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A new method for surgical treatment of cysts 
located in the head of the pancreas

A b s t r a c t  — Over the past two decades, the number of 
patients with cystic formations of the pancreas has increased 
significantly. Especially the most productive part of the 
population aged 35–50 years suffers from this disease. The 
question of the choice of optimal and rational treatment 
policy is still an actual problem of modern surgery. The 
problem of choosing the most radical and at the same time 
the organ-preserving technique, helping to improve the 
immediate and long-term results, the quality of life and 
social and labor rehabilitation, has not lost its relevance, and 
the studies carried out in this area are currently important.

K e y w o r d s  — cyst of the pancreas, internal drainage, 
pancreatocystogastrostomy.

I n t r o d u c t i o n
Among experts there is no consensus in matters 

of surgical tactics for pancreatic cysts [2]. The range of 
surgical interventions performed for pancreatic cysts 
is quite wide: external drainage of cysts, enucleation of 
a cyst, various in volume resections of the pancreas to-
gether with a cyst (radical operations), the formation 
of internal fistulae between the cyst wall and various 
sections of the gastrointestinal tract.

Internal drainage of pancreatic cysts is most 
prevalent. The frequency of its use reaches from 30 to 
60% [4, 5, 6].

Indications for internal drainage of pancreatic 
cysts are [2, 6, 7]:

1.	 The presence of single-chamber pancreatic cysts 
formed with the capsule communicating with the 
ductal system of the pancreas

2.	 Cysts of retention
3.	 The location of pseudocysts in the head of the 

pancreas
4.	 Cystic expansion of the main pancreatic duct.

Performing internal drainage is especially advis-
able when pancreatic cysts are located in the head of 
the pancreas, since [4]:
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1.	 radical operations are technically difficult to 
perform, due to the trauma of the pancreas

2.	 external drainage in most cases is complicated by 
long-existing external pancreatic and purulent fis-
tulas in 15–30% of patients, and the rapid closure 
of the puncture channel, followed by recurrent 
cyst formation in 20–60% of patients

The final decision on the formation of a specific 
type of cysto-digestive anastomosis is made during 
surgery and depends on many factors including the 
nature, location, size, number of cysts, degree of ma-
turity, the condition of the wall and characteristics of 
the contents of the cyst, as well as the condition of the 
ductal system of the gland.

The main methods of internal drainage are:  
1.	 Cystojejunostomy;
2.	 Cystogastrostomy; 
3.	 Cystoduodenostomy

Most often, surgeons use cystojejunostomy. 
Along with the obvious advantages of this method it 
has disadvantages:

1.	 Effect of tension of organs stitched together due 
to short mesentery of the small intestine;

2.	 Disorders of digestion, malabsorption due to 
the penetration of pancreatic juice through the 
anastomosis below the duodenal junction;

3.	 Adhesive process in the abdominal cavity;
4.	 Tight fusion of the cyst with the posterior wall of 

the stomach.   

In addition, enterokinases released into the lumen 
of the small intestine, cause activation of trypsinogen, 
leading to the destructive action of the anastomosis 
zone, causing its failure. When applying the longitudi-
nal pancreato-cysto-jejuno-anastomosis, postoperative 
complications developed in 20% of cases [6].

Cystoduodenostomy is the rarest variant of 
internal drainage of pancreatic cysts. Its application 
is shown in cases when the cyst is located in the head 
of the pancreas and performing a transventricular 
operation is difficult for some reason. But at the same 
time, cystoduodenostomy has drawbacks: significant 
technical complexity; danger of injury to the pancrea-
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toduodenal vessels and intrapancreatic choledochus. 
According to C. Frey, when cysto-duodeno-anasto-
mosis was applied, the outcome was fatal in 40% of 
patients, and 20% of those operated on had chronic 
pancreatitis. [3]. 

Currently, endoscopic drainage is widely used 
in the treatment of patients with pancreatic cysts 
[5, 7]. This also includes an endoscopic imposition of 
cystogastro-anastomoses and cystoentero-anastomo-
ses, as well as transpapillary stenting of the pancreatic 
duct [11]. The disadvantages of these types of opera-
tions are: the difficulty of hemostasis in the area of the 
anastomosis, the impossibility of a thorough revision 
of the cavity of pseudocyst [10]. The most frequent 
of them are suppuration of the contents of the cyst as 
a result of reflux of the contents of the stomach and 
duodenum, bleeding from the puncture site and fistula 
in the process of performing transmural access and ste-
nosis of the anastomosis. In addition, when performing 
transluminal drainage without the use of visualization 
tools, a perforation of the hollow organ of the abdomi-
nal cavity, bleeding from large vessels is possible [9]. 
Recurrence rate can reach 25% [9]. In transpapillary 
drainage, inflammatory changes in the parenchyma 
and in the main pancreatic duct are the most common 
complications (35%) [7, 1]. Less common complica-
tions: occlusion of the stent, bleeding, perforation, the 
addition of infectious complications and migration of 
the stent. Moreover, the frequency of migration of the 
stent is 3–15% [1].

Cystogastrostomy is technically the most simple, 
fairly safe and appropriate intervention for cysts of the 
pancreatic head [6]. At the same time:

1.	 penetration of food masses into the cyst cavity 
leads to the development of pancreatitis; 

2.	 long-term stagnation of food masses in the cavity 
of the cyst leads to the development of suppura-
tive processes; 

3.	 powerful peristaltic waves of the stomach can lead 
to the eruption of the sutures and subsequently to 
the failure of the sutures. 

The desire to reduce the number of common and 
local postoperative complications forced us to look 
for new methods of surgical treatment of patients with 
chronic pancreatitis with pancreatic cysts.

The purpose of the research was to develop a new 
method of surgical treatment of cysts of the pancreatic 
head using the pyloric antrum part of the stomach.

M a t e r i a l s  a n d  m e t h o d s
In the experiment on 12 mongrel dogs, we 

developed a new method of surgical treatment of 
cysts of the pancreatic head. A patent of the Russian 

Federation No. 2571711 dated November 25, 2015 was 
obtained for the developed method [8]. The experi-
ments were performed in the laboratory of Astrakhan 
State Medical University in accordance with the Inter-
national Recommendations for Biomedical Research 
using Laboratory Animals (Strasbourg, 1986).

To monitor the degree of inflammatory response 
and the depth of the pancreatic secretory function in 
experimental before the operation and at 1-4, 7, 14 day 
and 1, 3 and 6 months after the operation, serum amy-
lase and blood glucose concentrations were evaluated 
using an IDEXX VetTest 8008 biochemical analyzer.

The statistic work-out of data was carried out on a 
personal computer using specialized program Statis-
tica 6.0 for Windows-XP. The following parameters 
were calculated: M - arithmetic mean, m - standard 
error of the mean, p-level of statistical significance, σ - 
standard deviation. Significant differences between the 
mean values were estimated using Student's t-test with 
a confidence coefficient p <0.05

R e s u l t s  a n d  d i s c u s s i o n
The developed method consists in the following. 

Under general anesthesia, after median laparotomy, 
some 5 cm from the pylorus, both along the greater 
curvature and minor curvature, after mobilization 
of areas of the stomach over 3 cm in the proximal 
direction, the pyloric part of the stomach was dis-
sected (Fig. 1). Then, through the gaping hole of the 
pyloric stomach, puncture of the cyst of the pancreatic 
head was performed, the back wall of the pyloric and 
anterior wall of the cyst of the pancreas was dissected 
over 3 cm. The contents of the cyst were removed, an 
endoscopic revision of the cyst was performed. Having 
achieved thorough hemostasis, then we sutured the 
formed “front lip” of the future fistula between the pos-
terior wall of the pyloric department and the anterior 
wall of the cyst with a continuous suture with absorb-
able material (vicryl) (Fig. 2). After that, the pyloric 
orifice was sutured tightly with a single-row suture 
using an atraumatic thread (Fig. 3). The continuity of 
the gastrointestinal tract was restored by imposing an 
anastomosis between the stomach and the jejunum on 
the type of end to side (Fig. 4). 

The proposed method of pancreatocystogastros-
tomy includes:

1.	 Isolation of the fistula zone from food masses, 
which is the prevention of the development of 
pancreatitis and suppurative processes;

2.	 Obstacle of activation of trypsinogen due to the 
weakly acidic environment of the pyloric depart-
ment, which is the prevention of the development 
of insolvency of fistula sutures and secondary 
bleeding;
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3.	 The lack of powerful peristaltic waves of the 
pyloric part of the stomach, preventing tension 
of the anastomotic zone, which is a prevention of 
insolvency of fistula sutures;

4.	 The lack of the effect of the tension of the organs 
due to the proximity of the pyloric part of the 
stomach to the pancreas, which is the prevention 
of the failure of the anastomotic sutures.

The results of dynamic monitoring of serum 
amylase and blood glucose concentrations in operated 
animals are presented in table 1.

— 1412±10.2 (units/l); blood glucose — 9.4±0.24 
(mmol/l), and by the 3rd month all indicators almost 
reach baseline values.

C o n c l u s i o n s
Summarizing the data obtained during the 

experiments, we found that the draining operation of 
pancreatocystogastrostomy using the pyloric antrum 
of the stomach is technically feasible and does not lead 
to any functional impairment of the general condi-
tion of the animals, except for the first 3–4 days after 

Table 1. �The average values of blood amylase and blood glucose before and after pancreatocystogastrostomy.

Fig. 1. Fig. 2. Fig. 3. Fig. 4.

Research date Number of 
cases

Blood amylase (units / l) Blood glucose (mmol / l)
M ±m ±σ Р> M ±m ±σ Р> 

Before surgery 12 648 1,5 2,4 0,01 4,8 0,04 0,22 0,01
1 day 12 1828 2,4 10,6 0,04 13,4 0,03 0,18 0,01
2 day 12 1796 2,3 8,8 0,04 13,1 0,03 0,16 0,01
3 day 12 1748 2,3 8,2 0,04 12.9 0,02 0,17 0,01
4 day 12 1622 2,2 9,2 0,03 12,7 0,08 0,36 0,01
7 day 12 1412 2,4 10,2 0,04 9,4 0,07 0,24 0,01
14 day 12 864 2,2 8,2 0,02 7,9 0,04 0,15 0,01
1 month 9 746 2,3 8,7 0,03 7,8 0,05 0,15 0,01
3 months 6 686 1,7 1,9 0,01 6,85 0,04 0,1 0,01
6 months 3 658 1,8 1,9 0,01 5,2 0,04 0,12 0,01

As a result of biochemical analysis, it was found 
that on the first day after surgery an increase in amylase 
occurs from 648±2.4 (units/l) to 1828±10.6 (units/l), 
that is, 2.9 times, and glucose blood from 4.8±0.22 
(mmol/l) to 13.4±0.18 (mmol/l), that is, 2.8 times. 
Starting from the 7th day after the operation, these 
indicators show a steady decline (blood amylase 

operation. Good results made it possible to apply this 
method in the clinic in 5 patients. Operated patients 
were examined after 5 years. All patients recovered. No 
complaints. Patients do not have a deficiency of body 
weight, they have retained the ability to work. This 
method can be applied in clinical practice.
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