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Endoscopic Versus Laparoscopic Treatment for
Pancreatic Pseudocysts

A Systematic Review and Meta-analysis
Wenzhen Hao, MB,*† Yunli Chen, MPH,‡ Yu Jiang, MD,‡ and Aiming Yang, MD*
Objective: The aim of the study was to evaluate the efficacy and safety of
endoscopic treatment for pancreatic pseudocysts (PPCs) compared with
laparoscopic treatment.
Methods: The Embase, Medline, Cochrane Library, Web of Science da-
tabases, China National Knowledge Infrastructure Chinese citation data-
base, and WANFANG database were systematically searched to identify
all comparative trials investigating endoscopic versus laparoscopic treat-
ment for PPC. The main outcome measures included treatment success
rate, adverse events, recurrence rate, operation time, intraoperative blood
loss, and hospital stay.
Results: Six studies with 301 participants were included. The results sug-
gested that there was no difference in rates of treatment success (odds ratio
[OR], 0.90; 95% confidence interval [CI], 0.40–2.01; P = 0.79), adverse
events (OR, 0.80, 95% CI, 0.38–1.70; P = 0.57), or recurrence (OR,
0.55, 95% CI, 0.22−1.40; P = 0.21) between endoscopic and laparoscopic
treatments. However, the endoscopic group exhibited reduced operation
time (weighted mean difference [WMD], −67.11; 95% CI, −77.27 to
−56.96; P < 0.001), intraoperative blood loss (WMD, −65.23; 95% CI,
−103.38 to −27.08; P < 0.001), and hospital stay (WMD, −2.45; 95% CI,
−4.74 to −0.16; P = 0.04).
Conclusions: Endoscopic treatment might be suitable for PPC patients.
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P ancreatic pseudocyst (PPC) is a collection of pancreatic
enzyme–rich fluid originating in or around the pancreas that

is enclosed by granulation with/without fibrous tissue lacking ep-
ithelial lining.1 It is known that PPC is a common complication of
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acute or chronic pancreatitis and pancreatic trauma that typically
forms 4 weeks after the initial injury.2,3 The main symptoms of
PPC are abdominal pain (76%–94%), early satiety, nausea,
vomiting (50%), and weight loss (20%–51%).4,5 Usually, PPC is
more common in chronic pancreatitis than in acute pancreatitis.
Existing studies show that the prevalence of PPC in acute pancre-
atitis ranges from 6% to 18.5%, whereas in chronic pancreatitis,
the rate is 20% to 40%.4–6 Moreover, advances in radiological
techniques have in part led to an increase in the diagnosis of
PPC and a better characterization of the associated complications.

Previous studies have indicated that appropriate treatment
should be given to PPC patients with complicated cases, such as
bleeding, infection, and obstruction of the gastric or biliary out-
let.7,8 Open surgery has gradually become a remedial treatment
method for PPC, but it is always associated with large trauma,
bleeding, and long hospital days. At present, minimally invasive
drainage is becoming a preferred approach because it is less inva-
sive than open surgery and has a high long-term success rate.7,9

Three different minimally invasive strategies for PPC are avail-
able: endoscopic drainage; laparoscopic drainage; and percutane-
ous catheter drainage. Percutaneous catheter drainage of PPC is
rarely performed because of the high risk of morbidity andmortal-
ity; according to some clinical studies, it should be performed only
when there is an acute pseudocyst in patients in physiological ex-
haustion with no operative condition.3,9,10 Endoscopic drainage
can be operated mainly by 2 means: when PPC is communicated
to the main pancreatic duct, the stent is placed in the pancreatic
duct for better drainage by endoscopic retrograde cholangiopan-
creatography; when endoscopic ultrasonography (EUS) shows ad-
hesion of the PPC to the stomach or duodenal wall, transmural
drainage is performed through the stomach or duodenalwall. Lap-
aroscopy is performed through a single entrance, such as the um-
bilical, and is an innovative approach that allows for accomplishing
the operation with no need for an additional incision. Laparoscopic
drainage of PPC is also available in 2 main ways: when the pseudo-
cyst is close to the stomach, pseudocyst-gastric anastomosis is performed;
when the pseudocyst is far from stomach, pseudocyst-jejunostomy
is suitable.

Currently, there have been meta-analyses comparing surgical
treatment for PPC with endoscopic drainage.11–14 However, no
meta-analysis has compared endoscopic drainage and laparo-
scopic drainage; thus, we conducted this study to summarize and
analyze the difference between endoscopic drainage and laparo-
scopic drainage treatment in PPC patients, including treatment
success, adverse events, recurrence, operation time, intraoperative
blood loss, and hospital stay.
MATERIALS AND METHODS
This meta-analysis was conducted in accordance with the

preferred reporting items for systematic review and meta-analysis
protocols guidelines15 and was registered in International prospec-
tive register of systematic reviews International Prospective Register
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of Systematic Reviews (http://www.crd.york.ac.uk/prospero/) with
the registration number CRD42020164595.

Search Strategy
A systematic search of the Embase, Medline, Cochrane Li-

brary, and Web of Science databases was performed by 2 authors
(Y.C. and W.H.) separately until March 10, 2020, without lan-
guage restriction. In particular, the China National Knowledge In-
frastructure Chinese citation database and WANFANG database
were searched for Chinese studies. The titles and abstracts of all
retrieved studies were first examined to select articles with a rele-
vant subject. The full texts of these articles were then judged on
the basis of relevance in the next phase. Any disagreement was de-
termined by the third author (A.Y.).

The relevant search terms were as follows: (pancreatic pseu-
docyst OR pancreatic collections OR pancreatic fluid collections)
AND (endoscope OR endoscopy OR endosonographic OR lapa-
roscope OR laparoscopyOR laparoscopic). References of relevant
studies were also screened to gather further potential trials.

Inclusion and Exclusion Criteria
Studies comparing endoscopic and laparoscopic treatment

for PPC patients were included. The full text of studies should be
available. Patients with other diseases combined were excluded,
such as pancreatic cystic tumors or pancreatic cancer. Studies in-
cluding patients with walled-off necrosis (WON)were also rejected.
Year of publication, number of participants, and study type were
not restricted.
FIGURE 1. Flow diagram of the selection process.

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
Data Collection
A special data extraction form was predefined, and the col-

lected information was as follows: author, publication year, coun-
try, characteristics of patients, study type, information needed for
quality assessment, and outcomes. Outcome measures included
treatment success rate, adverse events, operation time, intraopera-
tive blood loss, length of hospital stay, and recurrence rate. When
the required data were not reported, authors were contacted by
e-mail to evaluatewhether studies report on the same patient clien-
tele and to gather additional data. In case of multiple publications
of 1 study, the main articlewas included, but all of the articles were
read and included for data extraction to gather all available infor-
mation. Two investigators (Y.C. and W.H.) independently ex-
tracted all relevant data, and any disagreement was resolved by
the judgment of a third reviewer (A.Y.).

Quality Assessment
The Cochrane Collaboration's tool for assessing risk of bias

was used to assess the methodological quality of randomized con-
trolled trials (RCTs).16 The Newcastle-Ottawa Quality Assessment
Scale17 for cohort studies was used to assess the methodological
quality of retrospective or prospective comparable trials.

Statistical Analysis
If appropriate comparisons were available, a meta-analysis

was conducted. Otherwise, a descriptive review of the identified
evidence was performed. Dichotomous outcomes were evaluated
www.pancreasjournal.com 789
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TABLE 2. Patient Demographic Data and Present Conditions of the Included Studies

No. Source
Patient
No.

Patient Male/
Total, n

Age, Mean
(SD), y

Pseudocyst Size,
Mean (SD), cm Cause

Pseudocyst
Position Adverse Events

1 Li and Qin24

(2008)
21 E: NM/14

L: NM/7
47 (9) 8.7 (4) NM NM E: total 3, 1 bleeding,

1 stent migration,
1 pancreatitis

L: total 1, 1 infection
2 Melman et al25

(2009)
61 E: 26/45

L: 10/16
P > 0.05

E: 51.8 (1.9)
L: 46.5 (3.6)
P > 0.05

E: 9.1 (0.4)
L: 10.4 (0.5)
P > 0.05

E: 23 gallstones
L: 8 gallstones

NM E: total 7, 2 bleeding,
3 reintervention, 2
gastric perforation

L: total 4, 2 bleeding
3 Wang23 (2016) 48 E: 19/26

L: 16/22
P > 0.05

E: 49.12 (9.53)
L: 47.83 (7.26)
P > 0.05

E: 8.51 (4.32)
L: 8.64 (4.20)
P > 0.05

E: 24 gallstones
L: 20 gallstones

E: 8 head,
18 body or tail

L: 7 head, 15
body or tail

E: total 3, 2 infection,
1 stent occlusion

L: total 2, 2 infection

4 Ma21 (2017) 21 E: 1/2
L: 8/19

E: 38.5 (17.5)
L: 44.6 (17.5)
P > 0.05

E: 9.5 (7.8)
L: 7.5 (4.2)

E: 1 traumatic
pancreatitis,
1 other

L: 10 acute
pancreatitis,
3 chronic
pancreatitis,
6 other

E: 1 neck, 1 tail
L: 1 head, 1 neck,
8 body, 9 tail

E: total 0
L: total 5, 2 infection,
3 fistula

5 Mai et al22

(2017)
111 E: NM/63

L: NM/48
P > 0.05 P > 0.05 NM E: 24 head, 39

body or tail
L: 19 head,
29 body or tail

E: total 5, 2 bleeding, 1
infection, 2 pancreatitis

L: total 4, 4 infection

6 Redwan et al20

(2017)
39 E: 20/35

L: 2/4

P > 0.05

E: 49.2 (3.8)
L: 51.8 (1.9)
P > 0.05

E: 10.3 (0.7)
L: 10.1 (0.8)
P > 0.05

E: 20 gallstones,
9 traumatic,
6 unspecified

L: 1 gallstone,
3 traumatic

NM E: total 3
L: total 1

E indicates endoscopy group; L, laparoscopy group; NM, not mentioned; SD, standard deviation.

Pancreas • Volume 50, Number 6, July 2021 A Meta-analysis for the Treatment of PPC
based on event rates using a pooled odds ratio (OR). For continu-
ous variables, aweighted mean difference (WMD) was calculated.
The results are reported with 95% confidence intervals (CIs).

Heterogeneity among studies was tested using Q and I2 sta-
tistics. The heterogeneity was regarded as significant if P < 0.10
for Q statistics or I2 ≥ 25%, and meta-analysis was performed
using the random-effects model. Otherwise, the fixed-effects
model was adopted. Egger linear regression test and Begg rank
correlation test were used to assess the possibility of publication
bias. The level of P < 0.05 was regarded to be significantly different
unless otherwise specified. Statistical analysis was performed using
STATA (Version 11; Stata Corp, College Station, Tex) and Review
Manager 5.3 (Cochrane Collaboration, Copenhagen, Denmark).
TABLE 3. Methodological Quality of the Included Studies Evaluated

No. Author (Year) Selection C

1 Li and Qin24 (2008) ★★★

2 Melman et al25 (2009) ★★★

3 Wang23 (2016) ★★★

4 Ma21 (2017) ★★★

5 Mai et al22 (2017) ★★★

6 Redwan et al20 (2017) ★★★★

Three to 4 stars in a category are good.

© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
RESULTS

Description of Included Studies

A total of 1693 publications were identified, and 1637 of
them were excluded after title and abstract screening. After
full-text assessment, 50 studies were excluded (12 studies compar-
ing single-step with two-step endoscopic drainage, 27 studies
comparing endoscopic with percutaneous or surgical drainage,
and 11 studies including patients with WON). Finally, 6 studies
were selected, including 5 retrospective comparative trials and 1
prospective comparative trial.18–23 The flow diagram is shown in
Figure 1. The included studies were published between 2008
by the Newcastle-Ottawa Scale

omparability Outcome/Exposure Total Score

★★ ★★★ 8
★★ ★★★ 8
★★ ★★★ 8
★★ ★★ 7
★★ ★★★ 8
★★ ★★★ 9
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FIGURE 2. Forest plot showing meta-analysis of treatment success. M-H, Mantel-Haenszel.
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and 2017. Four studies were from China, 1 from the United States,
and 1 from Egypt. Detailed information regarding the operation of
endoscopic/laparoscopic drainage and the definition of treatment
success are presented in Table 1. The patient demographic data
and disease conditions of the included studies are shown in Table
2. These 6 trials included 301 patients in total, of which 185 were
in the endoscopy group and 116 were in the surgical group.
Quality Assessment of Included Studies
All of the included studies belonged to prospective or retro-

spective comparative studies; thus, the Newcastle-Ottawa Quality
Assessment Scale for Cohort Studies was used. The mean score of
the included studies was 8 stars, ranging from 7 to 9 stars, and they
were all rated high quality. Five studies were not assigned a score
because they were retrospective studies; the follow-up duration of
1 study was not clear, and thus, it was also not assigned a score.
The results of the quality assessment are shown in Table 3.
Outcome Measures
All 6 studies reported data on treatment success. Treatment

success rates ranged from 50% to 100% in endoscopy groups
and from 78.9% to 100% in laparoscopic groups. Overall treat-
ment success rates were 89.2% (165 of 185) and 88.8% (103 of
116), respectively. Heterogeneity was examined with P = 0.82
and I2 = 0%; thus, the fixed-effects model was adopted for com-
bined analysis. Pooled analyses revealed that there was no dif-
ference in treatment success rates between the 2 groups (OR,
0.90; 95% CI, 0.40–2.01; P = 0.79). The results are shown in
FIGURE 3. Forest plot showing meta-analysis of adverse events.

792 www.pancreasjournal.com
Figure 2. Begg test and Egger test were also conducted, and publi-
cation bias was not found (P = 0.452 and 0.752, respectively).

All 6 studies reported data on adverse events. The overall ad-
verse event rate was 11.35% (21 of 185) in the endoscopy group
and 14.66% (17 of 116) in the laparoscopy group. Bleeding was
the most common adverse event in the endoscopy group (5 of
185, 2.70%), whereas in the laparoscopy group, it was infection
(9 of 116, 7.76%). Adverse event rates ranged from 0% to
21.4% in the endoscopy group and from 8.3% to 26.3% in the lap-
aroscopy group. Heterogeneity was examined with P = 0.90 and
I2 = 0%; thus, the fixed-effects model was adopted for combined
analysis. The results suggested that there was no significant differ-
ence between the 2 groups (OR, 0.80; 95% CI, 0.38–1.70;
P = 0.57). The results are shown in Figure 3. Begg test and Egger
test were also conducted, and publication bias was not found
(P = 1.000 and 0.847, respectively).

Three studies reported the data of operation time. Heteroge-
neity was examined with P = 0.18 and I2 = 42%; thus, the
random-effects model was adopted. The results revealed that the
operation time of the endoscopy group was significantly less than
that of the laparoscopy group (WMD, −67.11; 95% CI, −77.27 to
−56.96; P < 0.001). The results are shown in Figure 4. Begg test
and Egger test were also conducted, and publication bias was
not found (P = 1.000 and 0.581, respectively).

Three studies reported blood loss data. Heterogeneity was
examined with P < 0.001 and I2 = 98%; thus, the
random-effects model was adopted. Pooled analyses revealed that
the blood loss of the endoscopy group was significantly less than
that of the laparoscopy group (WMD, −65.23; 95%CI, −103.38 to
−27.08; P < 0.001). The results are shown in Figure 5. Begg test
© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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FIGURE 4. Forest plot showing meta-analysis of operation time.
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and Egger test were also conducted, and publication bias was not
found (P = 1.000 and 0.629, respectively).

Four studies reported data on the length of hospital stay. Het-
erogeneity was examined with P = 0.004 and I2 = 78%; thus, the
random-effects model was adopted for combined analysis. Compari-
son between groups demonstrated that endoscopic drainagewas asso-
ciated with a shorter length of hospital stay (WMD, −2.45; 95% CI,
−4.74 to −0.16; P = 0.04). The results are shown in Figure 6. Begg
test and Egger test were also conducted, and publication bias
was not found (P = 0.734 and 0.540, respectively).

Five studies reported data on recurrence. Heterogeneity was
examined with P = 0.83 and I2 = 0%; thus, the fixed-effects model
was adopted for combined analysis. Pooled analyses revealed that
there was no difference in recurrence rates between the 2 groups
(OR, 0.55; 95% CI, 0.22–1.40; P = 0.21). The results are shown
in Figure 7. Begg test and Egger test were also conducted, and pub-
lication bias was not found (P = 1.000 and 0.777, respectively).
DISCUSSION
This study is the first meta-analysis comparing endoscopic

and laparoscopic treatment for PPC. The results suggested that
there was no difference in the rate of treatment success, adverse
events, or recurrence between endoscopic and laparoscopic treat-
ment, but the operation time, intraoperative blood loss, and hospi-
tal stay of endoscopic treatment were significantly less than those
of laparoscopic treatment, indicating that endoscopy had certain
advantages in PPC treatment.

Endoscopic drainage for PPC has been a hot topic in recent
years, but the indications for endoscopic treatment for PPC have
not been unified. For mature PPC with a diameter of more than
6 centimeters that compresses the gastrointestinal wall, it is gener-
ally believed that endoscopic drainage is a suitable treatment. Cur-
rently, some experts believe that endoscopic treatment of PPC is
one of the methods with the least damage to patients. Studies have
shown that the success rate of stent implantation by endoscopic
retrograde cholangiopancreatography is more than 75%, and
the success rate of transgastric or duodenal drainage guided
by EUS is more than 90%.24 However, it has been reported that
FIGURE 5. Forest plot showing meta-analysis of blood loss.
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the complication rate of endoscopic therapy can be up to 5% to
19%, mainly manifesting as hemorrhage and recurrence.21

Furthermore, some studies have indicated that endoscopy
does not apply to patients with coagulation dysfunction with
multiple PPCs.25

Laparoscopy is an innovative approach accomplishing the op-
eration with no additional wounds. The incidence of complications
and therapeutic effect can be the same as endoscopic treatment.26

Performing better than traditional open surgery, laparoscopic
drainage reduces the surgical mortality and cyst recurrence rate
and has less trauma and faster recovery.13 Moreover, laparoscopic
drainage can remove more necrotic tissue in the cyst while explor-
ing the cyst wall structure than endoscopic drainage. However, ab-
dominal contamination, incomplete anastomosis, and gastric
perforation in laparoscopic drainage limit the application of lapa-
roscopy to some extent.

Our research showed that there were differences in the prog-
nostic indicators of endoscopic and laparoscopic drainage of PPC.
Endoscopic treatment was superior to laparoscopic treatment in
terms of reduced operation time, intraoperative blood loss, and
hospital stay. The operation time of endoscopic treatment is
shorter than that of laparoscopic treatment, which might be due
to the fact that no sewing operation is performed. Thus, the hospital
stay is shorter, which could be improved with the development of
better hemostatic equipment and excellent suturing.27 Endoscopic
ultrasound guidance might be one of the reasons why endoscopic
drainage causes less blood loss.28,29 Operation in the digestive tract
also avoids many important blood vessels and nerves located in the
abdomen.30 Moreover, the application of laparoscopic treatment of
PPC might not be as mature as endoscopy.27

Meta-analyses11,12,14 and clinical studies31,32 have focused
on comparing traditional surgery and endoscopy. The conclusions
of these studies suggested that there is no significant difference in
the recurrence rate or incidence of adverse events,14,18,32 but endo-
scopic treatment was completed with a shorter length of hospital
stay in all 5 studies. One study suggested that endoscopic drainage
resulted in a significant reduction in blood loss, operation time,
opioid demand, and length of hospital stay compared with tra-
ditional open surgery and laparoscopic drainage, whereas
www.pancreasjournal.com 793

http://www.pancreasjournal.com
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laparoscopy is comparable with traditional open surgery with re-
gard to the success rate.18 The results of our study are consistent
with the previously mentioned conclusions. Some authors have
reported on the routine exchange of stents every 6 to 8 weeks as
long as the PPC remained unresolved completely.33We also found
that the patients involved in the analysis might need 2 or more pro-
cedures to achieve completely successful endoscopic drainage, as
13.3% (6 of 45) of patients who underwent endoscopic drainage
in the study by Melman et al25 and 28.6% (4 of 14) of patients
who underwent endoscopic drainage in the study by Li et al24

underwent 2 endoscopic drainage procedures. Although en-
doscopic drainage has advantages of less blood loss, a shorter
hospital stay, and less operation time than laparoscopic drain-
age, there also exists a drawback of endoscopic drainage in
the risk of stent exchange. The endoscopic operation proce-
dure can be clarified in future studies. Furthermore, some au-
thors suggest that laparoscopy may have a distinct advantage
over endoscopic drainage in dealing with PPC containing signifi-
cant debris because of the larger size of the stoma that is created.34

According to the scientific and rigorous retrieval methods
and procedures, the inclusion and exclusion criteria were clarified
in our meta-analysis, and the incorporated studies were evaluated
objectively. Statistical methods were used to analyze the data to re-
duce the occurrence of bias. However, this study also has some
limitations. First, only 1 RCT study35 was found, but we did not
include it in the analysis because its patients included both PPC
and WON without distinguishing between them. Finally, we in-
cluded patients with only PPC because the choice of surgical pro-
cedure could not exclude the influence of differences in disease
and the subjective choice of patients on the analysis results. There
was no indication of publication bias, but most of the studies in-
cluded in this analysis were retrospective studies, which cannot
provide all of the indicators needed to evaluate the surgical
FIGURE 7. Forest plot showing meta-analysis of recurrence.
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program; thus, publication bias may exist to some extent. Second,
the overall sample size was limited, and the lack of long-term
follow-up led to dissatisfaction with the lasting response to treat-
ment. Third, we could not certify that the severity of PPC was
comparable when treated by laparoscopic or endoscopic drainage;
thus, we could not exclude the possibility that patients under-
going laparoscopic drainage were in a more complicated condi-
tion. Moreover, there was a large difference between domestic
and foreign studies in the selection of outcome indicators. Fi-
nally, different medical institutions may have differences in
procedures, such as different instruments and equipment, different
skilled operators, and different medical levels, which might
bring heterogeneity.
CONCLUSIONS
To our knowledge, this report is the first meta-analysis

comparing endoscopic and laparoscopic treatment of PPC.
The evidence from this research did not show that endoscopic
treatment was superior to laparoscopic treatment in terms of
the rate of treatment success, adverse events, and recurrence.
However, considering its improvements in operation time, in-
traoperative blood loss, and hospital stay, endoscopic treatment
might be the better treatment approach for patients with PPC
than laparoscopic treatment. In any case, a patient-specific ap-
proach taking into account patient preferences should be consid-
ered, and treatment should be determined by a multidisciplinary
team of therapeutic endoscopists, interventional radiologists,
and pancreatic surgeons. In the future, high-quality prospective
RCTs should be conducted to provide clear evidence for the
treatment of PPC.
© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.

http://www.pancreasjournal.com


Pancreas • Volume 50, Number 6, July 2021 A Meta-analysis for the Treatment of PPC
ACKNOWLEDGMENTS
The authors thank all those who helped us during this study.

REFERENCES
1. D'Egidio A, Schein M. Pancreatic pseudocysts: a proposed classification

and its management implications. Br J Surg. 1991;78:981–984.

2. Banks PA, Bollen TL, Dervenis C, et al. Classification of acute
pancreatitis—2012: revision of the Atlanta classification and definitions by
international consensus. Gut. 2013;62:102–111.

3. Lerch MM, Stier A, Wahnschaffe U, et al. Pancreatic pseudocysts:
observation, endoscopic drainage, or resection? Dtsch Arztebl Int. 2009;
106:614–621.

4. Rosso E, Alexakis N, Ghaneh P, et al. Pancreatic pseudocyst in chronic
pancreatitis: endoscopic and surgical treatment. Dig Surg. 2003;20:
397–406.

5. Gouyon B, Lévy P, Ruszniewski P, et al. Predictive factors in the outcome
of pseudocysts complicating alcoholic chronic pancreatitis. Gut. 1997;
41:821–825.

6. Maringhini A, Uomo G, Patti R, et al. Pseudocysts in acute nonalcoholic
pancreatitis: incidence and natural history. Dig Dis Sci. 1999;44:
1669–1673.

7. Barthet M, Bugallo M, Moreira LS, et al. Management of cysts and
pseudocysts complicating chronic pancreatitis. A retrospective study of 143
patients. Gastroenterol Clin Biol. 1993;17:270–276.

8. Imrie CW, Buist LJ, Shearer MG. Importance of cause in the outcome of
pancreatic pseudocysts. Am J Surg. 1988;156:159–162.

9. Habashi S, Draganov PV. Pancreatic pseudocyst. World J Gastroenterol.
2009;15:38–47.

10. Cheruvu CV, Clarke MG, Prentice M, et al. Conservative treatment as an
option in the management of pancreatic pseudocyst. Ann R Coll Surg Engl.
2003;85:313–316.

11. de-Madaria E, Abad-González A, Aparicio JR, et al. The Spanish
Pancreatic Club's recommendations for the diagnosis and treatment of
chronic pancreatitis: part 2 (treatment). Pancreatology. 2013;13:18–28.

12. Morton JM, BrownA, Galanko JA, et al. A national comparison of surgical
versus percutaneous drainage of pancreatic pseudocysts: 1997–2001.
J Gastrointest Surg. 2005;9:15–20; discussion 20-21.

13. Szakó L, Mátrai P, Hegyi P, et al. Endoscopic and surgical drainage for
pancreatic fluid collections are better than percutaneous drainage:
meta-analysis. Pancreatology. 2020;20:132–141.

14. Farias GFA, Bernardo WM, De Moura DTH, et al. Endoscopic versus
surgical treatment for pancreatic pseudocysts: systematic review and
meta-analysis. Medicine (Baltimore). 2019;98:e14255.

15. Gurusamy KS, Pallari E, Hawkins N, et al. Management strategies for
pancreatic pseudocysts. Cochrane Database Syst Rev. 2016;4:CD011392.

16. Zhao X, Feng T, Ji W. Endoscopic versus surgical treatment for pancreatic
pseudocyst. Dig Endosc. 2016;28:83–91.

17. Moher D, Shamseer L, Clarke M, et al. Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols (PRISMA-P) 2015
statement. Syst Rev. 2015;4:1.

18. CumpstonM, Li T, PageMJ, et al. Updated guidance for trusted systematic
reviews: a new edition of the Cochrane Handbook for Systematic Reviews
of Interventions. Cochrane Database Syst Rev. 2019;10:ED000142.

19. Wells GA, Shea B, O'Connell D, et al. The Newcastle-Ottawa scale (NOS)
for assessing the quality of nonrandomised studies in meta-analyses.
Ottawa, Canada: Ottawa Hospital Research Institute. 2011. Available at:
© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm. Accessed
January 26, 2020.

20. Redwan AA, Hamad MA, Omar MA. Pancreatic pseudocyst dilemma:
cumulative multicenter experience in management using endoscopy,
laparoscopy, and open surgery. J Laparoendosc Adv Surg Tech A. 2017;
27:1022–1030.

21. Ma Q. [A retrospective study on the diagnosis and treatment of pancreatic
cyst lesion]. [In Chinese]. Master's Thesis. Lanzhou, China: Lanzhou
University Second Hospital; 2017. Available at: http://cdmd.cnki.com.cn/
Article/CDMD-10730-1017716490.htm. Accessed January 26, 2020.

22. Mai T, He M, Li Y. [The clinical analysis of endoscopic and laparoscopic
on the treatment of pancreatic pseudocyst]. [Article in Chinese].
Mod Instrum Med Treat. 2017;23:41–43. Available at: https://www.ixueshu.
com/document/e9d0c5b740fa8306eb59711f75480101318947a18e7f9386.
html. Accessed January 26, 2020.

23. Wang X. [Clinical study of endoscopic and laparoscopic minimally
invasive techniques for pancreatic pseudocyst]. [In Chinese]. Master's
Thesis. Tianjin, China: Tianjin Medical University; 2016. Available at:
http://cdmd.cnki.com.cn/article/cdmd-10062-1016923787.htm. Accessed
January 26, 2020.

24. Li Q, Qin MF. Endoscopy and laparoscopy co-therapies for pancreatic
pseudocyst: an analysis of 38 cases.World Chin J Dig. 2008;16:
3913–3918.

25. Melman L, Azar R, Beddow K, et al. Primary and overall success rates for
clinical outcomes after laparoscopic, endoscopic, and open pancreatic
cystgastrostomy for pancreatic pseudocysts. Surg Endosc. 2009;23:
267–271.

26. Bang JY, Wilcox CM, Trevino JM, et al. Relationship between stent
characteristics and treatment outcomes in endoscopic transmural drainage
of uncomplicated pancreatic pseudocysts. Surg Endosc. 2014;28:
2877–2883.

27. Palanivelu C, Senthilkumar K, Madhankumar MV, et al. Management of
pancreatic pseudocyst in the era of laparoscopic surgery—experience from
a tertiary centre. Surg Endosc. 2007;21:2262–2267.

28. Fabbri C, Luigiano C, Maimone A, et al. Endoscopic ultrasound-guided
drainage of pancreatic fluid collections.World J Gastrointest Endosc. 2012;
4:479–488.

29. Braden B, Dietrich CF. Endoscopic ultrasonography-guided endoscopic
treatment of pancreatic pseudocysts and walled-off necrosis: new technical
developments.World J Gastroenterol. 2014;20:16191–16196.

30. Heyries L, Sahel J. Endoscopic treatment of chronic pancreatitis. World J
Gastroenterol. 2007;13:6127–6133.

31. Varadarajulu S, Bang JY, Phadnis MA, et al. Endoscopic transmural
drainage of peripancreatic fluid collections: outcomes and predictors of
treatment success in 211 consecutive patients. J Gastrointest Surg. 2011;
15:2080–2088.

32. Ng PY, Rasmussen DN, Vilmann P, et al. Endoscopic ultrasound-guided
drainage of pancreatic pseudocysts: medium-term assessment of outcomes
and complications. Endosc Ultrasound. 2013;2:199–203.

33. Catalano MF, Geenen JE, Schmalz MJ, et al. Treatment of pancreatic
pseudocysts with ductal communication by transpapillary pancreatic duct
endoprosthesis. Gastrointest Endosc. 1995;42:214–218.

34. Gumaste VV, Aron J. Pseudocyst management: endoscopic drainage and
other emerging techniques. J Clin Gastroenterol. 2010;44:326–331.

35. Garg PK,Meena D, BabuD, et al. Endoscopic versus laparoscopic drainage
of pseudocyst and walled-off necrosis following acute pancreatitis: a
randomized trial. Surg Endosc. 2020;34:1157–1166.
www.pancreasjournal.com 795

http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm
http://cdmd.cnki.com.cn/Article/CDMD-10730-1017716490.htm
http://cdmd.cnki.com.cn/Article/CDMD-10730-1017716490.htm
http://www.ixueshu.com/document/e9d0c5b740fa8306eb59711f75480101318947a18e7f9386.html
http://www.ixueshu.com/document/e9d0c5b740fa8306eb59711f75480101318947a18e7f9386.html
http://www.ixueshu.com/document/e9d0c5b740fa8306eb59711f75480101318947a18e7f9386.html
http://cdmd.cnki.com.cn/article/cdmd-10062-1016923787.htm
http://www.pancreasjournal.com

