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Abstract: Pancreatic leak is a potentially lethal complication following pancreatico-duodenectomy. Various
techniques for establishing pancreatic enteric continuity are described in the literature. In this study
pancreatico-gastrostomy was done by duct to mucosa technique over a stent in 25 consecutive operable cancers
of pancreatic head and periampullary region. This study was done at a surgical oncology department in a
tertiary care centre by a single surgeon. Most common indication for surgery is periampullary carcinoma.
Preoperative internal biliary drainage was done in 12 patients. Fourteen patients had one or more co
morbidities. Postoperative morbidity reported in the study ranged between 8 to 48%. Delayed gastric emptying
(48%) is the most common complication followed by wound infection (32%), pancreatic leak (8%), intra
abdominal collection (8%), and bile leak (4%). Mortality of 4% was reported in the study was comparable with
outcomes reported from high volume centers. Stented duct to mucosa pancreatico gastrostomy in this series of
25 cases has yielded results comparable to outcome reported in specialized centers.
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I.  Introduction

Panreatico-duodenetomy is the only curative treatment for operable cancers affecting periampullary
region and head of pancreas. With advancement in surgical technique and perioperative, management mortality
has decreased to 5% in high volume centers. Morbidity following this surgery has not decreased significantly
and the postoperative complications ranged from 20 to 40 %. Delayed gastric emptying is the most common
complication followed by pancreatic anastomotic leak. Delayed gastric emptying is not fatal but leads to delay
in starting oral feeds and prolonged hospitalization. Pancreatic leak is the dreaded complication of this surgery,
which develops in 11 to 30% of patients and 20% of the patients who develop leak die of this complication.
Various surgical technique and preventive measures were described in the literature to minimize this morbidity.
In this study, we have retrospectively assessed the safety and outcome of duct to mucosa
pancreaticogastrostomy over a stent in a consecutive series of patients who underwent
pancreaticoduodenectomy for malignancy.

Il.  Materials And Method

A retrospective study of 25 consecutive patients who underwent pancreaticoduodenectomy at our
department in a tertiary care centre was done with data collected from medical records. The period of study is
between 2014 to 2017 January. A single surgeon performed all surgeries.

Pylorus preserving pancreatico duodenectomy was done in all operable patients with obstructive
jaundice due to malignancy of periampullary region, head of pancreas and distal common bile duct. Pancreatic-
enteric continuity was established by anastamosing pancreatic remnant to posterior wall of stomach. Duct to
mucosal approximation was done with 5 -0 polydioxanone suture in an interrupted fashion after placing a 5
French infant feeding tube across the anastomosis and a 2 layered anastomosis was performed. End to side
Hepatico jejunostomy was done with proximal end of jejunum with 5-0 polydioxanone suture in an interrupted
fashion in single layer. Side to side anterior gastrojejunostomy was performed with distal loop of jejunum using
staplers or hand-sewn technique in two layers. Side to side Jejunojejunostomy was performed between the two
limbs of jejunal loop. Temporary feeding jejunostomy was performed distal to all the anastomosis for early
initiation of enteral nutrition. Drain was kept in the right upper quadrant.Postoperative outcome was evaluated
by assessing duration of hospital stay, pancreatic leak, bile leak, intra-abdominal collection, wound infection,
hemorrhage in the postoperative period and mortality within 30 days of surgery.

I11.  Results
Totally 25 consecutive patients who underwent pancreaticoduoenectomy were included in this study.
Male patients (n=17) were more than twice the number of female patients (n=8). Periampullary carcinoma was
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the most common indication for pancreaticoduodenectomy with 16 patients, followed by eight patients with
carcinoma of pancreatic head and one patient with distal common bile duct cholangiocarcinoma.

Table-1. Demographic, disease and preoperative factors
Total number of patients 25
Male 17
female 8
Disease
Periampullary 16
Carcinoma
Carcinoma of pancreatic head 8
Distal common bile duct carcinoma 1
Preoperative biliary drainage
Done 12
Not done 13
Co morbidities
Diabetes 12
Diabetes & hypertension 2
Coronary artery disease 1
Synchronous primary Carcinoma rectum 1
No comorbidity 11

Age of the patients ranged between 44 and 65, with a median age of 58. Comorbidities were present in
16 patients and diabetes was the most common comorbidity followed by hypertension and coronary artery
disease. One patient had synchronous carcinoma of rectum for which low anterior resection was performed
along with pancreatico duodenectomy. Renal function and coagulation profile were normal in all the patients.

Preoperative internal biliary drainage was done in 12 patients due to elevated bilirubin beyond a 20
mg/dl cut off or in patients planned for neoadjuvant treatment. Mean duration of surgery was 3.5 hours. Average
intraoperative blood loss was 500 ml. Blood transfusion was done in two patients with pre existing anemia and
operative blood loss more than 650 ml.In the immediate postoperative period, all the patients recovered
normally without hemodynamic disturbance or requirement for ventilatory support. Enteral nutrition was
initiated 24 hours after surgery through the feeding jejunostomy.Delayed gastric emptying as per international
study group for pancreatic surgery definition (requirement of nasogastric tube aspiration for more than 7 days)
was observed in 12 patients. Remaining 13 patients were able to tolerate oral feeds before sixth postoperative
day.Pancreatic fistula through the main wound requiring total parenteral nutrition and octreotide was observed
in one patient. Pancreatic leak documented by amylase rich drain fluid requiring delayed removal of drain was
observed in one patient.

Biliary leak through drain was observed in one patient who also had developed pancreatic fistula
through the main wound. Superficial site infection was seen in eight patients. Intrabdominal collection was
reported in two patients, which was drained by image guided pigtail catheter. No Postoperative hemorrhage was
reported in the study group. Non-surgical related death was reported in one patient due to cardiac event on 12"
postoperative day. Duration of hospital stay ranged from 12 to 22 days with a median of 15 days.

Table -2. Postoperative outcome

complication Number of patients (%)
Delayed gastric emptying 12 (48%)

Pancreatic leak 2 (8%)

Biliary leak 1(4%)

Intra abdominal collection 2(8%)

Wound infection 8(32%)

mortality 1(4%)

Total number of patients - 25

IV.  Discussion
Post panreaticoduodenectomy morbidity observed in this study was in the range of 4% to 48%, with
delayed gastric emptying being the frequent complication followed by wound infection, pancreatic leak, intra
abdominal collection, and bile leak. Mortality of 4% was observed.Various techniques have been described for
establishing pancreatic enteric continuity after pancreatico duodenectomy to reduce the morbidity and
mortality.Delayed gastric emptying is the most common morbidity occurring in half of the patients following
panreatico duodenectomy[1]. Delayed gastric emptying though not fatal leads to prolonged hospitalization and
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affects the quality of life. In our study, delayed gastric emptying is reported in 48% of patients. Most of the
delayed gastric emptying was of low grade (grade A and B) as per international pancreatic surgery study group
definition [2]. Preservation of pylorus and antrum and decrease in delayed gastric emptying is not established.
Various studies and Meta analysis yield conflicting results over this issue [3, 4]. Pancreatico gastrostomy was
found to produce improved outcome with respect to delayed gastric emptying by decreasing the incidence of
postoperative pancreatic fistula [5].Clinically significant pancreatic leak requiring intervention was observed in
8% of patients.

In this study duct to mucosa, anastomosis is performed over a stent in all the patients combining the
benefits of panreatico gastrostomy, duct to mucosa technique and internal stenting. Pancreatic leak is considered
as the Achilles heel in the reconstruction following pancreatico duodenectomy. Pancreatic anastamotic failure
can lead to potentially lethal complication. Various methods and techniques are described to minimize this
complication. Pancreatico gastrostomy theoretically has the following advantages: proximity of pancreas to
stomach, good vascularity of stomach, acidic environment inactivates pancreatic enzymes and nasogastric
decompression can relieve tension on the anastomosis. Randomized trials and metaanalysis show pancreatic
gastrostomy decreased the incidence of pancreatic fistula compared to pancreatico jejunostomy [6- 8].
Regarding internal stenting of the anastomosis, earlier non-randomized studies showed decreased leak rate and
duration of hospital stay [9, 10]. Several well-designed studies failed to show advantage of internal stenting [11,
12].Various prospective and retrospective studies evaluating duct to mucosa pancreatic anastomosis showed this
technique to be safe and decreased the incidence of complication and mortality [13 -16].Bile leak rate of 4% is
reported in our study is comparable with biliary complications mentioned in the literature [19].Intraabdominal
collection was observed in 8% of the patients that is comparable with similar other studies and it is usually due
to leak from the gastrojejunostomy, hepatico jejunostomy, or pancreatic anastomosis [17, 18]. Superficial
wound infection was noted in 8 patients accounting for 32%.0ne patient died in the postoperative period due to
nonsurgical cause. Mortality rate of 4% reported in this study is comparable with mortality rate in high volume
centers [20].

V.  Conclusion
Outcome following duct to mucosa pancreatio gastrostomy with internal stenting after
panreaticoduonectomy is encouraging. This technique appears to be safe in terms of morbidity, and has yielded
mortality rate comparable to specialized high volume center.

Referrences

[1]. Evidence-based pancreatic head resection for pancreatic cancer and chronic pancreatitis. Schafer M*, Miillhaupt B, Clavien PA.
Ann Surg. 2002 Aug; 236(2):137-48.

[2]. Delayed gastric emptying (DGE) after pancreatic surgery: a suggested definition by the International Study Group of Pancreatic
Surgery (ISGPS).Wente MN, Bassi C, Dervenis C, Fingerhut A, Gouma DJ, Izbicki JR, Neoptolemos JP, Padbury RT, Sarr
MG, Traverso LW, Yeo CJ, Biichler MW. Surgery. 2007 Nov;142(5):761-8.

[3]- Delayed gastric emptying after standard pancreaticoduodenectomy versus pylorus-preserving pancreaticoduodenectomy: an analysis
of 200 consecutive patients. van Berge Henegouwen MI*, van Gulik TM, DeWit LT, Allema JH, Rauws EA, Obertop H, Gouma
DJ. J Am Coll Surg. 1997 Oct;185(4):373-9.

[4]. Delayed gastric emptying after pylorus-preserving pancreaticoduodenectomy: validation of International Study Group of Pancreatic
Surgery classification and analysis of risk factors

[5]- Giuseppe Malleo, Stefano Crippa, Giovanni Butturini, Roberto Salvia, Stefano Partelli, Roberto Rossini, Matilde Bacchion, Paolo
Pederzoli, and Claudio Bassi HPB (Oxford). 2010 Nov; 12(9): 610-618.doi: 10.1111/j.1477-
2574.2010.00203. xPMCID: PMC299978

[6]. Critical analysis of a large series of pancreaticogastrostomy after pancreaticoduodenectomy. Aranha GV*, Aaron JM, Shoup M.
Arch Surg. 2006 Jun;141(6):574-9; discussion 579-80.

[7]. Pancreaticogastrostomy Is Superior to Pancreaticojejunostomy for Prevention of Pancreatic Fistula After Pancreaticoduodenectomy
An Updated Meta-analysis of Randomized Controlled Trials Benjamin Menahem, MD,* Lydia Guittet, MD, PhD,T Andrea Mulliri,
MD,* Arnaud Alves, MD, PhD,* and Jean Lubrano, MD (Ann Surg 2015;261:882-887)

[8]. Pancreaticojejunostomy versus pancreaticogastrostomy reconstruction after pancreaticoduodenectomy for pancreatic or
periampullary tumours: a multicentre randomised trial. Topal B!, Fieuws S, Aerts R, Weerts J, Feryn T, Roeyen G, Bertrand
C, Hubert C, Janssens M, Closset J; Belgian Section of Hepatobiliary and Pancreatic Surgery. Lancet Oncol. 2013 Jun;14(7):655-
62. doi: 10.1016/S1470-2045(13)70126-8. Epub 2013 May 2.

[9]. Meta-analysis of pancreaticogastrostomy versus pancreaticojejunostomy after pancreaticoduodenectomy. Xiong JJ% Tan
CL, Szatmary P, Huang W, Ke NW, Hu WM, Nunes QM, Sutton R, Liu XB. Br J Surg. 2014 Sep;101(10):1196-208. doi:
10.1002/bjs.9553. Epub 2014 Jul 16.

[10]. Internal stenting of the hepaticojejunostomy and pancreaticojejunostomy in patients undergoing pancreatoduodenectomy to promote
earlier discharge from hospital.Yoshimi F*, Ono H, Asato Y, Ohta T, Koizumi S, Amemiya R, Hasegawa H. Surg
Today. 1996;26(8):665-7.

[11].  Stented versus nonstented pancreaticojejunostomy after pancreatoduodenectomy: a prospective study.Roder JD?, Stein HJ, Béttcher
KA, Busch R, Heidecke CD, Siewert JR. Ann Surg. 1999 Jan;229(1):41-8.

[12].  Stenting is unnecessary in duct-to-mucosa pancreaticojejunostomy even in the normal pancreas. Imaizumi T*, Harada N, Hatori
T, Fukuda A, Takasaki K. Pancreatology. 2002; 2(2):116-21.

DOI: 10.9790/0853-1603073033 www.iosrjournals.org 32 | Page


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sch%C3%A4fer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=12170018
https://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BCllhaupt%20B%5BAuthor%5D&cauthor=true&cauthor_uid=12170018
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clavien%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=12170018
https://www.ncbi.nlm.nih.gov/pubmed/12170018/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wente%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bassi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dervenis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fingerhut%20A%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gouma%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Izbicki%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neoptolemos%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Padbury%20RT%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarr%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarr%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sarr%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Traverso%20LW%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yeo%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%BCchler%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=17981197
https://www.ncbi.nlm.nih.gov/pubmed/17981197/
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Berge%20Henegouwen%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=9328386
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Gulik%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=9328386
https://www.ncbi.nlm.nih.gov/pubmed/?term=DeWit%20LT%5BAuthor%5D&cauthor=true&cauthor_uid=9328386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Allema%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=9328386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rauws%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=9328386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Obertop%20H%5BAuthor%5D&cauthor=true&cauthor_uid=9328386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gouma%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=9328386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gouma%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=9328386
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gouma%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=9328386
https://www.ncbi.nlm.nih.gov/pubmed/9328386/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malleo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crippa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Butturini%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salvia%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Partelli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rossini%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bacchion%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pederzoli%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pederzoli%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pederzoli%20P%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bassi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=20961369
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2999788/
https://dx.doi.org/10.1111%2Fj.1477-2574.2010.00203.x
https://dx.doi.org/10.1111%2Fj.1477-2574.2010.00203.x
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aranha%20GV%5BAuthor%5D&cauthor=true&cauthor_uid=16785358
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aaron%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16785358
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shoup%20M%5BAuthor%5D&cauthor=true&cauthor_uid=16785358
https://www.ncbi.nlm.nih.gov/pubmed/16785358
https://www.ncbi.nlm.nih.gov/pubmed/?term=Topal%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fieuws%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aerts%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Weerts%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feryn%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roeyen%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bertrand%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bertrand%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bertrand%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hubert%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Janssens%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Closset%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Belgian%20Section%20of%20Hepatobiliary%20and%20Pancreatic%20Surgery%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/23643139
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xiong%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tan%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Szatmary%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20W%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ke%20NW%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nunes%20QM%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sutton%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20XB%5BAuthor%5D&cauthor=true&cauthor_uid=25042895
https://www.ncbi.nlm.nih.gov/pubmed/25042895
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yoshimi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8855507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ono%20H%5BAuthor%5D&cauthor=true&cauthor_uid=8855507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asato%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=8855507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ohta%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8855507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koizumi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=8855507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Amemiya%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8855507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hasegawa%20H%5BAuthor%5D&cauthor=true&cauthor_uid=8855507
https://www.ncbi.nlm.nih.gov/pubmed/8855507/
https://www.ncbi.nlm.nih.gov/pubmed/8855507/
https://www.ncbi.nlm.nih.gov/pubmed/8855507/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roder%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=9923798
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stein%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=9923798
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B6ttcher%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=9923798
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B6ttcher%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=9923798
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B6ttcher%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=9923798
https://www.ncbi.nlm.nih.gov/pubmed/?term=Busch%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9923798
https://www.ncbi.nlm.nih.gov/pubmed/?term=Heidecke%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=9923798
https://www.ncbi.nlm.nih.gov/pubmed/?term=Siewert%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=9923798
https://www.ncbi.nlm.nih.gov/pubmed/9923798
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imaizumi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12123091
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harada%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12123091
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hatori%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12123091
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hatori%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12123091
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hatori%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12123091
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fukuda%20A%5BAuthor%5D&cauthor=true&cauthor_uid=12123091
https://www.ncbi.nlm.nih.gov/pubmed/?term=Takasaki%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12123091
https://www.ncbi.nlm.nih.gov/pubmed/12123091/

Duct To Mucosa Pancreatico Gastrostomy With Internal Stenting After Pancreaticod....

[13].

[14].

[15].
[16].

[17].
[18].
[19].
[20].
[21].
[22].
[23].
[24].
[25].

[26].

Does pancreatic duct stenting decrease the rate of pancreatic fistula following pancreaticoduodenectomy? Results of a prospective
randomized trial. Winter JM*, Cameron JL, Campbell KA, Chang DC, Riall TS, Schulick RD, Choti MA, Coleman J, Hodgin
MB, Sauter PK, Sonnenday CJ, Wolfgang CL,Marohn MR, Yeo CJ. J Gastrointest Surg. 2006 Nov;10(9):1280-90; discussion 1290.
Duct-to-mucosa pancreaticogastrostomy is a safe anastomosis following pancreaticoduodenectomy .Authors R. F. Payne, J. A. Pain.
BJS. Volume 93, Issue 1,2006 january, pages 73 -77.

Pancreatic anastomosis after pancreaticoduodenectomy: how we do it.

Shrikhande SV, Kleeff J, Biichler MW, Friess H. Indian J Surg. 2007 Dec;69(6):224-9. doi: 10.1007/s12262-007-0031-3. Epub
2008 Jan 28.

Duct-to-mucosa pancreaticojejunostomy reduces the risk of pancreatic leakage after pancreatoduodenectomy.Hosotani R*, Doi
R, Imamura M. ) World J Surg. 2002 Jan;26(1):99-104. Epub 2001 Nov 26.

No mortality after 150 consecutive pancreatoduodenctomies with duct-to-mucosa pancreaticogastrostomy.Murakami Y*, Uemura
K, Hayashidani Y, Sudo T, Hashimoto Y, Nakagawa N, Ohge H, Sueda T. J Surg Oncol. 2008 Mar 1; 97(3):205-9.

Complications of pancreatic cancer resection.

Halloran CM, Ghaneh P, Bosonnet L, Hartley MN, Sutton R, Neoptolemos JP

Dig Surg. 2002; 19(2):138-4

Complications of pancreatic surgery

Choon-Kiat Ho, Jorg Kleeff, Helmut Friess, and Markus W. BiichlerHPB (Oxford). 2005; 7(2): 99-108.

Postoperative Pancreatic Biliary Surgical Complications Luis Tejedor, Alejandro Serrablo, journal of gastroenterology and
hepatolgy research.vol 2, no.7

Surgeon volume and operative mortality in the United States. Birkmeyer JD, Stukel TA, Siewers AE, Goodney PP, Wennberg DE,
Lucas FL

N Engl J Med. 2003 Nov 27; 349(22):2117-27

DOI: 10.9790/0853-1603073033 www.iosrjournals.org 33 | Page


https://www.ncbi.nlm.nih.gov/pubmed/?term=Winter%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cameron%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Campbell%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Riall%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schulick%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Choti%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Coleman%20J%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hodgin%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hodgin%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hodgin%20MB%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sauter%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sonnenday%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolfgang%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marohn%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yeo%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=17114014
https://www.ncbi.nlm.nih.gov/pubmed/17114014/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shrikhande%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=23132992
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kleeff%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23132992
https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%BCchler%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=23132992
https://www.ncbi.nlm.nih.gov/pubmed/?term=Friess%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23132992
https://www.ncbi.nlm.nih.gov/pubmed/23132992
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hosotani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11898041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11898041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11898041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doi%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11898041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Imamura%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11898041
https://www.ncbi.nlm.nih.gov/pubmed/11898041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murakami%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uemura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uemura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Uemura%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hayashidani%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sudo%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hashimoto%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nakagawa%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ohge%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sueda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=18050288
https://www.ncbi.nlm.nih.gov/pubmed/18050288
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20CK%5BAuthor%5D&cauthor=true&cauthor_uid=18333171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kleeff%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18333171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Friess%20H%5BAuthor%5D&cauthor=true&cauthor_uid=18333171
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2023932/

