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Abstract

AIM: To perform a systematic review comparing the
outcomes of endoscopic, percutaneous and surgical
pancreatic pseudocyst drainage.

METHODS: Comparative studies published between
January 1980 and May 2014 were identified on PubMed,
Embase and the Cochrane controlled trials register
and assessed for suitability of inclusion. The primary
outcome was the treatment success rate. Secondary
outcomes included were the recurrence rates, re-inter-
ventions, length of hospital stay, adverse events and
mortalities.

RESULTS: Ten comparative studies were identified
and 3 were randomized controlled trials. Four studies
reported on the outcomes of percutaneous and surgical
drainage. Based on a large-scale national study, surgical
drainage appeared to reduce mortality and adverse
events rate as compared to the percutaneous approach.
Three studies reported on the outcomes of endoscopic
ultrasound (EUS) and surgical drainage. Clinical success
and adverse events rates appeared to be comparable
but the EUS approach reduced hospital stay, cost and
improved quality of life. Three other studies compared

March 25,2016 | Volume 8 | Issue 6 |



EUS and esophagogastroduodenoscopy-guided drain-
age. Both approaches were feasible for pseudocyst
drainage but the success rate of the EUS approach was
better for non-bulging cyst and the approach conferred
additional safety benefits.

CONCLUSION: In patients with unfavorable anatomy,
surgical cystojejunostomy or percutaneous drainage
could be considered. Large randomized studies with
current definitions of pseudocysts and longer-term
follow-up are needed to assess the efficacy of the
various modalities.

Key words: Interventional endosonography; Endoscopic
ultrasound; Pancreatic pseudocyst; Cystogastrostomy;
Cystojejunostomy; Pseudocyst drainage

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Pancreatic pseudocysts are traditionally
managed by open surgical internal drainage. With
continued improvements in medical technology, the
uses of percutaneous, endoscopic and laparoscopic
drainage were increasingly reported. Nevertheless, trials
comparing these different approaches are lacking. In
this systematic review, endoscopic ultrasound-guided
drainage appeared to be advantageous in drainage of
pancreatic pseudocysts located adjacent to the stomach
or duodenum. In patients with unfavorable anatomy,
surgical cystojejunostomy or percutaneous drainage
could be considered. Large randomized studies with
current definitions of pseudocysts and longer-term
follow-up are needed to assess the efficacy of the
various modalities.

Teoh AYB, Dhir V, Jin ZD, Kida M, Seo DW, Ho KY. Syste-
matic review comparing endoscopic, percutaneous and surgical
pancreatic pseudocyst drainage. World J Gastrointest Endosc
2016; 8(6): 310-318 Available from: URL: http://www.
wjgnet.com/1948-5190/full/v8/i6/310.htm DOI: http://dx.doi.
org/10.4253/wjge.v8.16.310

INTRODUCTION

Pancreatic pseudocysts are amylase rich fluid collections
in the peri-pancreatic tissues surrounded by a well-
defined wall'". There should be absence of necrosis or
solid component in the collections. The relative propor-
tion of acute and chronic pseudocyst varies between
reports and depends on how the pseudocysts are being
defined'”. The incidence is higher in patients suffering
from chronic pancreatitis. Pancreatic pseudocysts are
traditionally managed by open surgical internal drainage.
With continued improvements in medical technology,
less invasive options including percutaneous, endoscopic
and laparoscopic drainage were increasingly reported.
Nevertheless, trials comparing these different approaches
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are lacking and there is an absence in consensus on the
best approach for management of this condition. Thus,
the aim of the current systematic review was to evaluate
the outcomes of comparatives studies on endoscopic, per-
cutaneous and surgical pancreatic pseudocyst drainage
and to summarize the findings of available data.

MATERIALS AND METHODS

Inclusion criteria

Eligible studies were comparative studies on endoscopic,
percutaneous or surgical methods of pancreatic pseu-
docyst drainage. The definition of pseudocyst was
according to the revised Atlanta’s classification'! (Table
1). In brief, pseudocyst referred to a fluid collection in
the peri-pancreatic tissues persisting for more than 4 wk
on computed tomography, surrounded by a well-defined
wall and contained no solid material. Studies describing
the results of pancreatic necrosis or abscesses were
excluded. The indications for treatment of pancreatic
pseudocyst was if they persisted for more than 4 to
6 wk and are = 6 cm in size, causing symptoms or
complicationst.

Search strategy and trial identification

A computerized systematic literature review from
January 1980 to May 2014 on PubMed, Embase and the
Cochrane controlled trials register was performed. Articles
were selected using MeSH headings and text words
related to pancreatic pseudocyst, pseudocyst drainage,
cystogastrostomy, cystojejunostomy, transmural pseu-
docyst drainage, transpapillary pseudocyst drainage
and percutaneous pseudocyst drainage. Only English
comparative studies involving the concerned treatment
approaches were included. Reference lists from eligible
trials were checked to locate missing publications. The
titles of the articles and abstracts located were evaluated
(Anthony Yuen Bun, TEOH1 and Vinay DHIR2). Where
the article fulfilled the selection criterion, a copy of the
full manuscript was obtained. Full manuscripts were
then reviewed and a final decision was made about
the inclusion. Studies published only in abstract form,
conference abstracts, symposium proceedings and case
reports were not eligible for inclusion. Any disagreements
were resolved by consensus.

Data extraction and outcomes

Data were extracted using a standard extraction
form. Parameters included were study methodology
(including randomization and blinding), inclusion criteria,
demographics, the indications of treatment and types
of pancreatic fluid collection. Procedural data including
the technical approaches, methods of anastomosis,
catheters and stents used were also recorded. The
primary outcome was the treatment success rate.
Secondary outcomes included were the recurrence
rates, re-interventions, lengths of hospital stay, adverse
events and mortalities. Treatment success was defined
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Table 1 Definition of peri-pancreatic fluid collections according to the revised Atlanta's classification

Name of the collection

Definition

Onset < 4 wk after initial attack
Acute peripancreatic fluid collection

Fluid collections that develop in the early phase of pancreatitis. They do not have a well-defined wall, are

homogeneous, are confined by normal fascial planes in the retroperitoneum

Acute necrotic collection
Onset = 4 wk after initial attack
Pancreatic pseudocyst

Walled-of pancreatic necrosis

Any time after initial attack
Infected necrosis

A collection containing variable amounts of fluid and necrotic tissue without a well-defined wall

A collection of fluid in the peripancreatic tissues surrounded by a well-defined wall and contains no solid

material

A mature, encapsulated collection of pancreatic and/or peripancreatic necrosis and has a well-defined

inflammatory

Presence of superimposed infection of the necrotic pancreas. May be indicated by presence of gas in the collection

Potentially relevant studies identified
and screened for retrieval (7 = 2 17)

Exclusion of ineligible studies or non-
comparative studies (7 = 197)

Abstracts of studies retrieved (7 = 20)

Exclusion of non-comparative
studies (7 = 7)

Potentially appropriate studies for review.
Studies evaluated in detail (7 = 13)

Studies excluded as outcomes
were not separately reported for
conditions listed in the inclusion

criteria (7 = 5)

2 studies identified

Included studies (7 = 10) |« from reference list

Figure 1 Flow chart showing selection of included studies.

as radiographic cyst resolution after the index inter-
vention. Re-intervention was defined as the need for
repeat interventions owing to persistent symptoms in
association with a residual pseudocyst. Adverse events
were defined according the individual study criteria.

Assessment of methodological quality and risk of
bias of the included studies. Assessment of risk of bias
were performed by AT and VD according to principles
of the Cochrane Handbook for systemic reviews of
interventions version 5.1, For randomized trials, the
assessment focused on sequence generation, allocation
concealment, blinding, incomplete outcome data, follow-
up losses, intention to treat method of analysis and
selective reporting. For non-randomized comparative
trials, quality assessments were according to the New-
castle-Ottawa scale and the studies were scored on
3 domains including: Case selection, comparability of
cases and controls and outcome assessments'®. The
results of this study were reported according to the
PRISMA guidelines”.
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RESULTS

The search identified 217 potentially relevant publi-
cations and 20 articles were selected for reviewing of
the abstracts. Seven studies were rejected as they
were not comparative studies and the full manuscripts
of the remaining 13 publications were reviewed. Two
studies were further excluded as the outcomes for
pseudocyst drainage were not separately reported and
in 3 studies the outcomes of the different techniques
were not reported individually. Two further articles were
identified from the reference list of the included studies
(Figure 1)®", Since there was significant heterogeneity
amongst the study interventions, recruitment and out-
come measurements, statistical pooling of the results
was not performed.

Description of the techniques

Surgical drainage procedures: Cystogastrostomy,
cystoduodenostomy and cystojejunostomy:
Surgical drainage of pseudocysts is traditionally perfor-
med by the open approach!®**, However in recent
years, laparoscopic pseudocyst drainage is increasingly
reported®?”, For the open approach, midline or bilateral
subcostal incisions were employed. The type of surgical
drainage depended on the location of the cysts and
whether it was adherent to the stomach or duodenum.
When adhered to the posterior wall of the stomach,
a cystogastrostomy were performed. If the cyst were
not adhered to the stomach or duodenum, then a
Roux-en Y cystojejunostomy would be fashioned. It is
acknowledged that resectional procedures are some-
times required for patients with concomitant pancreatic
ductal pathologies or complicated pseudocyst. However,
resectional procedures do not have comparable endo-
scopic counterparts and these are not considered in this
review.

In laparoscopic drainage procedures, various tech-
niques have been described to replicate their open
equivalents®??, These include intragastric, transgastric
or exogastric approaches and they differ in the method
of accessing the posterior wall of the stomach to create
a cystogastrostomy. The anastomosis is usually created
with a laparoscopic stapler and the enterostomy closed
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by laparoscopic suturing. Laparsocopic cystojejunostomy
is also possible for pseudocysts that protrude into the
infracolic compartment and this is usually drained by a
Roux-en Y jejunal loop.

Percutaneous drainage

Percutaneous drainage can be performed by ultrasound
or computed tomography (CT) guidance and this can
be achieved by the retroperitoneal route or transperi-
toneally!™® '), The appropriate drainage site is first
identified, followed by progressive track dilation and
insertion of a 7 to 12 Fr drainage catheter into the
pseudocyst. In patients that received transperitoneal
drainage, a transgastric needle puncture can be per-
formed and the passage through the stomach could
allow subsequent exchange of a double pigtail stent
and internalization into the stomach. In patients with
retroperitoneal drainage, the pigtail stents would be
connected to an external bag for free drainage.

Endoscopic drainage

Endoscopic drainage can be performed transpapillary
or transmurally™'!, Transpapillary drainage can be
performed if the pseudocyst communicates with the
pancreatic duct on endoscopic retrograde cholangio-
pancreatography (ERCP) and a transpapillary stent is
passed through the pancreatic duct into the pseudocyst.
In patients with pancreatic ductal leak or ductal stricture,
the stent may also serve to bridge the leak or stricture
site!®?,

Endoscopic transmural drainage can be performed
with or without endoscopic ultrasound (EUS) guidan-
cel'™B1 A prerequisite is that the pseudocyst is in direct
apposition with the gastric or duodenal wall. When
performed under esophagogastroduodenoscopy (EGD)
guidance, the location of the pseudocyst is usually
identified by the presence of bulging on the stomach wall.
This is then confirmed by needle puncture, aspiration of
the fluid and injection of contrast. A catheter and guide-
wire is then passed into the pseudocyst. The fistula track
is dilated with a balloon catheter and 1 or 2 plastic stents
would be inserted. When performed under EUS guidance,
the puncture site of the pseudocyst is chosen away
from intervening vessels or structures. The pseudocyst
is then punctured with a 19-gauge needle and a guide-
wire passed to form 2 or more loops. The needle tract is
dilated and plastic stents would be inserted. Recently, the
use of metallic stents for draining pseudocyst has also
been described but results from comparative studies are
lacking®***., All the studies included in the current review
used plastic stents.

Description of the studies

The identified studies covered a heterogeneous group
of patients and mostly included small humbers from a
single center (Table 2). In only one study, the outcomes
of percutaneous drainage were compared to surgical
drainage on a national level. Amongst the 10 included
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studies, 3 were randomized controlled trials®®'***. One
compared EUS drainage with open cystogastrostomy
and 2 compared EGD vs EUS guided-drainage. The
remaining seven studies were non-randomized trials,
1 compared laparoscopic, endoscopic and open cysto-
gastrotomies®, 1 study compared EUS drainage with
open cystogastrostomy!”, 1 study compared EGD and
EUS-guided drainage and 4 studies compared percu-
taneous and open surgical drainage™”). The definition
of pseudocyst was clearly stated in all the randomized
studies and in 6 out of 7 non-randomized studies.
The indications for intervention were defined in all the
randomized studies and 2 non-randomized studies.

Assessment of risk of bias of the included studies

The risks of bias in the randomized trials were assessed
according to the principles of the Cochrane Handbook
for systemic reviews of interventions (Table 3). None
of the studies blinded the assessor of the outcomes.
In one study comparing EGD vs EUS drainage!'!, the
patients randomized to the EGD arm also received EUS
when the pseudocyst could not be located. This resulted
in a hybrid technique and may contaminate the data in
the EGD arm resulting in contamination bias. The risks
of bias in non-randomized trials were assessed using
the Newcastle-Ottawa scale (Table 4). Most studies
were of moderate quality and scored between 4 to 7
stars out of 10.

Assessment of outcomes by the different approaches of
pseudocyst drainage

Percutaneous vs surgical drainage: Four retro-
spective studies were included (Table 5). The largest
United States study included more than 14000 patients
(Percutaneous: 8121 and surgical: 6409) that were
identified using a US national database!**. Significant
differences in background demographics between the
groups were noted, including the cause of pseudocyst,
the percentage of patients that received CT or ERCP
and the proportion of patients that were treated in a
teaching hospital. After adjusting for these confounding
variables, a reduction in mortality was still observed
in the surgical drainage arm (OR = 1.37, 95%CI:
1.12-1.68). Both emergency admission and acute
pancreatitis increased the odds of in-patient mortality
(OR = 2.45, 95%CI: 1.87-2.30 and OR = 2.36, 95%(CI:
1.89-2.96, respectively) and the use of ERCP yielded
a protective effect (OR = 0.68, 95%CI: 0.51-0.9).
This study was the largest and most statistically robust
amongst all the included studies. Yet, there is also a
risk of selection biases, as the patients who were poor
candidates for surgery tended to receive percutaneous
drainage.

Heider et al*® compared the results of expectant
treatment with percutaneous and open surgical drainage.
No statistical analysis of the results was performed
(no P-values given). The patients that were treated by
percutaneous drainage had a re-intervention rate of
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Table 2 Characteristics of the included studies

Ref. Design Study duration Follow-up Interventions  Sample size Pseudocyst Inclusion criteria or indications for
duration' defined intervention
Varadarajulu et al'¥  Single center RCT Jan 2009-Dec 2009 24 EUS vs open 20:20 Yes Pseudocyst > 6 cm and adjacent to
(United States) cystogastrostomy stomach
History of acute or chronic
pancreatitis
Persistent pain
Complications of pseudocyst
Melman et al®” Single center ~ Mar 1999-Aug 2007 9.5 EUS vs 45:16:22 Yes Symptomatic pseudocyst
(United States) retrospective laparoscopic
vs open

cystogastrostomy
Varadarajulu et al™  Single center  Jul 2005-Jun 2007 24 EUS vs Open 20:10 Yes NA
(United States) retrospective cystogastrostomy
Park et al™ Single center RCT Jan 2004-Dec 2007  25-27  EGD = R-EUS vs 29:31 Yes Symptomatic pseudocyst > 4 wk
(South Korea) EUS
Varadarajulu et al"  Single center RCT May 2007-Oct 2007 NA EGD vs EUS 15:15 Yes Symptomatic pseudocyst > 4 wk
(United States)
Kahaleh et al™ Single center 2000-2005 11 EGD uvs EUS 53:46 Yes NA
(United States) retrospective
Morton et al™! National Jan 1997-Dec 2001 NA Percutaneous vs  8121:6409 Yes NA
(United States) multicenter Surgical drainage

retrospective
Heider et al™ Single center 1984-1995 NA Percutaneous vs 66:66 Yes NA
(United States) retrospective Surgical drainage
Adams et al™ Single center 1965-1991 NA Percutaneous vs 52:42 No Percutaneous drainage:
(United States) retrospective Surgical drainage Symptomatic pseudocyst > 5 cm
without PD dilation

Lang et al"” Single center  Jan 1978-Jun 1988 NA Percutaneous vs 12:14 Yes Wall thickness < 3 mm
(United States) retrospective Surgical drainage

"Mean duration of follow-up shown in months. RCT: Randomized controlled trial; NA: Not available; R-EUS: Radial echoendoscope; PD: Pancreatic duct;

EGD: Esophagogastroduodenoscopy.

Table 3 Methodological summary of the risk of bias of the included randomized controlled trials

Random sequence generation Allocation concealment Blinding Incomplete outcome data Other bias
Varadarajulu et al® Low risk Low risk High risk Low risk Unclear risk
Park et al™ Low risk Unclear risk High risk Low risk High risk
Varadarajulu et al™® Low risk Unclear risk High risk Low risk Low risk

Assessment of the risk of bias was according to principles of the Cochrane Handbook for systemic reviews of interventions version 5.1.

Table 4 Methodological summary of the risk of bias of the

included non-randomized comparative studies

Selection Comparability Outcomes

(++++) (++) (++++)
Melman et al”” ++ T+
Varadarajulu et al™ ++ + T+
Kahaleh et al™ ++ et
Morton et al™* ++ ++ e+
Heider et al™ ++ + o,
Adams et al™® ++ .
Lang et al™ ++ .

Quality assessment was according to the Newcastle-Ottawa scale for non-
randomized trials. +: Higher quality of the studies.

50%, adverse events rate of 67% and mortality rate of
9.1% and the results were worse than surgery. On the
contrary, two smaller studies favored the percutaneous
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approach. Adams noted higher risk of mortalities,
morbidities and re-interventions in patients that were
treated with surgical drainage!™®, Whilst in another study,
similar risks of mortalities and adverse events were
observed in both groups but the patients that underwent
surgery required more subsequent re-interventions'”’,

It is worthwhile to note that the definition of pseu-
docyst in some of the older studies may not be accord-
ing to the Atlanta’s classification and thus, the study
population could include some patients with pancrea-
tic necrosis and the results of these may need to be
interpreted with caution. Based on the results of the
national study, surgical drainage appeared to reduce
mortality and adverse events risk as compared to
the percutaneous approach. The lack of an external
catheter also reduced risk developing pancreatic fistula
and wound site infection. However, the validity of these
results in the current era needs to be confirmed by a
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Table 5 Percutaneous vs surgical drainage of pancreatic pseudocysts

Ref. Sample size Size (cm)' Clinical success Hospital stay (d)' Reintervention Mortalities Adverse events Bleeding Intra-abdominal infection
Morton et al™ Perc: 8121 - - 21 (22) 5.9% - 9.64%" 6.8%"

Surg: 6409 - - 15 (15) 2.8% - 8.96% 4.54%
Heider et al™  Perc:66 8.2 (1.1) 42% 45 (5) 50% 9.1% 64%” 9.1% 45.5%

Surg: 66 7.4 (1.3) 88% 18 (2) 12% 0 27% 4.5% 15.2%
Adams et al"  Perc: 52 - - 36.7 9.5% 2 7.7% 1.9% 1.9%

Surg: 42 - - 39.8 19.2% 7.1% 16.7% 4.8% 4.8%
Langetal  Perc: 26 - 76.9% - 11.5% 3.8% 3.8% 3.8% 0

Surg: 26 - 73.1% - 23.1% 3.8% 0 0 0

Values in mean * SD except otherwise indicated; *Indicates significant differences between the 2 groups. Perc: Percutaneous drainage; Surg: Surgical

drainage.
Table 6 Endoscopic ultrasound vs surgical drainage of pancreatic pseudocysts
Ref. Sample size Size (cm) Clinical Hospital stay Reintervention Mortalities Adverse Bleeding Intra-abdominal
success (d) events infection

Varadarajulu et al®® EUS: 20 10.5 (9-14.9)" 95% 2 (1-4)"” 5% 0 0 0 0
Open: 20 11 (84-145)"  100% 6 (5-9)' 5% 0 2% 1 0

Melman et al® EUS: 45 9.1 (0.4) 51.1%" 3.9 (0-25) - 0 15.6% 22% 0
Lap: 16 10.4 (0.5) 87.5% 6.9 (3-23)° - 0 25% 12.5% 0
Open: 22 9.5 (0.8) 81.2% 10.8 (4-82) = 0 22.7% 0 0

Varadarajulu et al™” EUS: 20 9.8 95% 2.6 (1-11)* 0 0 0 0 0
Open: 10 8.9 100% 6.5 (4-20)° 10% 0 0 0 0

'Values in mean * interquartile range; *Values in mean (range) except otherwise indicated; *Indicates significant differences between the 2 groups. EUS:
Endoscopic ultrasound drainage; Lap: Laparoscopic drainage; Open: Open drainage.

modernized randomized trial with updated definitions. the endoscopist performing the procedures may still
be overcoming their learning curves and the difference
EUS vs surgical drainage: One randomized trial in outcomes may not be truly representative of the

and two retrospective studies were included (Table techniques. Nevertheless, this study was the only
6). Varadarajulu et a'® first published a retrospective comparative study that incorporated the results of laparo-
case-matched study comparing EUS and open cystogas- scopic cystogastrostomy.

trostomy. No differences in treatment success, adverse

events or re-interventions were noted between the EUS vs EGD drainage: Two randomized trials and 1
groups. The same author then followed-up with the first retrospective comparison were included (Table 7)™,
randomized study, comparing 20 patients that received Kahaleh performed a retrospective comparison of
EUS drainage with an equal number receiving open patients that underwent EUS or EGD drainage!*®, Those
cystogastrostomy™, The time to pseudocyst recurrence with bulging pseudocyst underwent EGD drainage
was used as the main outcome measurement. However, whilst patients with non-bulging cyst or those at risk
none of the patients in the EUS group developed re- of bleeding underwent EUS drainage. No difference in
currence, thus raising the issue of an underpowered clinical success and adverse event rates were observed
study. Nevertheless, similar rates of clinical success, between the two groups. In a Korean randomized study,
mortalities and morbidities were observed between the EUS was compared to a modified EGD approach™".
two groups. In addition, the EUS group was associated In patients with bulging cyst, a blind EGD puncture
with significantly lower hospital costs (mean difference was performed. Whilst in patients with the absence of
of -$8040 USD) and better quality of life scores (physical bulging, radial EUS was employed to mark the site of

component scores and mental component scores). puncture. This resulted in hybrid EUS-EGD approach
Hence, favoring the EUS approach over open cystogas- in some of the patients. The trial found a significant
trostomy. difference in technical success rates in favor of the EUS

In another study comparing EUS, laparoscopic and approach (94% vs 72%, P = 0.039). The patients with
open cystogastrostomy, a significantly higher rate failed EGD approach then crossed over to EUS drainage
of clinical success was observed in the surgery arm. and this was successful in all patients. No differences in
However, the rate of clinical success in the EUS group adverse events were observed in both arms. The third
was unusually low at 51.1% and grade 2 or above study was also a randomized study comparing EUS with
complications occurred in up to 15.6% of the patients. pure EGD drainage of pseudocyst'*?. The EUS approach
Three patients required urgent laparotomy and 2 ex- was shown to have significantly higher success rate as
perienced a gastric perforation. These results reflect that compared to the pure EGD technique (100% vs 33.3%,
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Table 7 Endoscopic ultrasound vs esophagogastroduodenoscopy drainage of pancreatic pseudocysts

Ref. Sample size  Size (cm)’ Clinical  Hospital stay Reintervention Mortalities  Adverse Bleeding  Intra-abdominal
success (d) events infection
Park et al" EUS:31  82(38) 89% 6.5% 0 7% 3.2%
EGD:29  74(4) 86% = 6.5% 0 10% 6.9%
Varadarajulu et al™  EUS: 15 6.5 (5-12  100%’ 2 (1-9) - 0 0 0
EGD: 15 7 (4213 33%" 1(1-8) - 6.7% 13.3% 13.3% -
Kahaleh et ™ EUS: 46 8.6 (4-20)° 84% = 10.9% 0 19.6% 43% 8.7%
EGD: 53 9.5 (3-20)° 91% 9.4% 0 18.9% 1.9% 7.5%

'Values in mean + SD; *Values in mean (interquartile range); *Values in mean (range); ‘Values in median (range) except otherwise indicated; *Indicates

significant differences between the 2 groups. EUS: Endoscopic ultrasound drainage; EGD: Esophagogastroduodenoscopy drainage.

P < 0.001) and all patients with failed EGD drainage
were successfully drained with the EUS technique.
However, of more concern was that 2 patients in the
EGD arm suffered from severe bleeding after drainage.
One patient died within 4 h after the procedure due to
massive bleeding into the cyst and another required
endoscopic hemostasis and blood transfusion.

Hence, the results of these studies suggest that
although a blind EGD pseudocyst drainage is technically
feasible, it may result in life-threatening adverse events.
The success rate of the EUS approach was better for
non-bulging cyst and the approach conferred additional
safety benefits by allowing visualization of extraluminal
structures.

DISCUSSION

Although the current review has established a strict
criterion for inclusion, the included studies incorporated
a heterogeneous group of patients that were treated
with a number of different approaches. Thus, the results
were not directly comparable and statistical analysis in a
form of meta-analysis was inappropriate. Nevertheless,
a number of conclusions could still be made. EUS-
guided drainage has similar efficacy to surgery but the
EUS approach may reduce hospital stay, costs of the
procedure and improve quality of life. EGD and EUS-
guided drainages are both feasible but the success rate
of the EUS approach is better for non-bulging cyst and
it may offer additional safety benefit. Whether surgical
internal drainage of pancreatic pseudocyst is preferred
over percutaneous drainage needs to be validated, as
no results from a modern study are available. However,
surgical cystogastrostomy may still be preferred it avoids
the need of an external catheter and reduces the risk
developing an external pancreatic fistula. Consequently,
the EUS approach is preferred when anatomy of the
pseudocyst allows for direct drainage into the stomach
or duodenum. However, if the pseudocyst is located
away from the stomach or duodenum, surgical cystojeju-
nostomy or percutaneous drainage could be considered.
In addition, it is acknowledged that laparoscopic
drainage is the modern minimally invasive approach for
surgical drainage. However, results from comparative
studies were lacking and the long-term outcomes of the
treatment approaches could not be made.
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The current study is the only systematic review
comparing percutaneous, endoscopic and surgical drain-
age of pseudocyst. A prior systematic review compared
endoscopic and laparoscopic internal drainage by sum-
marizing the results from cohort studies without direct
statistical comparison™”, No randomized or comparative
studies were available. The review concluded that both
approaches were safe and the laparoscopic approach
appeared to have a higher success rate, lower morbidity
and recurrence. In a meta-analysis comparing EGD
and EUS-guided drainage, 2 randomized studies and 2
prospective studies were included®'. Technical success
was higher for EUS drainage (RR = 12.38, 95%CI:
1.39-110.22) and adverse events were similar between
the two techniques. The review concluded that for
bulging pseudocysts, both approaches could be selected
whereas for non-bulging pseudocyst, portal hypertension
or coagulopathy, EUS drainage is the preferred modality.

There were some limitations to the current study.
Firstly, the numbers of high quality comparative studies
assessing the 3 approaches were lacking. Hence, the
robustness of the results generated in this review is
limited by the quality of the original studies. Further-
more, with regards to the available randomized trials,
all were single center studies with small sample sizes
and they were not designed to detect differences in
recurrence rates or adverse event rates between the
modalities. Thus, the results were prone to type 1II error.
In addition, the literature search failed to identify any
comparative studies involving endoscopic transpapillary
drainage and laparoscopic internal drainage. Therefore,
conclusions regarding these approaches could not be
made. Furthermore, it was observed that many of the
studies did not report on the follow-up time or only
reported a very short follow-up period. This may not be
adequate to detect longer-term recurrence. Lastly, the
definitions of pseudocyst has changed over time and
may be different for each study, thus of the patients
included in the current review may not be suffering from
the modern definition of pseudocyst and the outcomes
of treatment may be affected by the definition.

Currently, there is a lack of consensus in the best
practice for pseudocyst drainage. A number of pro-
fessional bodies have attempted to establish guidelines
regarding the management of complications of acute
pancreatitis including infected pseudocyst and pancreatic
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necrosis®®!. However, none of these guidelines have

received widespread acceptance. In a systemic review
of 16 guidelines published by profession bodies, it was
observed that the guidelines lacked consensus and few
were graded according to the strength of evidence.
In addition, there were wide variations in the recom-
mendations regarding the role of percutaneous and
endoscopic drainage of pancreatic fluid collections.
For infected pseudocyst, percutaneous drainage was
recommended by 6 guidelines, 1 did not recommend
its use and for endoscopic drainage, the approach
was recommended by 7 guidelines. A recent guideline
published by the International Association of Pancrea-
tology and the American Association of Pancreateology,
represented the best evidenced-based recommendations
concerning key aspects the management of acute pan-
creatitis®”. However, the optimal management of pseu-
docysts were not discussed and there is still a pressing
need for more randomized studies to establish the best
approach for management of this condition.

In conclusion, significant heterogeneity was present
in the included studies and a clear conclusion could not
be made. However, EUS-guided drainage appeared to
be advantageous in drainage of pancreatic pseudocysts
located adjacent to the stomach or duodenum. In
patients with unfavorable anatomy, surgical cystogas-
trostomy or percutaneous drainage could be considered.
Large randomized studies with current definitions of
pseudocysts and longer-term follow-up are needed to
assess the efficacy of the various modalities.
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Background

Pancreatic pseudocysts are traditionally managed by open surgical internal
drainage. With continued improvements in medical technology, the uses
of percutaneous, endoscopic and laparoscopic drainage were increasingly
reported. Nevertheless, trials comparing these different approaches are lacking.
Thus, the aim of this study is to perform a systematic review comparing the
outcomes of endoscopic, percutaneous and surgical pancreatic pseudocyst
drainage.

Research frontiers

Currently, there is a lack of consensus in the best practice for pseudocyst
drainage. A number of professional bodies have attempted to establish
guidelines regarding the management of complications of acute pancreatitis
including infected pseudocyst and pancreatic necrosis. However, the guidelines
lacked consensus and few were graded according to the strength of evidence.

Innovations and breakthroughs

Endoscopic ultrasound (EUS)-guided pseudocyst drainage is an endoscopic
approach for establishing internal transmural drainage of a pseudocyst.
The approach allows visualization of extra-mural structures to allow precise

Roishidenge ~ WJGE | www.wjgnet.com

Teoh AYB et a/. Optimal approach for pseudocyst drainage

317

placement of internal stents.

Applications

In the current study, the authors conclude that EUS-guided drainage appeared
to be advantageous in drainage of pancreatic pseudocysts located adjacent
to the stomach or duodenum. In patients with unfavorable anatomy, surgical
cystojejunostomy or percutaneous drainage could be considered. Large
randomized studies with current definitions of pseudocysts and longer-term
follow-up are needed to assess the efficacy of the various modalities.

Terminology

Pseudocyst are fluid collections in the peri-pancreatic tissues persisting for
more than 4 wk on computed tomography, surrounded by a well-defined wall
and contained no solid material after an attack of pancreatitis.

Peer-review
The manuscript gives an overview of publications on outcome of endoscopic
drainage of pancreatic pseudocysts, compared with percutaneous and/or
surgical drainage.
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