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Multiple orifices are better than single in the endoscopic 
treatment of pancreatic pseudocysts
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ABSTRACT

Background/Aims: The aim of this study was to compare the surgical drainage of large, symptomatic pancreatic 
cysts (>5 cm) with single- and multi-channel endoscopic drainage. 

Materials and Methods: In the period 2005-2010, we treated 112 patients with post-inflammatory pancreatic cysts. 
Thirty-six patients underwent surgical internal drainage. The remaining group of patients was treated endoscopical-
ly. In 28 of them, drainage was performed by anastomosing the cyst to the gastrointestinal tract using a single pig 
tail drain and then widening the channel to a diameter of 15 mm. Forty-eight patients underwent multi-channel 
cystic drainage. It consisted of connecting the cyst to the stomach and/or duodenum using at least 3 drains. Each 
connection was widened to a minimum diameter of 15 mm to ensure free drainage of the morphotic elements of 
the cyst. Each procedure was preceded by abdominal computed tomography to determine the exact location of 
the cyst in relation to the gastrointestinal tract and a Doppler ultrasound scan to determine the location of the blood 
vessels modeling on its surface. 

Results: In 48 patients with multi-channel drainage, there was no obstruction of the anastomosis, and cysts closed 
within 4 months. The drains were removed after about 3 months. The created channels were patent for about 3-4 
weeks, which was enough to completely close the cyst. 

Conclusion: Multi-channel endoscopic anastomosis of pancreatic cyst to the gastrointestinal tract is a very effective 
method for drainage of large post-inflammatory pancreatic cysts, comparable in terms of effectiveness with the 
surgical method but less invasive. 
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INTRODUCTION
The first endoscopic surgery in the treatment of pan-
creatic cyst was described by Rogers et al. (1) in 1973. 
In 1984, Hersfield (2) described the first transpapillary 
cyst aspiration resulting in complete cure. Kozarek (3) 
performed cyst drainage into the stomach or duode-
num with placement of an endoprosthesis in 1985. 
The surgical technique has substantially changed 
and is now considered an alternative to traditional 
surgery. The first low-invasive procedure was transcu-
taneous cyst puncture and evacuation of its contents 
by repeated procedures or placement of a perma-
nent drainage in the event of cysts connected with 

the Wirsung’s duct (4). These procedures were asso-
ciated with a significant risk of complications, espe-
cially cyst infections. With the development of endo-
scopic techniques, the surgeons started to perform 
cyst drainage through the Wirsung’s duct and then 
cyst marsupialization to the gastrointestinal tract. A 
prerequisite for these treatments was cyst pressure 
on the gastric or duodenal wall. These techniques 
are currently used, and the introduction of endo-
scopic ultrasonography enables the identification of 
the cyst wall in relation to the gastrointestinal tract 
without its pressure. The centers’ many years of ex-
perience reduces the incidence of complications and 
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allows them to introduce new methods for cyst drainage. One 
of them is multichannel anastomosis of the pancreas to the 
gastrointestinal tract. The starting point for this type of surgery 
is the fact that operative cysto-gastrostomy is associated with 
a varying degree of recurrence. The width of cyst anastomosis 
to the gastrointestinal tract is an important factor-the larger 
the anastomosis, the lower the recurrence rate. Based on the 
surgical experience, we decided to perform a similar drainage 
endoscopically.

Study Objective
The aim of this study was to compare the surgical drainage of 
large, symptomatic pancreatic cysts (>5 cm) with single- and 
multi-channel endoscopic drainage.

MATERIALS AND METHODS
In the period 2005-2010, we treated 112 patients with post-in-
flammatory pancreatic cysts. The study was approved by eth-
ics committee, and all patients gave verbal consent. Thirty-six 
patients underwent surgical internal drainage of the cyst with 
marsupialization of the cyst to the stomach, duodenum, or je-
junum on a separated intestinal loop using the Roux Y method. 
Indications for surgical treatment included the lack of contact 
of the cyst with the stomach or duodenum and the location 
of the inferior pole of the cyst below the mesocolon, making 
normal evacuation difficult. The remaining group of patients 
was treated endoscopically by cyst anastomosis to the stom-
ach in 53 patients and with the duodenum in 23 patients. In 28 
of them, drainage was performed by anastomosing the cyst to 
the gastrointestinal tract using a single pig tail drain and then 
widening the channel to a diameter of 15 mm. Forty-eight pa-
tients underwent multi-channel cystic drainage. It consisted of 
connecting the cyst to the stomach and/or duodenum using 
at least 3 drains. Each connection was widened to a minimum 
diameter of 15 mm to ensure free drainage of the morphotic 
elements of the cyst. Each procedure was preceded by abdom-
inal computed tomography to determine the exact location of 
the cyst in relation to the gastrointestinal tract and a Doppler 
ultrasound scan to determine the location of the blood ves-
sels modeling on its surface. Endoscopic ultrasound (EUS) was 
not performed. If computer tomography (CT) showed signs 
of cyst infection before the drainage procedure, the samples 
were taken for culture during the surgical procedure and the 
single-channel endoscopic procedure, and systemic antibiotic 
therapy with ciprofloxacin was administered for 10 days. How-
ever, in the course of the multi-channel procedure, a nasoga-
stric tube was placed in the cyst through one of the channels 
for continuous rinsing of the cyst with normal saline (250 mL 
every 6 hours). In this case, no antibiotic therapy was used, and 
inflammation was monitored based on leukocytosis and C-re-
active protein (CRP) levels in the patient’s blood.

The effectiveness of drainage was controlled by ultrasound 
monitoring of the cyst size.

RESULTS
Surgical drainage of the cyst, particularly multi-channel, was 
very effective, and no cases of cyst recurrence were recorded. 
Cysts larger than 5 cm closed within 3 months. The endoscop-
ic procedure of single-channel drainage due to obstruction of 
the drain connecting the cyst to the stomach was repeated in 
4 patients (14.5%). Obstructed pig tail drain was replaced in 1 
patient, and 3 patients underwent multi-channel drainage to 
improve the evacuation of the cyst contents. The average cyst 
closing time after single-channel drainage was 6 months.

In 48 patients with multi-channel drainage, there was no ob-
struction of the anastomosis, and cysts closed within 4 months. 
The drains were removed after about 3 months. The created 
channels were patent for about 3-4 weeks, which was enough 
to completely close the cyst.

In the case of surgical drainage, the most common complica-
tion was surgical wound suppuration in 7 patients (%) and the 
development of post-operative abdominal abscess in 1 patient 
(). In the case of single-channel drainage, obstruction of anas-
tomosis was the most common complication, which was re-
ported in 4 patients (%). In the multi-channel drainage group, 
a single complication of bleeding at the anastomosis site was 
reported, due to the technique being changed to surgery.

Drainage effectiveness was monitored by performing ultra-
sound (US) scans 1 week after surgery and then every month.

DISCUSSION
Post-inflammatory pancreatic cysts are present in 20% of pa-
tients after acute pancreatitis (5). Only 2% of them require 
surgical treatment. Approximately 15% of cysts are connect-
ed to the main pancreatic duct or its branches. In these cases, 
adequate drainage of the Wirsung’s duct performed during 
ECPW is sufficient. In the remaining patients, cysts are isolated 
tanks having no contact with the gastrointestinal tract. A clini-
cal problem is posed by so-called symptomatic cysts or those 
that cause pain and pressure on the digestive tract, resulting 
in subileus or mechanical jaundice, when they compress the 
hepatic ligament. Compression of the hepatic ligament is a 
special situation, because pressure on the portal vein results 
in hypertension in its drainage area. This condition leads to 
specific complications, including not only the consequences 
of portal hypertension but also activation of the rich vascular 
net of collateral circulation, impeding safe drainage. The size 
of these cysts is usually greater than 5 cm. There are no data 
in the literature about the incidence of symptomatic cysts, but 
our material shows that they are present in 6% of all patients 
treated for acute pancreatitis. The oldest method for treatment 
of pancreatic cysts is surgery. Anastomosis to the stomach (Ju-
rasz’s method) and the small intestine (the Roux Y method) is 
the most effective treatment. Zero percent to 5% of the treated 
patients experience cyst recurrence after surgical treatment. 
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This high efficacy is due to the very wide (up to 10 cm) opening 
of the cyst and anastomosis to the digestive tract. With the de-
velopment of ultrasound techniques, cyst puncture under ul-
trasound monitoring started to be performed. The procedure, 
performed under local anesthesia, was performed very often; 
however, it turned out that its efficacy in terms of permanent 
closure of a cyst was low and did not exceed 4%-10%. A down-
side of this procedure was frequent infections of the cyst con-
tents in up to 40% of biopsies performed (4). To avoid multiple 
punctures of the cyst and reduce the risk of infection, it was 
decided that cyst obliteration be performed. The efficacy of 
this method was high, but at the same time, there were many 
complications associated with administration of the obliterat-
ing agent, including cyst wall necrosis and peritonitis. With the 
development of endoscopic techniques and new implantable 
materials, the surgeons started to perform drainage of pan-
creatic cysts connecting to the Wirsung’s duct during endo-
scopic retrograde cholangiopancreatography (ECPW) (6,7). A 
development of this technique is the currently performed cyst 
marsupialization to the gastrointestinal tract and fixation of the 
anastomosis site using a pig tail drain (8-10). The procedure is 
rapid and safe, and the use of endoscopic ultrasound helps to 
select a safe site for the anastomosis. However, the small diam-
eter of the connection often causes obstruction of the anasto-
mosis and a high incidence of recurrences (10% to 45%) (11-
13). In our material, it was 14.5%. To reduce the number of cyst 
relapses, it was decided that concomitantly multiple-channel 
anastomosis to the digestive tract be performed. For this pur-

pose, the cyst was connected to the stomach or duodenum 
using at least three drains. These connections were particularly 
applicable to multi-chambered cysts, because every pocket of 
the cyst could be effectively drained (Figure 1).

In conclusion multi-channel endoscopic anastomosis of pan-
creatic cyst to the gastrointestinal tract is a very effective meth-
od for drainage of large postinflammatory pancreatic cysts, 
comparable in terms of effectiveness with the surgical method 
but less invasive.
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