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Abstract. Advances in radiological techniques have led to an
increase in the number of diagnoses of pancreatic pseudocyst,
which is the most common pancreatic cyst lesion disease,
accounting for two‑thirds of all pancreatic cyst lesions.
Historically, the management of pancreatic pseudocyst has
been achieved through the use of conservative treatments
and surgery; however, due to the complications and recur‑
rence rate associated with these techniques, the management
of pancreatic pseudocyst is challenging. Surgeons and
gastroenterologists have attempted to determine the optimal
management technique to treat pancreatic pseudocyst to
reduce complications and the recurrence rate. From these
investigations, percutaneous catheter, surgical and endoscopic
drainage with ultrasonography guidance have become prom‑
ising management techniques. The present review aimed to
summarize the diagnostic and therapeutic methods used for
the management of pancreatic pseudocyst and to compare
percutaneous catheter, surgical and endoscopic drainage.
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1. Introduction
A pancreatic pseudocyst is a localized fluid collection, which is
rich in amylase and other pancreatic enzymes, contains no solid
material and is surrounded by a well‑defined wall of fibrous
tissue lacking an epithelial lining (1). The majority of pancre‑
atic pseudocyst occur as a common complication of chronic
pancreatitis, but they may also occur during acute pancreatitis
or pancreatic trauma or following pancreatic surgery (2,3).
The increase in the incidence rates of pancreatitis and the
advancements made in radiological techniques have facilitated
an increased number of diagnoses of pancreatic pseudocyst.
Pancreatic pseudocyst is the most common type of pancreatic
cyst lesion, with the incidence accounting for two thirds of
all pancreatic cystic lesions, compared with pancreatic cystic
neoplasm, which only accounts for 10‑15% (4). Although pancre‑
atic pseudocyst does not lead to malignancies as frequently as
other types of pancreatic lesion, it is important to note that there
is a group of tumors with malignant potential, including serous
cystadenomas (SCAs), mucinous cystic neoplasms (MCNs)
and intraductal papillary mucinous neoplasms (IPMNs) (5).
Pancreatic pseudocyst may be distinguished from these lesions
by using evaluation of enzymatic and tumor markers from the
cystic fluid obtained by fine‑needle aspiration (FNA), which
is worthwhile, as misidentification of lesions may lead to
incorrect management and far‑reaching consequences (6,7).
Previously, pancreatic pseudocyst was traditionally managed
by open surgical drainage (SD) (8) and other management
techniques include percutaneous catheter drainage (PCD)
and endoscopic drainage (ED) (9‑12). The optimal method to
manage pseudocyst and the best time and choice to administer
invasive treatment over conservative treatment options remains
under debate. Numerous studies have reported the success of
these management techniques; however, fewer studies have
compared each treatment technique in a significant number of
patients. The present study aimed to review the classification,
incidence, and diagnosis of pancreatic pseudocyst, in addition
to comparing techniques for its management.
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2. Review criteria

5. Diagnosis

The present review investigated the classification of pancreatic
pseudocyst, incidence rate, diagnostic tools and the manage‑
ment options for pancreatic pseudocyst. Only comparative
studies were considered for review and only full studies were
used. In a search in the PubMed database from 1990 until
2019, the medical subject heading term ‘pancreatic pseudo‑
cyst’ and the text search terms ‘pseudocyst drainage’, ‘surgical
drainage’, ‘endoscopic drainage’, ‘cystogastrostomy’, ‘gastro‑
jejunostomy’, ‘cystoduodenostomy’, ‘transpapillary drainage’,
‘transmural drainage’ and ‘esophagogastroduodenoscopy’
were used, either alone or in combination.

The majority of pancreatic pseudocyst occur following
pancreatitis, either acutely or chronically (15,19), which makes
the history of pancreatitis of the patients crucial. The clinical
presentation of patients with pancreatic pseudocyst exhibits a
broad variation, from being asymptomatic to major abdominal
catastrophe due to complications (20). Thus, there are no
specific symptoms for pseudocysts; however, the most frequent
symptom is abdominal pain (76‑94%), nausea and vomiting
(50%) and weight loss (20‑51%). Occasionally, patients present
with jaundice, fever and pleural effusion from complications
of the pseudocysts or even sepsis from an infected pseudo‑
cyst (21,22).
The most effective diagnostic tools for the cystic pancreatic
lesion are imaging modalities. With its portability and ease of
access, transabdominal ultrasonography (US) has become the
most used diagnostic tool in evaluating pseudocysts (23); pseu‑
docysts are reported to have an apparent anechoic structure with
distal acoustic enhancement on US. In the majority of cases,
the pseudocyst will appear round or oval with a smooth wall
and clear debris; however, under special conditions, such as
hemorrhages or infected cysts, the phenotype of pseudocysts
may appear more complex. In addition, Color Doppler should be
performed to ensure that the lesion is not a pseudoaneurysm. Due
to its high operator dependence and its limitation of overlying
bowel gas, the sensitivity range is 70‑90%, making it less sensi‑
tive compared to CT, which has a sensitivity of 90‑100% (24).
On CT, pseudocysts exhibit fluid density (<15 Hounsfield Units),
with a well‑defined wall. The wall is smooth and symmetric but
varies in appearance, either thin, which is barely perceptible
or thick, which displays as a contrast enhancement (25,26).
On CT, it is possible to differentiate between a pseudocyst and
walled‑off necrosis by recognizing solid components and debris.
In addition, CT scans provide detailed information regarding
the surrounding anatomy and they are able to highlight addi‑
tional pathologies, including pancreatic duct dilatation and
calcifications, common bile duct dilatation and the extent of the
pseudocyst. However, it is challenging to differentiate between a
pseudocyst and cyst neoplasm on CT (27).
MRI and magnetic resonance cholangiopancreatography
are the most sensitive and accurate diagnostic tools for pancre‑
atic pseudocyst. MRI is also sensitive in detecting bleeding
and complex fluid collections. Pseudocysts generally exhibit
T1 hypointensity and T2 hyperintensity, hemorrhage or the
accumulation of proteinaceous fluid, which may promote T1
hyperintensity (28). The two techniques are considered to
be superior to CT scans in describing debris within the fluid
collections, but they are generally not routinely used as, for the
majority of cases, CT scans offer all of the diagnostic informa‑
tion that is required.
ERCP is not necessary for diagnosing pseudocyst;
however, it remains the gold standard technique for the diag‑
nosis of pancreatic duct disruption and may be more useful for
therapeutic purposes (29). Nealon and Walser (19) investigated
the use of ERCP for the treatment of pseudocyst and acute
pancreatitis and reported that ERCP may influence the treat‑
ment plan. Therefore, certain studies have recommended the
use of the ERCP procedure prior to contemplating surgical
procedures.

3. Classification
There are numerous classification systems for pseudocysts,
including that by D'Egidio and Schein (13) from 1991, in which
pseudocysts were classified based on the underlying etiology
of acute or chronic pancreatitis, pancreatic duct anatomy
and the presence of communication between the cyst and
the pancreatic duct. Using this classification system, the cyst
may be divided into three distinct types: Type I, defined as an
acute post‑necrotic pseudocyst, which occurs after an episode
of acute pancreatitis, and it is associated with normal duct
anatomy and rarely communicates with the pancreatic duct;
Type II, also a post‑necrotic pseudocyst, which occurs after an
incidence of acute or chronic pancreatitis, exhibits signs of an
abnormal pancreatic duct and frequently communicates with
the pseudocyst; and Type III, which is defined as a retention
pseudocyst, occurs during chronic pancreatitis, is associated
with the pancreatic duct structure/obstruction and pseudo‑
cyst to duct communication is present. In 2002, Nealon and
Walser (14) proposed a more simple classification based on the
pancreatic duct anatomy from endoscopic retrograde cholan‑
giopancreatography (ERCP), which is provided in Table I.
In 2015, using a large retrospective study of 893 patients
with pancreatic pseudocyst, Pan et al (9) proposed a new
classification based on the anatomical location and clinical
manifestation of the pseudocysts, along with the relationship
between the cyst and the pancreatic duct (Table II).
4. Incidence
Pseudocysts account for two‑thirds of all pancreatic cyst
lesions and are therefore more common than those caused
by a pancreatic cyst neoplasm, which account for 10‑15%
of all pancreatic cyst lesions (4). The incidence of pseudo‑
cysts is 1.6‑4.5 per 100,000 adults each year (2,15) and the
prevalence ranges from 10‑20% in acute pancreatitis and
20‑40% in chronic pancreatitis (16). In one study on patients
with chronic pancreatitis who presented with pseudocyst,
70‑78% had alcohol‑induced chronic pancreatitis, 6‑16% had
idiopathic chronic pancreatitis and 6‑8% had chronic biliary
pancreatitis (17). In addition to pancreatitis, several patients in
another previous study also presented with pancreatic pseudo‑
cyst following a history of trauma; Walt et al (18) reported that
among 357 patients, there were 17 patients (5%) with a history
of blunt trauma, four patients (1%) who had a penetrating
trauma and one patient (0.3%) with operative trauma.
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Table I. Classification of pancreatic pseudocyst concerning the pancreatic ductal anatomy.
A, Acute pancreatitis
Type

Description

Illustration

I

Normal duct/no communication

II

Normal duct/with communication

III

Normal duct with stricture/no communication

IV

Normal duct with stricture/with communication

V

Normal duct/ complete obstruction

B, Chronic pancreatitis
Type

Description

Illustration

VI

Abnormal duct/no communication

VII

Abnormal duct/with communication

Another imaging technique used is endoscopic US
(EUS); this technique provides high‑quality images due to
the close proximity of the transducer and area of interest,
providing a sensitivity range of 93‑100% and a specificity
range of 92‑98% for the distinction of pancreatic pseudo‑
cyst, making it a better technique than CT and US (30). EUS
is never used alone to diagnose pseudocyst, and it is mostly
used as a secondary test to further evaluate pancreatic cysts
detected by other modalities (US, CT or MRI). EUS may
also be used to guide ED therapy and FNA to evaluate cyst
fluid (31).

Hammel et al (7) studied 50 pancreatic cystic lesions from
43 patients (31 pancreatic pseudocyst, 7 SCAs and 12 MCNs)
to evaluate enzymatic (amylase and lipase) and tumor markers
[carcinoembryonic antigen (CEA), cancer antigen (CA)125
and CA19‑9] in the fluid of cysts obtained by FNA to differ‑
entiate the cystic pancreatic lesion. The results revealed that
high amylase levels of >5,000 U/ml had a 94% sensitivity rate
and a 74% specificity rate for distinguishing pseudocysts from
other cystic lesions. Decreased CEA levels were also detected
in SCAs and patients with pancreatic pseudocyst. In addition,
a previous study by Sperti et al (32) comprising 48 patients
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Table II. Classification of pancreatic pseudocyst.
Type

Description

I
II
III
IIIa
IIIb
IV
IVa
  IVb
IVc
V
Va
  Vb

<5 cm without symptoms, complications and neoplasia
Suspected for cystic neoplasia
Pseudocyst located in the pancreatic uncinate process
Communication with pancreatic duct (+)
Communication with pancreatic duct (‑)
Pseudocyst located in head, neck or body of pancreas
Communication with pancreatic duct (+)
Distance of cyst to gastrointestinal wall is <1 cm
Neither IVa nor IVb applies
Pseudocyst located in the pancreatic tail
Splenic vein involvement or upper gastrointestinal bleeding
Distance from the cyst to gastrointestinal wall is <1 cm, without splenic vein involvement or upper
gastrointestinal bleeding

with pancreatic cysts (21 pseudocysts, 7 SCAs, 14 MCNs and
6 IPMNs) indicated that tumor markers including CA19‑9 and
CA72‑4 were significantly increased in MCNs and PCMNs. In
addition, with combined tumor markers, 19 out of 20 prema‑
lignant lesions (95%) were correctly identified with only 1
false‑positive result (3.6%). Therefore, evaluation of cyst fluids
from FNA is useful for distinguishing pancreatic pseudocyst
from other malignant cystic diseases.
6. Treatment
Selection of treatment. When selecting the therapeutic
approach and making management decisions for pancreatic
pseudocyst, the size and location of the cyst, correlation and
dilatation of the main pancreatic duct, pancreatic pathology
and the symptoms of the patients should be considered (33).
However, not every pancreatic pseudocyst patient presents
with obvious symptoms, in a study examining the history
of pancreatic pseudocysts in 75 patients by Yeo et al (25),
36 patients were found to be asymptomatic and they also failed
to find any reliable indicators, such as the size or duration, to
predict which patients are likely to become symptomatic and
require treatment. During the natural progression of pancreatic
pseudocyst, the early phase, which has a duration of six weeks,
is when spontaneous resolution is most likely to occur (25).
Following the early phase, pseudocysts were previously consid‑
ered to have a mature wall and higher risk of complications,
requiring intervention management. However, several recent
studies have emphasized that asymptomatic and minimally
symptomatic pancreatic pseudocyst identified through a CT
scan or US may be managed conservatively without interven‑
tion management; it is considered that 40% of these cases are
spontaneously resolved (11). Patients who were more likely to
have an intervention procedure were those with the following:
i) Complicated pseudocyst like compression of major veins;
gastric or duodenal obstruction; compression of main bile duct;
associated with pancreatic ascites or a pancreatic‑pleural fistula;
infected pancreatic pseudocyst; or hemorrhage in pancreatic

pseudocyst. ii) Symptomatic pseudocyst with a feeling of satiety,
nausea, vomiting, severe abdominal pain and/or back pain or
upper gastrointestinal bleeding. iii) Asymptomatic pseudocysts
>6 cm without any regression for >6 weeks. iv) Patients with an
extrahepatic pseudocyst (13,22,26). The comparative study of
intervention treatment in pancreatic pseudocyst shown in Table
III.
PCD. There are several PCD techniques, including simple
percutaneous aspiration drainage and continuous percuta‑
neous drainage, which are both achieved through the help of
a US or CT scan. Drainage is performed via a 7‑12 French
(Fr) pigtail catheter, which is inserted into the pseudocyst
via needle‑inserted guidewires. Simple percutaneous aspira‑
tion drainage has been discovered to be less effective than
continuous percutaneous drainage. Several previous studies
have indicated that PCD has a higher risk of complications
associated with infection compared with SD or ED, alongside
a longer hospital stay (34,35). However, the study also reported
that PCD was an effective treatment for pancreatic pseudo‑
cysts that arose from acute pancreatitis patients, but not for
pancreatic pseudocyst in chronic pancreatitis patients (16).
Loveday et al (36) identified that the majority of the guide‑
lines recommend PCD for treating infected pancreatic
pseudocyst. A comparison of PCD and SD by Adams and
Anderson (37) concluded that PCD may be performed to avoid
a major abdominal operation when symptomatic pancreatic
pseudocyst are >5 cm in size without pancreatic duct obstruc‑
tion. However, the disadvantage of this procedure is the long
external pancreatic fistula, which carries a substantially high
risk of secondary infections of the catheter track. Compared
with the endoscopic treatment, PCD had an equal technical
success rate and clinical success rate, with longer hospital stays
and higher rates of reintervention. In a study on 173 patients,
Heider et al (34) reported a different result; it was concluded
that unselected patients treated with PCD demonstrated a
higher failure rate, higher mortality and morbidity rate and
required more long‑term hospitalization compared with those

Time window of
study

Follow‑up		
(months)
Intervention

Sample
size (n)

Pseudocyst
defined
Inclusion criteria

								
								
								
Siddiqui et al,
Single‑center
October 2000‑
12
EUS‑guided
63:24
NA
Symptomatic;
2013
retrospective
January 2012
TMD with
viscous solid
naso‑cystic
debris‑laden fluid
				
drain vs.			
pseudocyst
				
EUS‑guided				
				
TMD alone				
								

Yang et al,
Multi‑center
January 2008‑
10.8
EUS‑guided
95:79
Yes
NA
2016
retrospective
September 2014		
TMD vs.				
				EUS‑guided				
				
TMD+TPD				
								
								
Saul et al,
Single‑center
2000‑2012
17.6
EUS vs. SD
21:43
Yes
NA
2016
retrospective							
								
								
								
								
Keane et al,
Single‑center
January 2000‑
NA
PCD vs. ED
55:109
Yes
Symptomatic;
2016
retrospective
December 2013					
cyst diameter
							
>4 cm
Akshintala et al, Single‑center
January 1993‑
30.3
PCD vs. ED
41:40
Yes
Symptomatic;
2014
retrospective
December 2011					
distance between
							
cyst and stomach
wall <1 cm

		
Author, year
Study design

Table III. Comparative study of intervention treatment in patients with pancreatic pseudocyst.

TPD has no benefit regarding
treatment outcomes in patients
undergoing EUS‑guided
TMD of pancreatic pseudocysts
and negatively affects
the long‑term resolution.
Endoscopic treatment of PPC offers
the same clinical success, recurrence,
complication and mortality
rate as surgical treatment,
but with a shorter hospital
stay and lower costs.
ED has higher rates of treatment
success, lower rates of re‑intervention
and shorter hospital stay.
ED equivalent to PCD in terms of
technical success, clinical success
rates and adverse event rates for
symptomatic pseudocyst. However,
ED is associated with significantly
fewer reinterventions, shorter length
of hospital stay and less abdominal
imaging.
EUS‑guided drainage of pseudocyst
with viscous solid debris‑laden fluid
via naso‑cystic drain alongside trans
mural stents resulted in lower stent
occlusion rate and better clinical
outcomes compared with
EUS‑guided TMD alone.

Main result

(67)

(35)

(46)

(40)

(50)

(Refs.)
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Follow‑up		
(months)
Intervention

Sample
size (n)

Pseudocyst
defined
Inclusion criteria

Symptomatic;
history of acute
or chronic
pancreatitis; cyst
diameter >6 cm;
distance between
cyst and stomach
wall <1  cm
Bhasin et al,
Single‑center June 2006‑
16
Endoscopic
6:5
NA
Symptomatic;
2011
retrospective
June 2009		
TPD with			
cyst diameter
				
naso‑cystic			
>6 cm; located
				
drain vs.			
at the pancreatic
				
Endoscopic			
tail
				
TPD alone				
								
								
Melman et al,
Single‑center March 1999‑
15.7
ED vs. LD
45:16:22
NA
Symptomatic
2009
retrospective
August 2007		
vs. SD				
								
								
								
								
								
								
Varadarajulu
Single‑center May 2007‑
6
EUS‑guided
15:15
Yes
Symptomatic;
et al, 2008
RCT
October 2007		
TMD vs.			
history of
endoscopic
pancreatitis;
				
TMD			
cyst diameter
							
>4 cm
								
Varadarajulu
Single‑center July 2005‑
24
EUS‑guided
20:10		
NA
et al, 2008
retrospective
June 2007		
TMD				
				
vs. SD				
								

Time window of
study

Varadarajulu
Single‑center January 2009‑
24
EUS‑guided
20:20
NA
et al, 2013
RCT
December 2009		
TMD vs. SD			
							
							
							
							
							

		
Author, year
Study design

Table III. Continued.

(68)

Endoscopic TPD with naso‑cystic
bridging of the disruption is
associated with good outcomes
in patients with large pseudocysts
at the pancreatic tail. However,
there was an increased frequency of
infection when naso‑cystic
stent was used for drainage.
Primary success rate of
laparoscopic and open
pancreatic cystogastrostomy
was higher than that of
endoscopic internal drainage.
With repeated endoscopic
cystogastrostomy, the overall
success rate was the same.
When available, EUS‑guided
TMD should be considered as
the first‑line treatment
modality for ED of pancreatic
pseudocysts given its high
technical success rate
Similar rates of complications,
re‑intervention and success.
EUS TMD was associated with
a reduced hospital stay and cost.

(45)

(60)

(43)

(41)

(Refs.)

Similar rates of complication,
re‑intervention and success rates,
EUS TMD is associated with reduced
hospital stay and cost.

Main result
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Time window of
study

Follow‑up		
(months)
Intervention

Sample
size (n)

Pseudocyst
defined
Inclusion criteria

Although both methods had
good results with no
complications and short
hospital stays, the posterior
approach was safer, with a
more precise cyst visualization
and dissection.
PCD had a higher failure rate,
higher morbidity and mortality
rates and increased hospital
stay.
Both TPD and TMD are highly
effective in patients with
pseudocysts demonstrating
suitable anatomy for these
endoscopic techniques.
PCD has a low mortality rate
but it has the considerable risk
of secondary infection of the
catheter track.

Main result

(37)

(52)

(34)

(42)

(Refs.)

PCD, percutaneous catheter drainage; ED, endoscopic drainage; EUS, endoscopic ultrasonography; TMD, transmural drainage; TPD, transpapillary drainage; LD, laparoscopic drainage; SD, surgical
drainage; n, number of samples for different interventions; NA, not available; RCT, randomized controlled trial.

Barragan et al,
Single‑center NA
NA
LD anterior
4:4
NA
Symptomatic;
2005
retrospective			
approach vs.			
cyst diameter
				
LD posterior			
>5 cm
				
approach				
								
								
								
Heider et al,
Single‑center December 1984‑
NA
PCD vs. SD
66:66
NA
NA
1999
retrospective
May 1995						
								
								
Binmoeller
Single‑center 1985‑1992
22
Endoscopic
29:20
NA
Symptomatic;
et al, 1995
retrospective			
TPD vs.			
cyst persistence
				
endoscopic			
in 4 weeks
				
TMD				
								
Adams et al,
Single‑center 1965‑1991
NA
PCD vs. SD
52:42
NA
Symptomatic;
1992
retrospective						
cyst diameter
							
>5 cm; without
							
pancreatic
							 dilatation

		
Author, year
Study design

Table III. Continued.
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treated by surgery. Thus, PCD should only be recommended
for patients who are not eligible for surgical treatment.
Surgical treatment. Pancreatic pseudocyst have been treated
using surgery for over a decade and this is still frequently
used as a treatment option. The surgical treatment of pancre‑
atic pseudocyst entails internal drainage into the stomach,
duodenum and jejunum, external drainage and resection.
Jedlicka (38) performed the first pseudocystgastrostomy in
1921. Since then, numerous studies have reported excellent
operative results, which has made SD the first‑line therapy
choice for symptomatic pancreatic pseudocyst; it demonstrates
a permanent resolution of 91‑97% in cystogastrostomy and
cystojejunostomy, with mortality rates of 0‑13% and morbidity
rates of 10‑30% (39). However, reoperation is not uncommon
in SD, particularly for patients with chronic pancreatitis and
persistent alcohol abuse. The majority of modern studies have
compared SD with a minimally invasive technique, such as
ED; most concluded that SD and ED shared similar success
rates, complications and re‑intervention rates; however, treat‑
ment with ED was associated with lower costs and shorter
hospital stays, making ED superior to SD (40,41). However,
there remains a clear preference for the open surgical treat‑
ment of pseudocysts. For instance, a pseudocyst located in
the pancreatic tail far away from the gastrointestinal lumen
meant that ED was not a good treatment choice and due to
its close proximity to the spleen, there was an increased risk
of injury and hemorrhage, even with the PCD technique;
thus, under those circumstances, SD was the best choice for
treatment. Certain other indications for preferential surgical
treatment are i) contraindication or failure of endoscopic or
radiological methods; ii) complex main pancreatic duct stric‑
ture; iii) complex pathology such as an inflammatory mass
in the pancreatic head; iv) main bile duct stricture caused
by pseudocyst compression; v) venous occlusive disease;
vi) multiple pseudocysts; vii) pseudocyst of the pancreatic tail;
viii) hemorrhage not adequately controlled by angiographic
embolization; and ix) suspicion of neoplastic cysts (39).
Laparoscopic cystogastrostomy has become another prom‑
ising technique for minimally invasive treatment in addition to
ED. The laparoscopic procedure may be accomplished using
an anterior approach or a posterior approach; the use of these
two techniques is based on the experience of the operator (42).
In the anterior approach, a 4‑cm anterior gastrostomy is
made with a harmonic scalpel to access the gastric mucosa,
and a laparoscopic ultrasound probe is used to identify the
location of the pseudocyst behind the gastric mucosa. After
certifying the location, a harmonic scalpel is used to create
a cystogastrostomy opening to drain the pseudocyst, and the
anterior gastrostomy is then closed. In the posterior approach,
a harmonic scalpel is used to divide the gastrocolic liga‑
ment, facilitating the entry to the lesser sac and access to the
pancreas. A laparoscopic ultrasound probe is then used to
locate the pseudocyst and a cystogastrostomy is then made
with a stapler between the cyst and posterior gastric wall. This
posterior approach is more difficult than the anterior approach;
however, the visualization of the pseudocyst is clearer and the
surgeon is able to remove more of the pseudocyst to allow the
pathologist to rule out malignancy. With the anterior approach,
smaller biopsies may be taken without the requirement for

direct visualization of the pseudocyst. In a study of 83 patients
by Melman et al (43), it was concluded that laparoscopic cysto‑
gastrostomy had a higher primary success rate compared with
endoscopic cystogastrostomy. Out of 45 patients who under‑
went ED, 22 patients (48.9%) required a secondary treatment,
such as surgical cystogastrostomy, percutaneous drainage or
repeated endoscopic drainage, to achieve the same success rate
as that of laparoscopic drainage.
ED. The ED procedure was first performed in 1989 and it
has since evolved as an accepted alternative to surgery when
intervention is required (44). This technique has now become
the preferred therapeutic approach due to being less invasive
than surgery; it avoids external drainage with the risk of tube
infection and has a high long‑term success rate (40,45,46).
The aim of ED in the treatment of pancreatic pseudocyst
is to make a connection between the pseudocyst and the
gastrointestinal tract, either with the stomach, duodenum or
even jejunum (36,47‑49). There are two techniques that are
used for ED: Transmural drainage (TMD) and transpapillary
drainage (TPD); however, there is a lot of debate surrounding
these two types of drainage technique and the determination
of which technique is best for treatment (50-52). The judg‑
ment of whether to perform TMD or TPD is based on the cyst
location, the connection of the cyst with the main pancreatic
duct, obstruction of the pancreatic duct and the personal
experience of the surgeon. However, there remains no guid‑
ance for choosing between these two techniques (53‑55). TPD
involves balloon dilation and stenting under ERCP, which
should be performed routinely to identify the disruption or
stenosis of the pancreatic duct (54). This technique requires
communication between the main pancreatic ducts with the
pseudocyst or the ability to cross any strictures to insert the
5‑7 Fr plastic pancreatic stent. TMD may be achieved across
the duodenal or gastric wall, depending on the pseudocyst
location. The requirements for TMD include a <1 cm distance
between the pseudocyst and intestinal wall on imaging, a clear
compression of the intestinal wall on endoscopy, the absence
of varices, the absence of pseudoaneurysms and the exclusion
of malignant lesions prior to treatment (51,56). TMD begins
with a pseudocyst puncture through the compression site of the
gastric or duodenal wall to initiate the spontaneous drainage
of the fluid; the cyst‑gastrostomy (duodenostomy) fistula is
pneumatically dilated with 8‑15 mm biliary balloon dilators
and 9‑10 Fr straight or pigtail plastic stents may be passed
into the cyst with the help of a guidewire (57,58). It has been
reported that a combination of these two drainage techniques
may be performed if the pseudocyst does not heal after a
single drainage procedure (55). However, combining this ED
technique remains controversial, as Yang et al (50) indicated
that the combination of TPD did not provide a benefit on the
treatment outcome in patients undergoing TMD.
With the development of the ED technique, certain centers
combine the use of conventional ED with US, which is referred
to as EUS drainage, to ascertain the location of the cyst and
its distance to the intestinal wall (59). The majority of studies
have concluded that EUS drainage is superior compared with
conventional ED, providing more precise imaging of the pseu‑
docyst and the surrounding anatomy, which may guide the
operator to select the optimal puncture sites and avoid blood
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vessels (60,61). These results make the intra‑ and post‑opera‑
tive complications of EUS drainage less severe compared with
conventional ED.
Although EUS‑guided TMD with plastic stents appears
promising, several complications may still occur, including
infection, perforation, migration and bleeding. The migration
of the plastic stent is not uncommon; it was discovered to occur
in 4‑6% of patients who had EUS‑guided TMD with plastic
stents (62,63). Therefore, several studies are searching for a
better stent that may be used to achieve a higher success rate
with less complications, including stent migration (62,64,65).
In a meta‑analysis study by Yoon et al (66), it was discovered
that the use of a metal stent in EUS‑guided TMD was better
than a plastic stent, demonstrating a higher success rate and
lower adverse events in patients with pseudocysts, as well
as patients with walled‑off necrosis. Thus, metal stents are
considered to be a better choice for the EUS‑guided TMD tech‑
nique for the treatment of pancreatic pseudocyst. In addition,
Yao et al (56) performed a comparative study of EUS‑guided
TMD using self‑expanding biflanged metal stent (BFMS) and
tubular metal stent, indicating that both have equal efficacy,
whereas BFMS was associated with fewer complications and
less additional plastic stent placement.
EUS is also capable of guiding the drainage of debris or
infected pseudocysts using naso‑cystic drainage. A study by
Siddiqui et al (67) discovered that drainage of pseudocysts
with viscous solid debris‑laden fluid by stent and naso‑cystic
tubes alongside the EUS‑guided TMD technique had a three
times greater short‑term success rate compared with drainage
of pseudocysts by EUS‑guided TMD with a stent alone. During
the long‑term follow‑up, it was determined that the complete
resolution in pseudocysts drained by a stent alone was
decreased (58%) compared with that achieved by naso‑cystic
drainage (79%). In addition, the rate of stent occlusion was
lower (13%) in naso‑cystic drains compared with that obtained
with stents alone (33%). In addition to infected pseudocysts,
Bhasin et al (68) compared 11 patients with non‑infected symp‑
tomatic large pseudocysts located in the pancreatic tail, of
which six patients received EUS‑guided TPD with naso‑cystic
drainage and five patients received EUS‑guided TPD alone.
The results indicated that EUS‑guided TPD combined with
naso‑cystic drains was associated with an improved outcome in
patients with large pseudocysts in the pancreatic tail compared
with EUS‑guided TPD alone; however, the frequency of infec‑
tion was increased alongside the use of naso‑cystic stents.
7. Conclusion
Advancements in the radiological technique have led to an
increase in the diagnostic rates of pancreatic cystic lesions.
Imaging modalities, enzymatic evaluation and tumor marker
evaluation have all become essential tools for diagnosing
pancreatic pseudocyst and for differentiating pseudocysts
from other cystic lesions. Intervention management, such as
PCD, SD and ED may be considered if there are complica‑
tions associated with the pseudocyst, in symptomatic cases
of pseudocyst, if the pseudocyst has a diameter of >6 cm or
for patients that fail to respond to conservative management
techniques. PCD techniques have become a simple technique
to treat pancreatic pseudocyst with a high risk of secondary
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catheter infection; however, SD is still considered the gold
standard treatment option for managing pancreatic pseudocyst
with a high success rate, whereas the laparoscopic technique
is becoming a promising minimal invasive surgical technique.
Like SD, ED with US guidance has a high success rate, with
a shorter hospital stay and decreased costs for the patients
compared to SD; thus, this is currently the preferred tech‑
nique. The majority of comparative studies on the treatment
of pancreatic pseudocyst have a small study group, and thus, a
larger comparative study group is required to further compare
the management techniques for pancreatic pseudocyst.
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