pancreatic
head resection. B: ‘‘Evaginated’’ cut end of the pancreatic duct tagged
to the peri-ductal parenchyma.

RESULTS
The ‘‘evagination’’ technique has been used at the senior author’s
(VN) centre in nine patients (over the past 3 years), who underwent PD
for pancreatic head adenocarcinoma. There was no pancreatic
anastomotic leak in any of these patients, and no mortality either.

DISCUSSION
The aforementioned procedure serves as an additional step in the
creation of a pancreatic anastomosis. A duct-to-mucosa anastomosis is
difficult to perform when the pancreatic duct is not dilated. The effaced
end of the pancreatic duct enables a more precise placement of sutures.
On completion of the described technique, any suitable kind of
anastomosis may be subsequently performed. ‘‘Evagination’’ of the
pancreatic duct facilitates an open and patent pancreatic duct. The goal
is to minimize or prevent pancreatic ductal stenosis.

CONCLUSION
This modification, aims at achieving a wide pancreatic duct not only
to facilitate a safer pancreatoenteric anastomosis, but also to possibly

Journal of Surgical Oncology

1. Barreto SG, Shukla PJ, Shrikhande SV: Periampullary carcinoma.
In: Shrikhande SV, Friess H, Buechler MW, editors. Surgery of
pancreatic tumors. New Delhi, India: BI publications; 2007.
pp. 206–215.
2. Shukla PJ, Barreto G, Pandey D, et al.: Modification in the
technique of pancreaticoduodenectomy: Supracolic division of
jejunum to facilitate uncinate process dissection. Hepatogastroenterology 2007;54:1728–1730.
3. Shukla PJ, Barreto SG: Improving the safety and outcome of
uncinate process dissection in surgery on the pancreatic head.
HPB (Oxford) 2008;10:214.
4. Diener MK, Rahbari NN, Fischer L, et al.: Duodenum-preserving
pancreatic head resection versus pancreatoduodenectomy for
surgical treatment of chronic pancreatitis. A systematic review
and meta-analysis. Ann Surg 2008;247:950–961.
5. Shrikhande SV, Barreto G, Shukla PJ: Pancreatic fistula after
pancreaticoduodenectomy: The impact of a standardized technique of pancreaticojejunostomy. Langenbecks Arch Surg 2008;
393:87–91.
6. Yeo CJ, Cameron JL, Sohn TA, et al.: Six hundred fifty
consecutive pancreaticoduodenectomies in the 1990s: Pathology,
complications, and outcomes. Ann Surg 1997;226:248–257.
7. Bassi C, Dervenis C, Butturini G, et al.: International Study Group
on Pancreatic Fistula Definition. Postoperative pancreatic fistula:
An international study group (ISGPF) definition. Surgery
2005;138:8–13.
8. Yeo CJ, Cameron JL, Lillemoe KD, et al.: Does prophylactic
octreotide decrease the rates of pancreatic fistula and other
complications after pancreaticoduodenectomy? Results of a prospective randomized placebo-controlled trial. Ann Surg 2000;232:
419–429.
9. Suzuki Y, Fujino Y, Tanioka Y, et al.: Selection of pancreaticojejunostomy techniques according to pancreatic texture and duct
size. Arch Surg 2002;137:1044–1047.
10. Shrikhande SV, Qureshi SS, Rajneesh N, et al.: Pancreatic
anastomoses after pancreaticoduodenectomy: Do we need further
studies? World J Surg 2005;29:1642–1649.
11. Bai MD, Rong LQ, Wang LC, et al.: Experimental study on
operative methods of pancreaticojejunostomy with reference to
anastomotic patency and postoperative pancreatic exocrine
function. World J Gastroenterol 2008;14:441–447.
12. Peng S, Mou Y, Cai X, et al.: Binding pancreaticojejunostomy is a
new technique to minimize leakage. Am J Surg 2002;183:283–
285.
13. Satoi S, Toyokawa H, Yanagimoto H, et al.: Using an internal
thoracic holder in pancreaticojejunostomy. Surgery 2006;140:
836–837.

