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Introductıon 

Among all tumor diseases, pancreatic cancer ranks 
13th worldwide (1). There has also been a steady 
increase in the incidence of cancer of the 
biliopancreaticoduodenal zone (2). 
Pancreaticoduodenal resection is the only radical 
treatment for tumors of the head of pancreas and 
biliopancreaticoduodenal zone.  Most authors indicate 
the leading role of the surgical method in the 
treatment of this patient population (2 (P.18-20), 3, 4, 
5). Among typical specific complications in 
pancreaticooduodenal resections, there occur 
complications, which arise after the imposition of 
pancreaticodigestive anastomoses, – pancreatitis of 

stump, pancreonecrosis, dehiscence of pancreatic 
biliodigestive anastomoses, dysfunction of 
gastroduodenal anastomosis, erosive intraperitoneal 
hemorrhage, gastrointestinal hemorrhage, local 
suppurative complications, biliary and intestinal fistula 
(6, 7, 8).   

Pancreaticodigestive anastomosis remains the most 
vulnerable place of pancreaticoduodenal resection. 
The incidence of its dehiscence reaches 15%-30%, 
and in almost 50% of cases it leads to mortality (9). 
Another serious complication of pancreaticoduodenal 
resections in the early postoperative period is 
considered to be destructive pancreatitis of the 
pancreatic stump, which often lead to insufficiency of 
sutures of pancreaticojejunostomy (10,11). One of the 

ABSTRACT 

Pancreaticoduodenal resection- is the only radical method of treating the tumour of the biliopancreaticoduodenal zones 
and chronic pseudotumour lesions of the head of the pancreas. The aim of our work is to increase good results of the 
gastropancreaticoduodenal resections.  
From 1984-2006 in the Syzganov A.N. National scientific center of surgery, 138 pancreaticoduodenal resections were 
carried out due to tumors of the pancreaticoduodenal zones and chronic bulbous pseudotumourous pancrearitis. For 
finding out the specific complication of the gastropancreaticoduodenal resection, 103 patient’s medical records of the 
control group were analyzed. Based on our experiences, we have the following indications before carrying out our methods 
of pancreatodigestive anastomosis. 
Our method of the gastropancreaticoduodenal resection has reduced the post -surgical complications: acute pancreatitis of 
the pancreatic stump –from 49 incidence (47,5%) to only one (2,8%), pancreonecrosis -16 (15,5%) to 0, indehiscence  of 
the pancreaticojejunal anastomosis –from 25 (24,2%) to 2 (5,7%), indehiscence of the hepaticojejunal anastomosis – from 
14 (13,6%) to 1 (2,8%), indehiscence of the gastrointestinal anastomosis – from 2 (1,9%) to 0. Gastrointestinal bleeding –
from 6 (5,8%) to 1 (2,8%), intestinal fistulas – from 2 (1,9%) to 0, pancreatic fistulas – from 4 (3,9%) to 0, gastro stasis- 
from 10 (9,7%) to 0. In the control group, the most common reason of the mortality was peritonitis in (49,9%) due to 
indehiscence and necrosis of the pancreas and development of retroperitoneal phlegmons and abscess, and also erosive 
bleeding (43,8%). In the main group within the last three years among the 35 operated patients with our methods, there 
was a mortality in one case (2,8%).  
After all, we can conclude that, the newly developed method of invaginating pancreaticojejunal anastomosis “end to end” 
with adequate drainage of the anastomosis zone through microjejunostomy provides decompression of the zone of the 
pancreaticojejunal anastomosis through microjejunostomy, hence reduced the indehiscence of the pancreaticojejunal 
anastomosis. 
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reasons for the development of such complications is 
the reflux of intestinal contents into the duct of the 
pancreatic stump (12).  

According to many authors (13,14,15,16), the main 
reason for the dehiscence of pancreaticojejunostomy 
is an increase in the intestinal pressure in the 
anastomotic zone associated with the development of 
postoperative intestinal paresis.  

To date, methods for early diagnosis of dehiscence of 
pancreaticojejunostomy are not sufficiently 
developed. According to the literature, there is a 
number of different methods for diagnosing 
pancreaticojejunostomy dehiscence, but most of them 
require a long time and are quite expensive,and very 
often it is difficult to differentiate the picture of 
pancreaticojejunostomy dehiscence with symptoms of 
acute pancreatitis of the pancreatic stump (1 (p. 304)). 
The technical methods for applying 
pancreaticojejunostomy depending on the state of the 
pancreatic parenchyma and ductal system of the gland 
have not been fully developed, which also affects the 
results of pancreaticoduodenal resections.   

Consequently, the problem of acute postoperative 
pancreatitis and the dehiscence of 
pancreaticojejunostomy is relevant to date and 
requires further study. The development of a method 
for decompression of the pancreaticojejunostomy 
area, which allows to preserve the functional viability 
of pancreaticojejunostomy, as well as a method for 
the formation of pancreaticojejunostomy and early 
diagnosis of pancreaticojejunostomy dehiscence, are 
the main tasks of biliopancreaticoduodenal surgery, 
the solution of which will reduce the number of early 
complications and mortality after 
pancreaticoduodenal resections. It would be possible 
to improve the results of gastropancreaticoduodenal 
resections.  

Materials and Methods 

The work is based on the analysis of the results of 
surgical treatment of 138 patients with tumors of the 
pancreaticoduodenal zone and chronic capitate 
pseudotumor pancreatitis, which underwent radical 
operations – gastropancreaticoduodenal resections 
(GPDR) in various reconstruction options for the 
period of 1984 - 2006. Among them, 95 men and 43 
women. The age of patients ranged from 30 to 73 
years.   

The majority of patients had, pancreatic head cancer – 
90 (65.2%), cancer of the major duodenal papilla – 35 
(25.3%), and chronic cephalic pseudotumor 
pancreatitis – 13 (9.5%). All 138 patients underwent 

GPDR surgery, where 7 patients underwent pylorus 
preserving resection.   

Depending on the types of reconstruction, the 
patients were divided into two groups. The main 
group consisted of 35 patients with tumors of the 
pancreaticoduodenal zone and chronic cephalic 
pancreatic pseudotumor, which underwent radical 
surgery – GPDR with the reconstruction phase of the 
developed method for the period of 2004 - 2006. The 
control group consisted of 103 patients operated on 
for the period of 1984-2004.  

Laboratory tests, such as general blood test, 
determination of its rhesus group, coagulation time, 
prothrombin index, biochemical studies of blood 
serum and proteinograms, general urine test, and 
tumor marker CA 19-9 (for the patients with 
pancreaticoduodenal cancer zones) were used among 
all the patients. Instrumental methods of diagnosis 
included: ultrasound, FGDS, biopsy for tumors of the 
major duodenal papilla, magnetic resonance 
cholangiopancreatography, computer tomography, 
endoscopic retrograde cholangiopancreaticography, 
laparoscopy.  

Onward, the surgery continues according to our 
method.  The stump of the gland is mobilized in 2 cm 
in a distal direction along the posterior semicircle. 
Behind the colon, 3-4 cm from the border of the 
intersection of the stump of the gland, an initial loop 
of the jejunum with stitched edges is brought up 
regardless of the state of the pancreatic stump 
parenchyma and duct diameter, the first row of the 
posterior lip of the anastomosis is formed with U-
shaped sutures using prolene-4/0. Sutures are 
brought through the serous-muscular layer of the 
small intestine. Onward, an injection is performed on 
the posterior semicircle of the gland at a distance of 
1.5-2 cm from the edges of the resection, capturing 
the capsule and parenchyma of the gland (Figure 1).  

Onward, tantalum staples are removed, intestinal 
lumen is opened, then nodal sutures are put in onto 
the second row of the posterior lip of the anastomosis 
between the edges of the intestine and pancreas, 
capturing the lower wall of the pancreatic duct stump 
in the suture (Figure 2).  

The front lip is formed in the same manner, like the 
second row of the rear lip (Figure 3).  

In order to keep the tightness and reliability of the 
anastomosis, the pancreatic stump is invaginated into 
the small intestine. The second row of U-shaped 
sutures is put in along the anterior semicircle of the 
serous-muscular layer of the jejunum at a distance of 
1.5 cm from the anastomosis with underruning the 
capsule and parenchyma of the pancreas at a distance 
of  1.5-2   cm   from   the   anastomosis   line.   When  
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Fig. 1: Putting in of U-shaped sutures on the posterior 
semicircle of the anastomosis  
 

 
Fig. 2: The formation of the second row of the posterior 
lip of the anastomosis with the capture of the lower wall of 
the stump of the pancreatic duct with interrupted sutures  

tightening the sutures, the intestine is screwed onto 
the stump of the pancreas without tension and 
eruption, even with an extremely juicy parenchyma of 
the gland (Figure 4).  

In order to decompress and prevent PJS dehiscence, 
this zone is being drained – a silicone tube is installed 
in the intestinal lumen with multiple holes made on 
the lateral surfaces. Below the PJS zone at 20 cm-30 
cm, a purse suture with catgut is put in onto the 
serous surface of the anterior jejunum wall. A hole is 
formed in the center of the purse suture by 
coagulation, where it is introduced to the PJS zone. 
Microjejunostomy is fixed with a purse suture. 
Onward, at the end of the surgery, the 
microjejunostomy is sutured on the right to the lateral 
surface of the anterior abdominal wall and is brought 
out through the counterpuncture, where it is fixed to 
the skin (Figure 5).  

 

 
Fig. 3: The formation of the anterior lip of the 
anastomosis with interrupted sutures  
 

 
Fig. 4: Invagination of the pancreatic stump into the small 
intestine  

Dehiscence of a biliodigestive anastomosis is the next 
most dangerous complication of GPDR. It is closely 
connected with a number of complications, in 
particular with the development of pancreonecrosis 
and local purulent processes in the abdominal cavity. 
HJS is formed below the PJS at 10-15 cm, using "end-
to-side" method with single-row interrupted outside 
sutures with Vicryl 4/0 suture material that resolves 
after about 40 days, which prevents the formation of 
ligative lithiasis. In order to decompress the hepatic 
ducts, we conducted the drainage according to Felker 
through the microjejunostomy, in case of preservation 
of the cystic duct, we conducted the drainage 
according to Pikovsky (Figure 6).  

At the beginning, a small curvature of the stomach 
stump is formed by double-row sutures. Departing 
from the GEA by 40-50 cm, the "end to side" GEA  
is put in with double-row sutures. The probe is 
brought behind the GEA.  

Having analyzed the incidence of dehiscence in 
various types of pancreaticojejunostomy, we found 
that it typically evolved during its formation with 
drainage of the pancreatic duct. We believe that it is 
connected with the deficiencies  of  drainage  systems,  
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Fig. 5: Drainage of the pancreaticojejunostomy zone 
through microjejunostomy  
 

 
Fig. 6: Schematic illustration of the surgery of the 
reconstructive phase in its final form 

which cover the outflow of pancreatic juice from 
subsegmental ducts of the pancreatic stump with wall 
sections, especially with loose gland with unchanged 
ducts. It was established that 14,2% of patients had 
the dehiscence of PJS with drainage of the pancreatic 
duct; 10.1% of patients had PJS dehiscence without 
drainage of the pancreatic duct. Based on our 
experience, we have determined the following 
indications for choosing the PJS method. When 
treating a pancreatic stump, regardless of the size of 
the duct of Wirsung and pancreatic parenchyma, we  

 
Fig. 7: Schematic illustration of the method for early 
diagnosis of pancreaticojejunostomy dehiscence after 
gastropancreaticoduodenal resection 

have developed an end-to-end invaginated PJS with 
drainage of the anastomotic zone through 
microjejunostomy.   

Over the past three years, we have preferred the 
formation of all anastomoses on one loop of the 
jejunum. 35 patients of the main group were operated 
on using this method. The imposition of anastomoses 
is performed in the following order: PJS, HJS, GEA.  

We have developed a method for the prevention of 
pancreaticojejunostomy dehiscence with GPDR. The 
essence of the invention is that decompression of the 
PJS zone outward through the microjejunostomy 
ensures the removal of pancreatic secretion, bile, 
intestinal contents from the wound surface of the 
pancreatic stump, and also the intestinal pressure on 
the sutures of the anastomosis is eliminated, since an 
increase of pressure in the small intestine can lead to 
the eruption of sutures, especially with prolonged, 
postoperative intestinal paresis.   

The formation of PJS causes a decrease in tone and 
violation of peristaltic activity of the intestine. As a 
result, the intestinal pressure increases, which leads to 
overstretching of the intestinal walls, and due to 
overstretching, ischemic disorders and the 
development of suture dehiscence can occur in the 
anastomotic area. Also, intestinal contents are thrown 
into the pancreatic duct of the pancreatic stump, 
which is especially important for prolonged 
postoperative intestinal paresis. In order to avoid this 
complication, we conducted the drainage of the PJS 
zone through the microjejunostomy. Outward PJS 
drainage allows controlling the intestinal pressure and 
thereby facilitates decompression of the anastomotic 
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area, preventing the development of pancreatitis and 
PJS dehiscence.  

Pressure measuring in the small intestine was daily 
performed for all patients of the main group. On the 
first day after the surgery, the patient was injected 
with warm degassed mineral water into the 
microjejunostomy in a volume of 400 ml. The speed 
of fluid injection was 60-70 drops per minute. The 
solution perfusion was performed from a height of 
300 mm in a horizontal position of the patient’s body, 
on his back. The level of the midaxillary line was 
taken as the zero mark. Naturally, the pressure in the 
small intestine is 80-90 mm w.c.   

In our survey, the pressure in the intestinal lumen on 
the first day was (226.9 ± 8.4) mm w.c. On the 
second day, the intestinal pressure decreased to (210.6 
± 8.0) mm w.c. On the third day, the intestinal 
pressure was (193.2 ± 7.0) mm w.c. On the fourth 
day, the intestinal pressure decreased to (170.9 ± 6.8) 
mm w.c. On the fifth day, the intestinal pressure 
decreased to (145.5 ± 5.1) mm w.c. On the sixth day, 
the intestinal pressure was up to (121.5 ± 3.3) mm 
w.c. On the seventh day, the intestinal pressure 
decreased to the upper normal level (101.6 ± 2.0) mm 
w.c., on the eighth day, the intestinal pressure 
decreased to the normal level and was (86.9 ± 1.1) 
mm w.c.  

Statistically processed data prove the reliability of the 
intestinal pressure increase up to high values, in the 
first 7 days after GPDR. This method proves the 
need for drainage of the PJS zone through the 
microjejunostomy, since the intestinal pressure 
decreases in dynamics to the normal level (86.9 ± 1.1) 
mm w.c. for eight days.  

Pancreatic secretion through the anastomosis with the 
further formation of a purulent leak in the free 
abdominal cavity above the PJS zone. In the second 
case, a complete destruction of the suture line 
evolved. We have developed an early and quick way 
to diagnose PJS dehiscence. The method is 
implemented as follows. 4.5% indigo carmine in a 
volume of 100 ml is injected in the microjejunostomy 
located in the PJS zone with a help of a medical 
syringe. Moreover, if there is a dehiscence of the PJS, 
the indigo carmine solution will pour out from this 
zone into the abdominal cavity and then will be 
allocated according to the control drainage, which is 
located in the abdominal cavity in the PJS area. 
Effusing of the solution from the control drainage 
confirms the dehiscence of the PJS anastomosis 
(Figure.7)  

 

Results 

In order to identify specific complications of GPDR, 
an analysis was conducted through the case histories 
of 103 patients from the control group who 
underwent GPDR using various reconstructive 
methods: with preservation of the pylorus  – 7 (6.8%) 
patients, standard GPDR  –  96 (93.2%) patients. 
Among the typical specific complications of GPDR, 
we distinguish: postoperative pancreatitis, 
pancreonecrosis, dehiscence of pancreaticjejunostomy 
and hepaticojejunostomy, intraperitoneal arrosive and 
gastrointestinal hemorrhages,  peritoneal abscesses, 
biliary, pancreatic and intestinal fistulas, dysfunction 
of gastroenterostomic anastomosis.  

In the immediate postoperative period 7 patients 
(20%) in the main group had complications. In the 
control group in the immediate postoperative period 
after the GPDR for the period of 1984-2006 49 
patients had the complications (47.5%), and the 
majority had two or more complications. The most 
frequent and dangerous complication after GPDR 
was the dehiscence of pancreaticojejunostomy, which 
was found in 25 patients (24.2%). 14 (13.6%) patients 
had hepaticojejunostomy failure (HJS).  

In 64 cases (62.1%), pancreaticjejunostomy and 
hepaticojejunostomy were formed on the loop 
switched off according to Roux-en-Y, 
gastroenteroanastomosis on the efferent intestinal 
loop of the small intestine. In 27 cases (26.2%), 
pancreatoenteroanastomosis and hepaticojejunostomy 
were bypassed on an isolated loop of the small 
intestine according to Roux-en-Y with an antireflux 
cuff, and gastroenteroanastomosis was applied on the 
efferent intestinal loop. In 12 cases (11.6%), only two 
anastomoses, pancreaticojejunostomy and 
gastroenteroanastomosis were bypassed. This method 
of reconstruction was performed for those patients 
who had previously been operated on for the purpose 
of decompression of the biliary tract, with the 
formation of cholecystjejunstomy with interintestinal 
anastomosis according to Brown. In 7 cases, PDR 
was made with the preservation of the pylorus – no 
mortality occurred. However, immediately after 
surgery, 5 patients had gastrostasis and troubles with 
stomach evacuation processes, and therefore a 
feeding process had to be conducted through a 
nasogastric tube.                                       

In the control group, 49 patients (47,5%) had acute 
stump pancreatitis. In most cases, its appearance 
occurred when there was a soft, loose consistency of 
the stump of the gland. In the control group, 16 
patients (15.5%) had pancreonecrosis. According to 
the control group, 25 patients (24.2%) had PJS 
dehiscence. Analyzing the data of these patients, it 
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was found that before insolvency, all patients had 
persistent intestinal paresis, which was the main 
reason for the dehiscence of PJS. 14 patients (13.6%) 
in the control group had HJS dehiscence. In the first 
two days after the GPDR surgery, the HJS dehiscence 
caused biliary peritonitis among 4 patients (28.6%). 
Among 5 patients (35.7%) over 5 days or more, the 
HJS dehiscence did not lead to general peritonitis. 
Taking into account the insolvency of HJS in the 
main group, recently, we have been performing 
drainage of hepaticojejunostomy with narrow thin-
walled hepatic choledochus according to Felker or 
Pikovsky. 2 (1.9%) patients in the control group had 
gastroenteroanastomosis dehiscence (GEA).  

We believe that this complication in one case was 
connected with the absence of a nasogastric tube, and 
in another case, with a technical defect within the 
formation of GEA, when gastric material began to 
effuse through the control drain on the third day.  

According to the control group, 3 patients (2.9%) had 
abdominal abscess. So, two patients had purulent 
parapancreatitis, which caused destructive pancreatitis 
in the postoperative period. In the third case, an 
abscess and phlegmon of retroperitoneal tissue were 
formed due to the dehiscence of the PJS. 3 patients 
(2.9%) in the control group had arrosive 
intraperitoneal hemorrhage. 6 patients (5.8%) in the 
control group had gastrointestinal hemorrhage. 10 
patients (9.7%) in the control group had gastrostasis; 
this complication is connected with the preservation 
of the pyloric stomach and its sphincter apparatus, 
which has contractility failures in this area, with a high 
degree of surgical trauma and extensive vagal 
denervation.  

Dıscussıon 

Pancreas surgery is performed frequently for many 
reasons like malignant tumors of pancreatic head, 
ampulla, distal bile duct, and may be performed 
for benign tumors, and trauma of pancreatic head 
and duodenum, while rarely perform for chronic 
pancreatitis, all around the world. 
Pancreaticoduodenectomy (PD) is accepted as a 
basic treatment option in pancreatic cancer (17). 

The mortality rate after pancreaticoduodenectomy 
(PD) has decreased to less than 5% in high-
volume centers (18). Postoperative complications 
prevalence is still high, although, morbidity and 
mortality have improved recently and after an 
improvement in intensive care management and 
surgical techniques (19). 

The main complications of 
gastropancreatoduodenal resection are: acute 

pancreatitis of the pancreatic stump in 47.5%, 
pancreonecrosis in 15.5%, dehiscence of 
pancreaticojejunostomy in 24.2%, dehiscence of 
hepaticojejunostomy in 13.6% of cases (20). 

For Example, Postoperative pancreatic fistula 
(POPF) rates remain higher than 10% in most 
previous prospective studies (21). It is clear that 
pancreatic anastomotic leakage is still one of the most 
important complications after the 
Gastropancreaticoduodenal Resections (22).  

POPF is believed to be consequence of pancreatic 
exocrine secretion seepage across a compromised 
anastomotic site, with the most likely mechanism 
being autodigestion 

and destruction of the tissue surrounding the PJ 
anastomotic site leading to dehiscence and 
seepage into the abdominal cavity. The release of 
these activated pancreatic juices then cause 
peripancreatic collections, intra-abdominal 
abscesses, hemorrhage, and POPF (23). 

The two majör risk factors for developing POPF 
are soft texture of the pancreatic remnant and 
diameter of the pancreatic duct stump (24). In 
order to reduce postoperative complications, 
especially PJ( pancreaticojejunostomy) anastomosis 
techniques were evaluated comparatively (25,26,27). 

There have been many attempts to reduce the 
incidence of POPF by, amongst others, technical 
variations of the reconstruction after PD, 
somatostatin analogues, pancreatic stenting and 
pancreatic drainage. 

To prevent the pancreatic anastomotic leak and 
clinically relevant POPF, there are four important 
points concerning PJ technique should be 
considered, based on previous evidence. 1-
Pancreatic juice should be completely drained, 2-
blood flow should be maintained in the pancreatic 
stump, 3-laceration of pancreatic parenchyma 
should be prevented, 4- the jejunum wall should 
be in close contact to the pancreatic cut surface 
(28). Invagination and duct-to-mucosa anastomosis 
techniques were compared in many studies, and the 
long-term results of the invagination  technique were 
found to be more satisfactory for soft 
pancreas(25,26). 

To protect the integrity of the anastomotic site by 
diverting the potentially caustic exocrine 
secretions of the pancreatic remnant away, Stent 
placement across the PJ anastomosis has been 
proposed. In addition, such stents have been 
theorized to promote precise placement of 
anastomotic sutures, facilitate decompression of 
the pancreatic remnant, and maintain patency of 
the pancreatic duct postoperatively (29,30). Two 
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types of pancreatic ductal stent are used widely by 
surgeons for the pancreaticojejunal anastomosis: 
external or internal (31). 

The internal stent technique is generally 
performed by inserting a 6 cm stent into the 
pancreatic duct such that one-half of its length 
remains within the duct itself, bridges across the 
anastomotic site, and empties into the jejunal 
lumen. On the other hand, the external stent 

utilizes a longer stent placed similarly within the 
pancreatic duct stump, bridges across the 
anastomotic site into the jejunal lumen, but the 
tail of which is exited through a small enterotomy 
site in the free end of the jejunal loop. This is then 
closed with a purse-string 

suture, externalized via a stab incision in the 
anterior abdominal wall, and closed by suturing 
the serosa of the jejunum to the peritoneum of the 
abdominal wall (32,33). 

The outcomes of trials comparing external and 
internal stenting are discordant, and definitive 
evidence regarding the optimal surgical technique 
to reduce POPF rates is still lacking.It has been 
stated that new surgical approaches are needed to 
reduce pancreatic anastomotic leakage and related 
complications(34,35).  

External stents have a low risk of proximal 
migration, but stent removal is potentially 

hazardous and can cause pancreatitis or late-onset 
stenosis(32). In contrast, internal stents have no 
risks associated with accidental removal or kinking 
of the stent, but proximal migration is a possibility 
and can cause pancreatitis or pancreatolithiasis. 

One meta-analysis reported that an external stent 
for PJ decreased the rates of POPFs(36), however, 
another recent comprehensive systematic review 
with a meta-analysis reported that there was no 
significant difference in the rates of POPFs, in-
hospital mortality, reoperation, delayed gastric 
emptying, wound infection, and intra-abdominal 
abscesses between the stent and no-stent groups. 
They only found that the postoperative overall 
morbidity was lower and the total hospital stay 
was shorter in the external stent group compared 
to the no-stent group(37). In a 2012 randomized 
control trial, Motoi et al. found that the incidence 
of clinically significant POPF was decreased in the 
presence of an externalized pancreatic duct stent 
(6.4% stented vs. 21.7% non-stented, P ¼ 0.04) 
(33). Howard reported no pancreatic fistulas in 56 
consecutive cases using the external drainage tube, 
and a prospective study found that pancreatic 
fistula decreased from 29% to 7% using an 
external drainage tube (38). In a randomized 

controlled trial (RCT), Poon et al found that 
patients with an external drainage tube had a 
significantly lower pancreatic fistula rate 
compared with a nonstented group, and pancreatic 
texture did not affect the incidence of pancreatic 
fistula(32). 

For external stents, several RCTs, observational 
case series and meta-analyses have shown 
reductions in the incidence of POPF when 
compared with no stenting. Internal stents have 
also been reported as effective in reducing POPF 
rates in some retrospective studies. In contrast, 
discordant results reporting no utility of external 
or internal stents can be found in the 
literatüre(39). An RCT conducted by Kamoda et 
al. compared external and internal stents, and 
showed similar POPF rates(40). In another RCT 
comparing external and internal stents after PD, 
postoperative hospital stay was shorter in the 
internal stent group, but there was no impact on 
complication rates, including POPF(30).  

Our method of GDPR allowed us to reduce the 
number of postoperative complications: acute 
pancreatitis of the pancreatic stump –  from 49 cases 
(47.5%) to one (2.8%), pancreonecrosis – 16 (15.5%) 
to 0, dehiscence of pancreaticojejunostomy – from 25 
(24.2%) to 2 (5.7%), dehiscence of 
hepaticojejunostomy – from 14 (13.6%) to 1 (2.8%), 
dehiscence of gastroenteroanastomosis – from 2 
(1.9%) to 0, gastrointestinal hemorrhage – from 6 
(5.8%) to 1 (2.8%), intestinal fistula – from 2 (1.9%) 
to 0, pancreatic fistula – from 4 (3.9%) to 0, 
gastrostasis – from 10 (9.7%) to 0. 

For the period of 1984-1991 the mortality rate was 
28%. For the period of 1992-1997 the mortality rate 
was 14.2%. For the period of 1998-2003 the mortality 
rate was 8.8%. 

For the period of 2004-2006 when our method of 
gastropancreatoduodenal resection was applied, the 
mortality rate decreased by 2.8%. 

The obtained scientific and practical results of the 
application of the developed method of 
gastropancreatoduodenal resection for the treatment 
of tumors of the pancreatoduodenal zone and chronic 
cephalic pseudotumor pancreatitis made it possible to 
formulate the following scientific conclusions and 
practical recommendations. 

The developed "end-to-end" invaginative 
pancreaticojejunostomy pancreatitis with drainage of 
the pancreaticojejunostomy zone through 
microjejunostomy reduces the incidence of acute 
pancreatitis from 47.5% to 2.8%, pancreatic necrosis  
– from 15.5% to 0%, pancreaticojejunostomy 
dehiscence – from 24.2% to 5.7%, 
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hepaticojejunostomy dehiscence – from 13.6% to 
2.8%, mortality rate – from 17% to 2.8%. 

The developed method for drainage of the 
pancreaticojejunostomy zone through the 
microjejunostomy and the introduction of indigo 
carmine through it allows an early diagnosis of 
pancreaticojejunostomy dehiscence. Detection of 
anastomotic leakage in the early period is important. 
High suspicion and early detection of the 
postoperative complication is the critical factor in the 
care of the patient (22). 

The formation of invaginative 
pancreaticjejunostomy on a single loop of the 
jejunum provides an adequate exogenous and 
endogenous function of the pancreatic stump in 
the shortest time after surgery, which allows to 
achieve good immediate treatment results with 
88% of patients. 

Recent studies using a technique similar to ours are 
not available in the database. As a result, our study; 
offers a new and effective method to reduce 
pancreatic leak and related complications. The newly 
developed method of invaginating pancreaticojejunal 
anastomosis “end to end” with adequate drainage of 
the anastomosis zone through microjejunostomy 
provides decompression of the zone of the 
pancreaticojejunal anastomosis through 
microjejunostomy, hence reduced the indehiscence of 
the pancreaticojejunal anastomosis.  

1-The developed drainage of the 
pancreaticojejunostomy zone through 
microjejunostomy reduces the incidence of acute 
pancreatitis, pancreatic necrosis, 
pancreaticojejunostomy dehiscence and 
hepaticojejunostomy dehiscence via decompression 
of anastomosis.  

2- By the use of microjejunostomy and the 
introduction of indigo carmine through it allows an 
early diagnosis of pancreaticojejunostomy 
dehiscence.   

No financial resources have been used for this 
article. 

Disclosure: The authors declare no conflict of 
interest. 
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