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introduction

Pancreatic pseudocysts are commonly encountered 
in clinical practice. The management of pancreatic 
pseudocysts is complex and can range from 

simple observation to aggressive endoscopic and 
surgical interventions to treat symptomatic lesions. 
This manuscript will review the current evaluation and 
treatment of pancreatic pseudocysts.

Overview of Pancreatic Pseudocysts
A pancreatic pseudocyst is a fluid-filled cavity that 
occurs within or adjacent to the pancreas that is 
surrounded by a wall of fibrous and/or granulomatous 
tissue. Pseudocysts almost always arise as a consequence 
of acute or chronic pancreatitis. Pseudocysts differ from 
true pancreatic cysts in that they lack an epithelial 
lining. Pseudocysts generally contain pancreatic fluids 
including pancreatic enzymes and zymogens and also 
often contain debris from degenerated pancreatic tissue.1 
Formation may occur following disruption of the main 
pancreatic ductal system due to inflammation, fibrosis, 
calculi or an obstructing protein plug. They may also 

result from pancreatic necrosis in the setting of severe 
pancreatitis. Chronic pancreatitis is associated with a 
higher incidence of pseudocysts than acute pancreatitis 
(20% to 40% versus 6% to 18.5%).2,3,4  In patients with 
alcoholic chronic pancreatitis, incidence rates as high as 
70% to 78% have been reported.5 Chronic pancreatitis 
is associated with much lower rates of spontaneous 
regression, especially when compared to those with 
normal duct anatomy.6 

There have been several proposed classification 
systems of pancreatic pseudocysts based on 
morphology or etiology. The revised Atlanta 
classification characterizes a pseudocyst as a persistent 
acute peripancreatic fluid collection surrounded by a 
well-defined wall and contains essentially no solid 
material that generally arises after 4 weeks.7 Another 
classification system proposed by D’Egidio and Schein, 
is based on the underlying etiology (acute or chronic 
pancreatitis), and takes the duct anatomy and presence of 
communication between the pseudocyst and pancreatic 
duct communication into account.8 This system suggests 
that ductal anatomy is more important than pseudocyst 
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size in predicting spontaneous resolution and that size 
alone is not an indication for treatment.

Diagnosis 
Clinical presentation of a pseudocyst can vary from 
completely asymptomatic to acute or may involve 
the development of chronic complications. Acute 
complications include bleeding, infection, rupture or 
compression of adjacent vessels. Biliary or gastric 
outlet obstruction can occur from very large cysts, 
either acutely or over the long term. Given the limited 
utility of exam findings or serum tests, diagnosis of 
a pancreatic pseudocyst is generally confirmed by 
imaging studies. 

Transabdominal ultrasound is an inexpensive and 
non-invasive technique for evaluation of pseudocysts, 
but has certain limitations. Sensitivity rates for 
pseudocyst detection are highly operator dependent and 
can range anywhere from 75% to 100%.9,10 Computerized 
tomography (CT) is often the imaging modality of 
choice, demonstrating high sensitivity (82% to 100%) 
and specificity (98%).11,12 Pseudocysts are demonstrated 
on CT as rounded, fluid-filled cavities surrounded by a 
thick wall, often in close proximity to the pancreas in 
patients with acute or chronic pancreatitis. A primary 
concern with CT is that up 10% of pseudocysts can have 
features in imaging that overlap with cystic tumors such 
as mucinous cystadenomas and intraductal papillary 
mucinous neoplasm. Differentiation of a pseudocyst 
from a cystic neoplasm is essential so that the optimal 
treatment can be devised, although in practice this can 
sometimes be difficult.13,14

Both magnetic resonance cholangiopancreatography 
(MRCP) and endoscopic retrograde 
cholangiopancreatography (ERCP) allow enhanced 
visualization of the pancreatic and biliary ductal systems. 
MRCP can also provide improved characterization of 
fluid collections when compared to CT, and is better 
at identifying solid tissue or debris within a cyst.15 
ERCP allows evaluation of ductal anatomy and direct 
assessment of communication between a pseudocyst 
and the pancreatic duct. Rarely, a pseudocyst will 
communicate with the bile duct as well.16 

Endoscopic ultrasound (EUS) is commonly used 
to further differentiate a pancreatic pseudocyst from 
other pancreatic cystic lesions, especially in patients 
without a clear history of pancreatitis.17 (Figure 1) Cyst 
fluid can be obtained for evaluation via fine needle 
aspiration at the time of EUS. Amylase levels of 

greater than 5000 U/ml in cystic fluid were reported to 
have a sensitivity of 94% and a specificity of 74% in 
distinguishing pseudocysts from other cystic lesions.18 
Elevated levels of carcinoembryonic antigen (CEA) 
and a viscosity of greater than 1.6 have also been 
shown to accurately predict mucinous cystadenoma 
from pancreatic pseudocyst. Most pseudocysts will 
have a very low cyst fluid CEA level and will not have 
extracellular mucin.19

Indications for Treatment
Previous convention maintained that any pseudocyst 
that persisted more than six weeks should be intervened 
upon.20 This recommendation was based on a study by 

Figure 1. 7.5MHz EUS image of a symptomatic 
pancreatic pseudocyst measuring 5.67cm in diameter. 
Note the thick, irregular walls of the lesion.

Figure 2. Large, symptomatic pancreatic pseudocyst 
which compressed the stomach and resulted in gastric 
outlet obstruction. Note the feeding tube in the stomach, 
as the patient could not tolerate oral feedings. The cyst 
ultimately underwent endoscopic transgastric drainage. 
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Bradley that showed pseudocysts rarely resolved after 
seven weeks and were associated with a complication 
rate up to 50% after this time.21 More recent studies 
have demonstrated that conservative management with 
longer periods of observation have led to spontaneous 
resolution in approximately 60% of patients with 
serious complication rates of only 3% to 9%.22,23 The 
size of a pseudocyst has also been used as an indication 
for drainage. It was formerly recommended that any 
pseudocyst larger than 6 cm should be drained as these 
were less likely to resolve and would lead to greater 
complications.24 Although data regarding pseudocyst 
size and complication rates are mixed, a size less than 
4 cm has been demonstrated to accurately predict 
spontaneous resolution.  In general, however, size alone 
should not be used as an indicator for intervention.25

Currently, the decision to treat is based primarily on 
the presence of complications and/or symptoms.26,27,28 

Symptoms that warrant intervention typically include 
infection, jaundice, bleeding (possibly from splenic 
artery pseudoaneurysm), pain, and gastric outlet 
obstruction (from gastric or duodenal compression). 
(Figure 2)  

Treatment Options
Historically, surgical drainage was the only available 
option for the treatment of symptomatic pancreatic 
pseudocysts. More recently, percutaneous and 
endoscopic drainage techniques have become available. 
The decision of which method to use is based on local 
expertise, with the endoscopic approach now considered 
the first-line approach at many institutions.29 Surgical 

drainage is preferred for complex pseudocysts if 
endoscopy is unavailable, not technically feasible, or in 
the event of endoscopic failure. Percutaneous drainage 
can be utilized for pseudocysts that are not adjacent to 
the GI lumen, do not obviously communicate with the 
pancreatic duct, or in poor surgical candidates.30

Surgical Treatment  
Surgical treatment options include open 
cystgastrostomy or cystenterostomy, partial pancreatic 
resection (particularly in disconnected pancreatic 
tail syndrome), and other laparoscopic approaches. 
Laparoscopic techniques, such as the lesser sac 
posterior cystgastrostomy, have been associated 
with lower morbidity and less bleeding compared to 
open procedures.31,32 Surgical approaches can often 
resolve symptomatic pancreatic pseudocysts in a single 
procedure and the surgeon can remove intracyst debris 
in some cases. (Figure 3) 

Percutaneous Drainage
Percutaneous catheter drainage of a pseudocyst 
involves the placement of a drainage catheter under 
CT or ultrasound guidance. This procedure is usually 
performed via interventional radiologists but can be 
done surgically as well. The catheter remains in place 
until the drainage rate is less than 5 to 10mL per day, 
at which point a follow-up imaging study, usually a CT 
scan, is performed to ensure that the catheter tip remains 
in the pseudocyst cavity. The mean duration of catheter 
placement in one study was 42 days, however this was 
also associated with a catheter tract infection rate of 

Figure 3a. Laparoscopic creation of a surgical 
cystgastrostomy. The stomach is at the top of the frame 
and the pseudocyst cavity is below.

Figure 3b. Laparoscopic removal of large amounts of 
debris from within the cyst following creation of the 
cystgastrostomy. 

Adler April 14.indd   14 4/1/14   8:47 PM



Frontiers in endoscopy, series #10Frontiers in endoscopy, series #10

Pancreatic Pseudocysts

Practical GastroenteroloGy • aPril 2014 15

48%.33 Percutaneous drainage has been shown to be less 
effective in resolution of pseudocysts in the presence 
of ductal communication or loculated pseudocysts.34, 

35 For these reasons, surgery or other more aggressive 
interventions are generally preferred over percutaneous 
drainage in patients who can tolerate surgery, although 
this technique is still widely employed in appropriate 
candidates. Percutaneous drainage is often selected if 
the cyst is felt to be infected and the patient too acutely 
ill to undergo surgical or endoscopic drainage. 

Endoscopic Treatment 
Endoscopic drainage of pseudocysts has emerged as 
a popular treatment approach for symptomatic lesions 
given its less invasive nature and lack of need for an 
external drain. A transpapillary approach using ERCP 
can be used when the cyst communicates with the 
main pancreatic duct. For pseudocysts adjacent to 
the gastroduodenal wall, a transmural (transgastric or 
transduodenal) approach is utilized. 

Transpapillary Drainage
If a symptomatic pancreatic pseudocyst appears on 
imaging (CT, EUS, MRI/MRCP) to communicate 
with the pancreatic duct, transampullary drainage is 
often performed. If imaging studies are unclear or 
indeterminate in this regard, it is sometimes worthwhile 
to perform an ERCP and see if such a communication 
does or does not exist. The idea behind transampullary 
drainage is to create a communication between the cyst 
and the duodenal lumen using a stent in the pancreatic 
duct as a conduit.

Transpapillary drainage is accomplished by 
pancreatic stenting via ERCP with or without a 
pancreatic sphincterotomy.36 (Figure 4) Ideally, the tip 
of the stent should reach the cyst lumen via the duct, 
but this is not always possible. If the cyst communicates 
with the duct, a short transampullary stent (to hold 
the pancreatic sphincter open) is often sufficient to 
achieve pancreatic pseudocyst drainage. If dense 
pancreatic strictures are encountered, dilation can be 
performed prior to stent placement. This technique is 
associated with a reduced risk of bleeding compared to 
a transmural approach, but carries with it the risks of 
stent occlusion, infection, and post-ERCP pancreatitis.37 
Prophylactic antibiotics are routinely administered 
to reduce the risk of infection. It is not always clear 
how long to leave the pancreatic duct stent in place, 
but a term of 4-6 weeks is typical. In general, repeat 
cross sectional imaging via CT or MRI/MRCP can be 
performed to assess the degree of drainage achieved. 
Some patients may require serial stents. Transpapillary 
drainage allows the fluid in a pseudocyst to be drained. 
In some cases, solid debris can pass through the stent 
as well but this is the exception and not the rule. This 
technique has been proven to be highly effective, with 
studies demonstrating successful stent placement in up 
to 100% of selected patients and complete pseudocyst 
resolution rates of 77% to 94%.38,39,40

Transmural Drainage
Transmural drainage can be performed through the 
gastric (endoscopic cystogastrostomy) and duodenal 

(continued on page 20)

Figure 4b. Same patient as Figure 4a. A transampullary 
stent has been placed with the tip of the stent in the 
pseudocyst cavity. The cyst resolved over a period of 4 
weeks and the stent was then removed. 

Figure 4a. Fluoroscopic image obtained during an ERCP 
of a pancreatic cyst communicating with the pancreatic 
duct. The guidewire is in the cyst cavity. Note contrast 
filling the cyst when the pancreatic duct is injected. 
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(endoscopic cystoduodenostomy) walls. This may 
be accomplished under EUS or non-EUS-guided 
techniques. Non-EUS guided drainage is a blind 
procedure and requires an endoscopically visible bulge 
to gain access. Other than the initial step of accessing 
the pseudocyst, the technique of EUS and non-EUS 
guided drainage are similar. It has been reported that 
from 42% to 48% of pseudocysts are non-bulging, and 
thus EUS-guided drainage is preferred in centers where 
it is available.41,42

ERCP-guided Transmural Drainage
Endoscopic transmural drainage of pancreatic 
pseudocysts was developed in the pre-EUS era. The 
technique was developed as an outgrowth of ERCP and 
used ERCP accessories (needles, guidewires, stents, 
etc) in an off label manner. ERCP guided transmural 
drainage of pancreatic pseudocysts is still performed 
and is well within the standard of care. 

Endoscopic approaches rely upon the creation 
of a cystenterostomy site, either a cystgastrostomy 
or a cystduodenostomy. In ERCP guided transmural 
drainage, endoscopic needle localization (ENL) is 
performed at the point of maximal endoscopic bulge 
(either in the stomach or the duodenum). Preprocedure 
CT or MRI scanning often allows the endoscopist to 
get a sense of where this location will be in advance 
and can also give information about the cyst itself, 
the thickness of the cyst wall, and the presence of any 
interposed vessels or varices (as can arise in patients 
with splenic vein thrombosis from pancreatitis). ENL 
is most commonly performed using a needle knife 
catheter, but other devices to perform this function are 
commercially available.43,44

Diathermic puncture utilizes a pre-curved biliary 
aspiration needle that is mounted in a 7-Fr catheter 
(HBAN22, Cook Endoscopy Inc. Winston-Salem, NC, 
USA) or a Cystotome (Cook Endoscopy, Inc. Winston-
Salem, NC) or a standard needle knife catheter from any 
vendor (all of these are acceptable options).  The needle 
is used to find a location with pancreatic cyst fluid 
return, at which point small amounts of radiocontrast 
are injected to determine if the pseudocyst has been 
entered.43 The Seldinger technique uses an 18 or 19 
gauge needle (Cook Endoscopy, Inc, Winston-Salem, 
NC) for initial puncture and threading of a 0.035 
or 0.018 inch guidewire into the pseudocyst. When 
compared to diathermic puncture in a study of 94 

patients, successful entry was achieved in 95.3% versus 
92.1%, with complications of bleeding and perforation 
seen in only 4.6% of the Seldinger group versus 15.7% 
in the diathermic puncture group.44 Following guidewire 
access, cystenterostomy tract dilation is performed with 
dilation balloon (often to a diameter of 8 or 10mm) 
prior to stent placement. Plastic stents, self-expanding 
metal stents, or a combination thereof can be used for 
drainage. Risks associated with transmural drainage 
include perforation and hemorrhage from interposed 
vessels.45,43 

EUS-Guided Transmural Drainage
The first successful drainage of a pancreatic pseudocyst 
under EUS-guidance was described by Grimm et 
al. in 1992.46 This technique has gained widespread 
acceptance since that time. Pseudocyst drainage 
under EUS-guidance permits visualization of the cyst 
wall and fluid collection during the entire puncture 
and drainage procedure, hence identification of an 
endoscopic bulge is not strictly necessary. EUS can 
also help to differentiate cystic neoplasms from true 
pseudocysts prior to drainage and assist in determining 
management strategies. Very importantly, EUS allows 
for identification of any interposed vessels (via the 
use of Doppler) and may reduce the risk of bleeding. 
If vessels are seen between the stomach or duodenal 
wall and the pseudocyst, EUS can allow the endoscopist 
to identify another, safer site for needle puncture and 
tract dilation.

Studies have shown that information provided 
by EUS has altered drainage strategies in up to 37% 
of cases by identifying fluid collection contents, the 
presence of necrotic debris, interposed vessels, or 
other contraindications to endoscopic drainage.47,48  
Interestingly, when directly compared to non-EUS 
guided drainage, Kahaleh et al demonstrated in a 
nonrandomized study that there was no significant 
difference in the rate of technical success (93% vs. 94%) 
or complication rate (19% vs. 18%) of EUS and non-
EUS guided procedures respectively.49 The outcome 
of this study indicates that EUS-guided drainage can 
be carried out in cases without an endoscopically 
identifiable bulge without additional risk.

Under EUS-guided drainage, color doppler 
ultrasound is first used to identify an appropriate 
intraluminal puncture site that is without interposing 
vessels and within 1 to 2cm of the pseudocyst. Drainage 
can be performed via the Seldinger or needle knife 

(continued from page 15)
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technique described above, although cyst access is 
most commonly obtained using a 19gauge aspiration 
needle (which can accommodate a 0.025” or 0.035” 
guidewire). Following needle and guidewire insertion, 
the fistula tract can be dilated or enlarged using either a 
wire-guided balloon or cystenterotome with cautery.41 
The balloon or cystenterstome is then exchanged and 
one or more stents can then be placed. Choice of stent 
is based in part on the type of instrumentation used, and 
again plastic stents, self-expanding metal stents, or a 
combination thereof can be used. A therapeutic linear 
echoendoscope with a channel size of 3.7 mm or 3.8 
mm allows the placement of a 10 Fr plastic stent or a 
metal stent.45 The use of a therapeutic echoendoscope 

Figure 5: Endoscopic transmural cystgastrostomy 
with combined EUS and ERCP endoscopes. 
Figure 5a. CT scan shows a large pseudocyst causing 
gastric compression and pain.

Figure 5c. Fluoroscopic image of EUS access to the 
cyst. A guidewire has been passed through a 19 gauge 
EUS FNA needle and is looped in the cyst.

Figure 5e. Follow up CT scan. The cyst has resolved. 
Double pigtail stents are visible. 

Figure 5b. 7.5MHz EUS image of the cyst, measuring just 
over 8cm in size. No interposed vessels were identified.
duct. The guidewire is in the cyst cavity. Note contrast 
filling the cyst when the pancreatic duct is injected. 

Figure 5d. Final appearance of cystgastrostomy site 
after two double pigtail stents placed. A 7Fr stent was 
placed via the EUS scope, and a 10Fr stent was placed 
via a duodenoscope.
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is commonly known as the single-step approach, which 
allows puncture of the pseudocyst under real-time 
EUS without the need for X-ray guidance or without 
changing the endoscope.42 

Many endoscopists who have dual training in ERCP 
and EUS will use a combined approach to transmural 
cyst drainage. Linear EUS echoendoscopes have a 
relatively “weak” elevator and an oblique viewing angle 
when compared to duodenoscopes used during ERCP. 
A combined approach usually involves cyst evaluation, 
needle entry, tract dilation and the placement of the 
first stent via the echoendoscope and the placement of 
any subsequent stents via a duodenoscope to facilitate 
a more rapid procedure. (Figure 5) 

Plastic Versus Self-Expandable Metal Stents 
for Transmural Drainage
Once a pseudocyst is accessed, drainage has historically 
been achieved with the placement of multiple plastic 
double pigtailed stents.49 These stents are designed to 
prevent migration (either into or out of the cyst) and 
allow drainage both through and between the stents 
themselves. Placement of multiple stents can increase 
procedure times due to the need to access the cyst cavity 
multiple times and/or increased technical difficulty. 
Nonetheless, the technique of placing multiple plastic 
stents has met with wide success. A recent study of 117 
patients who underwent transmural drainage utilizing 
plastic stents resulted in overall treatment success of 
98.3% (115/117 patients). Neither the size of plastic 
stent (7 or 10Fr) nor number of stents placed (1 or more) 
were found to impact outcomes.50 

A growing body of literature has demonstrated the 
technical feasibility of using self-expandable metal 
stents (SEMS) for pancreatic pseudocyst drainage. In 
practice, these are usually covered SEMS to promote 
easy removability. Talreja et al. originally reported a 95% 
successful response rate for 18 patients who underwent 
transmural pseudocyst drainage using SEMSs.51 A later 
study by Fabbri, et al. achieved clinical success without 
additional intervention in 17 out of 20 patients who 
required SEMS placement with a mean follow-up of 
610 days.52 Beroza et al. also reported excellent results 
with technical and clinical success in 7 out 7 patients 
where SEMSs were used for pseudocyst drainage. 53 

These studies have highlighted several advantages 
of SEMSs over plastic stents, which include: a wider 
diameter than plastic stents which promotes drainage, 
elimination of the need for multiple stents or accessing 

the pseudocyst multiple times, and reduced risk of stent 
occlusion. 

In addition to the increased cost compared to 
plastic stents, the main concern with the use SEMS is 
the potential for stent migration (either into or out of 
the cyst) due to their coating. Some physicians place 
a double pigtail plastic stent through the SEMS to 
reduce the risk of migration, adding to the time and 
cost of the procedure slightly. Penn et al. reported on 
their experience placing a single double-pigtailed stent 
through the SEMS to serve as an anchor.  Migration 
of the SEMS occurred out of the pseudocyst in 3 of 
20 patients, however in two of these patients the inner 
pigtail of the internal plastic stent remained within 
the pseudocyst cavity, thereby preventing complete 
migration.54

There have been several reports of novel SEMSs 
specifically designed create transmural openings and to 
minimize the risk of migration. The use of a dumbbell-
shaped, lumen-apposing covered stent (AXIOS, 
XLUMENA, Inc., San Francisco, CA, USA) was first 
reported by Itoi et al in 2012.55 In a study in which 
the AXIOS stent was successfully placed in 8 out of 9 
patients, technical and clinical success rates were similar 
when compared to plastic double pigtail stents and no 
migrations of the AXIOS stent were reported.56 One 
patient in this study developed a tension pneumothorax 
after transesophageal stent placement, which indicates 
transesophageal placement of the AXIOS stent may be 
limited due to its large size. The AXIOS stent has gained 
FDA approval as of December 2013. 

Recently, a single-step exchange free self-expanding 
metal drainage device (NAVIX, XLUMENA, Inc., San 
Francisco, CA, USA) has been described in several 
studies.56,57,58 The NAVIX device integrates a 3.5 
mm retractable blade for puncture, an anchoring and 
dilating balloon, and two guidewire placement ports 
that allow double wire advancement for sequential 
stent placement. In cases where the NAVIX system 
was used, a median procedure time of 22 minutes was 
reported as opposed to a median time of 40 minutes 
using echoendoscopes that require device exchanges.56 
In a study of 18 patients, Weilert et al. described use 
of the NAVIX single-step device to successfully place 
SEMSs in all 18 patients without complications.58 There 
was one incident of dehiscence following tract dilation 
in this study that was treated with SEMS placement. 
Further studies on this and similar devices are expected. 

(continued on page 24)
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Conclusions

In the presence of symptoms or complications, 
endoscopic management of pancreatic pseudocysts is 
now considered a first-line approach. Patients without 
symptoms, complications or evidence of pseudocyst 
expansion on serial imaging may be observed 
with expectant management. For pseudocysts that 
communicate with the pancreatic duct, transpapillary 
drainage may be performed. For fluid collections 
amendable to a transmural approach, EUS guided 
drainage is commonly used given its ability to identify 
interposed vessels and detect possible malignancy prior 
to intervention, although ERCP guided approaches 
without EUS are also a viable option. A combined 
approach of transmural drainage utilizing both EUS 
and ERCP is often employed in centers with the 
appropriate expertise. In the event of endoscopic failure, 
open cystgastrostomy or cystenterostomy is generally 
pursued. Percutaneous catheter drainage should be 
reserved for those with contraindications to endoscopy 
and who are poor surgical candidates. 

Based on the increasing number of studies that 
have reported on the safety and efficacy of EUS-guided 
transmural pseudocyst drainage, it has continued to gain 
in acceptance. The continued development of accessory 
devices such as the AXIOS SEMS and the NAVIX 
delivery system will likely contribute to the increased 
use of endoscopy for the management of pseudocysts 
in the future. n
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