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Introduction. Although in recent years there have been various versions of pancreatic - digestive reconstruction after cephalic duodenopan-
createctomy, this issue is still highly debated.
Purpose. This paper aims at comparing postoperative outcomes after gastric pancreatic anastomosis using transfixing threads as opposed 
to the purse-string suture method.
Material and methods. Our study consisted of a lot of 15 patients that underwent cephalic duodenopancreatectomy from the 1th of May 
2014 to the 30th of April 2015. The pancreatico - digestive reconstruction was done by pancreatico-gastric anastomosis using three different 
techniques: double purse-string suture used for the patients in the first group (group 1, n = 5 patients); one purse-string suture and 2 trans-
fixing “U-sutures” passed through the stomach and the pancreas for the patients in the second group (group 2, n = 5 patients) and ducto-
mucosa anastomosis with pancreatico-gastric transfixing threads in the third group (group 3, n = 5 patients).
Results. Morbidity was 40% for the entire lot. Pancreatic fistula, occurred in two patients, one type A fistula in a patient in group 2 and one 
type B fistula in a patient in group 3. Biliary fistula occurred in one patient in group 2.  Mortality was at 13.3%. The median time to carry out 
the anastomosis in group 1 was 14 minutes, for patients in group 2, 20 minutes, and for patients in group 3, 25 minutes.
Conclusions. Gastric pancreatic anastomosis using purse-string sutures is a feasible, safe and fast process which reduces complications 
due to transfixing pancreatic threads.
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Introduction
Improvements in surgical technique and postoperative 
care decreased the postoperative mortality. In a study by 
Shailesh V. et al [1], a postoperative mortality of less than 
1%  is reported in highly experienced centers [2,3]. How-
ever, postoperative pancreatic fistula remains one of the 
most dreaded complications after duodeno- pancreatic re-
sections [4,5]. In a paper presented by Katsaragakis et al 
[6] pancreatic fistula is reported between 2% and 40% [7-
9]. A number of studies have shown that the overall rate of 
complications is lower after pancreatico-gastric anastomo-
sis as compared to pancreatico-jejunal anastomosis [10,11].  
In recent years, in order to reduce pancreatic fistulas new 
surgical techniques were created that have reduced or even 
avoided transfixing threads passed through the pancreas. In 
this paper we report the early results of pancreatico-gastric 
anastomosis following cephalic duodenopancreatectomy 
performed with and without transfixing threads passed 
through the residual pancreatic stump.

Material and Methods
This paper is a prospective study between the 1st of May 
2014 and the 30th of April 2015. Data was collected on 
patients with cephalic duodenopancreatectomy. The study 

was conducted with the consent of the Ethics Committee 
of the University of Medicine and Pharmacy Tirgu-Mures. 

In this period 15 cephalic duodenopancreatectomies 
were performed. The pancreatic- digestive reconstruction 
was achieved with pancreatico-gastric anastomosis. We 
compared data from patients with anastomosis performed 
using double purse-string sutures - first group (group 1, 
n = 5 patients) with those that underwent a transfixing 
threads anastomosis between the stomach and the pancre-
atic stump. In the group with transfixing threads some of 
the patients underwent a pancreatico-gastric anastomosis 
using one purse-string suture and 2 transfixing “U-sutures” 
passed through the posterior gastric wall and pancreatic 
stump (group 2, n = 5 patients) and the others under-
went a duct-to-mucosa anastomosis between the Wirsung 
duct and the gastric mucosa also using transfixing threads 
through the seromuscular layer of the posterior gastric wall 
and the pancreas (group 3, n=5 patients). 

The data collected concerned age, sex, type of pancrea-
tico-gastric anastomosis, morbidity, postoperative mortal-
ity, any further surgery, operative time and duration of the 
anastomosis itself, hospital stay. Pancreatic fistula was clas-
sified in three levels according to the ISGPF (International 
Study Group on Pancreatic Fistula): A grade – fistula with-
out clinical impact, B grade – fistula requiring maintaining 
fistula drains over a period of three weeks, C grade – fistula 
requiring another surgery for its management. According * Correspondence to: Vlad-Olimpiu Butiurca 
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to the International Study Group on Pancreatic Surgery 
it is considered a biliary fistula if an externalizing of bile 
is present on the drains even after 5 days postoperative 
and operative mortality is considered any death occurring 
within 30 days after surgery. After finishing the resection, 
the gastric pancreatic anastomosis was performed using 
one of the three techniques.

In group 1, following cephalic duodenopancreatec-
tomy a mobilization of the residual pancreatic stump is 
performed for about 3 cm. The mobilization is followed 
by a posterior transversal gastrotomy about 2cm in length 
followed by the passage of two purse-string threads at the 
seromuscular layer (Figure 1) and at the posterior gastric 
mucosa (Figure 2), around about 1 cm from the edges of 
the posterior gastrotomy. This is followed by the placement 
of two traction threads on the pancreatic stump. Through 
the distal gastric stump the residual pancreatic stump is 
pulled gently into the stomach at the level of the poste-
rior gastrotomy so that it will protrude about 2 cm above 
the gastric mucosa. The final step is to tighten the external 
thread of the purse-string followed by the internal one.

For the patients in the second group, the technique 
consisted of one purse-string suture to the posterior gas-
trotomy at approximately 1 cm from the edges of the gas-
trotomy and after pulling the pancreatic stump into the 
stomach, two “U-threads” through the stomach and pan-
creatic stump, above and below the Wirsung duct were 
placed (Figure 1 and 2).

For the patients in the third group the technique con-
sisted of an incision at the level of the posterior seromus-
cular layer of the stomach wide enough to be of a suitable 
length to the pancreatic stump. This is followed by a mini-
mum gastric mucosa incision and a suture with separate 
threads concerning the Wirsung duct and the gastric mu-
cosa. The final step is a running suture between the incised 
gastric seromuscular and the capsule and parenchyma of 
the pancreas. 

In all the techniques the Wirsung duct was incannulated 
with a plastic cannula and secured with resorbable threads. 
The tube was inserted for a length of about 5 cm while 
leaving about 2 cm outside the duct.

After finishing the pancreatico-gastric anastomosis the 
process continues with the end-to-side hepaticojejunos-
tomy  and the end-to-side gastrojejunostomy. 

All patients had a nasogastric tube inserted for the pro-
tection of the pancreatico-gastric anastomosis that was 
maintained until bowel movement resumption. Peritoneal 
drainage was removed on the 5-7th postoperative day if the 
drained fluid contained an amylase concentration that did 
not exceed 3 times the level of concentration serum. 

In all patients blood tests and amylase determinations 
from the drainage tubes was performed. 

Results
Of the 15 patients with cephalic duodeno pancreatectomy, 
5 patients underwent pancreatico-gastric anastomosis us-

ing double purse-string sutures with no transfixing threads 
through the pancreas (group 1). On another 5 patients 
pancreatico-gastric anastomosis was performed using one 
purse-string thread and 2 transfixing U-sutures through 
the stomach and the pancreas (group 2), while the last five 
patients underwent a duct-to-mucosa anastomosis with 
gastric pancreatic transfixing threads (group 3).

Of all the patients 10 were male and 5 women, aged 
between 57 and 85 years, median age was 67 years for pa-
tients in group 1, 65 for those in group 2, respectively 68 
years for the 3rd group. Pancreas of soft consistency was 
found in 8 cases, the technique used in this instance was 
pancreatico-gastric anastomosis with double purse-string 
threads in 5 cases, and in three cases the anastomosis was 
performed with a single purse-string and two “U-sutures” 
passed through the stomach and the pancreatic stump.

Histopathology exam revealed pancreatic ductal adeno-
carcinoma in 10 cases, 3 cases of ampulla adenocarcinoma, 
one pancreatic serous cystadenoma and one neuroendo-
crine pancreatic tumor. The median time to carry out the 
anastomosis in group 1 was 14 minutes, 20 minutes for 

Fig. 1. External purse-string

Fig. 2.  Internal purse-string
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patients in the second group and 25 minutes for patients 
in group 3. The median operative time was 180 minute 
for group 1, 190 minutes for group 2 and 205 minutes 
for group 3. The median hospital stay for group 1 was 
13 days, 18 days for group 2 and 14 days for group 3. 
         There were 2 postoperative deaths, in group 2 at a 
patient with sepsis due to a choleperitoneum and in group 
1 a patient due to acute myocardial infarction.      

Postoperative complications occurred in 6 patients 
(40%) (Table I). Pancreatic fistulas manifested at two pa-
tients; A type pancreatic fistula at a patient of group 2,  B 

type pancreatic fistula at a patient in group 3, which were 
solved by maintaining conservative peritoneal drainage.

Discussions
From the first cephalic duodenopancreatectomy performed 
by Kausch in 1909, there were numerous techniques that 
have targeted both the duodeno-pancreatic resection and 
pancreatico-digestive reconstruction [12]. 

After Whipple performs the first pancreatico-jejunum 
anastomosis in 1935, Waugh and Clagett perform the 
first pancreatico-gastric anastomosis in 1946. This type 
of anastomosis presents a number of advantages, includ-
ing: proximity of the two organs, the stomach providing 
a good support for sutures; the possibility of decompres-
sion by nasogastric tube; inactive pancreatic enzymes (due 
to the acidic environment of the stomach); the possibility 
of endoscopic management of eventual bleeding from the 
residual pancreatic stump. There are currently still many 
controversies regarding the reconstruction of the pancreas 
with the stomach or the jejunum [10,13]. In a study pre-
sented by Zovak M et. al [14] pancreatic fistula and biliary 
fistula rates are smaller in pancreatico-gastric anastomosis 
as compared to pancreatico-jejunum anastomosis [15,16]. 
Due to the fragility of the pancreas, pancreatic fistula can 
occur at sutures sites when transfixing threads are used 
passed through the parenchyma having a reported rate of 
0% to 18% in specialized centers [17].

In our study two pancreatic fistulas occurred (13.3%): 
one type A and one type B, both treated conservatively. 
Type A fistula occurred in one patient in group 2, and the 
type B in a patient in group 3. A number of factors have 
been incriminated in the occurrence of pancreatic fistulas, 
mainly a soft pancreas and a Wirsung duct diameter small-
er than 3mm [18]. A number of diseases are associated 
with soft consistency pancreas: Vater ampulla neoplasms, 

duodenal neoplasms, distal bile duct cancer, neuroendo-
crine tumors, cystic neoplasms of the pancreas [19,20].

In order to minimize trauma to the pancreatic paren-
chyma multiple surgical procedures have been described 
that reduce or even avoid passing threads through the pan-
creas. Ohigashi uses between 2 and 4 “U-sutures” passed 
through the remnant pancreatic stump and the posterior 
gastric wall [21]. In 2009 Peng uses only two double purse-
string sutures passed through the seromuscular layer and 
the mucosal layer of the posterior gastric wall, sealing the 
pancreatic stump inside the stomach [22]. Subsequently, 
in 2012, Bartsch describes a technique in which the anas-
tomosis is performed using one purse-string suture on the 
posterior wall of the stomach and two “U-threads” passed 
through the wall of the stomach and the pancreatic stump. 
[23]. Zhu describes a similar technique to Peng applying 
both of the purse string sutures using only a posterior ap-
proach [24].

In our experience pancreatico-digestive anastomosis 
that avoid transfixing threads are gaining ground. Thus, 
in the present study, five duct-to-mucosa anastomosis 
with the use of transfixing pancreatico-gastric threads were 
performed, five pancreatico-gastric anastomosis similar to 
Bartsch’s procedure using one purse-string thread and 2 
“U-threads” passed through the pancreas and the stomach 
and last but not least 5 pancreatico-gastric anastomosis us-
ing two purse string sutures similar to the procedure de-
scribed by Peng were performed.

The difference between the procedures described by 
Peng and Zhu is that we do not perform an excision of the 
posterior gastric seromuscular layer corresponding to the 
pancreatic stump. Median time for the anastomosis was 
14 minutes when performing a double purse string anasto-
mosis compared to 12 minutes as described by Zhu [24]; 
when performing a technique similar to the one described 
by Bartsch using one purse string suture and 2 “U-threads” 
the median time was 20 minutes compared to 18 minutes 
in Bartsch’s study [23]. 

In our study there were two pancreatic fistula: one type A 
fistula (patient in group 2) and one type B fistula (group 3). 

In his casuistry, Bartsch reports a rate of pancreatic fis-
tulas of 8.6%, while Peng reports one of 0% [23], and Zhu 
reports a pancreatic fistula rate of 2.2% [24]. Because of 
the well-known friability of the pancreas, we believe that 
pancreatic anastomosis without transfixing threads will 
gain numerous followers in the next period.

Conclusion
The pancreatico-gastric anastomosis using double purse-
string sutures is technically simple and avoids the use of 
transfixing pancreatic threads, thus decreasing pancreatic 
fistula rates.
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Table I. Group based complications following duodenopancreatec-
tomy 

Group No. Complications

Group 1 2
haemoperitoneum by splenic artery lesion

acute myocardial infarction

Group 2 3
pancreatic stump bleeding

choleperitoneum
type A pancreatic fistula

Group 3 1 type B pancreatic fistula
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