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Abstract: Background: Endoscopic cysto-gastrostomy (ECG) has become the treatment of choice for
pancreatic pseudocysts (PPCs). Endoscopic drainage of PPCs requires the creation of an anastomosis
between the lumen of the PPCs and the lumen of the gastrointestinal tract. Various types of stents are
used for this purpose. The aim of the study is to compare the indications, quantity, and results of
using double pigtail plastic stents (DPPSs) and lumen-apposing fully covered metal stents (LAMSs)
in ECG. Methods: A retrospective analysis was conducted of 39 patients (24 men, 15 women) treated
for PPCs in the Department of Digestive Tract Surgery and the Department of Gastroenterology and
Hepatology between October 2018 and February 2023. The mean age of patients was 51.13 (28-77).
Data about etiology, cyst diameter, type, and complications of the stents were collected. Results:
DPPSs were placed in smaller cysts (108 vs. 140 millimeters, p = 0.04) and were maintained for a
longer duration compared to LAMSs (106 vs. 34 days, p = 0.001). Cyst recurrence was reported less
frequently in patients with a LAMS (0 (0%) vs. 4 (19.05%), p = 0.05) and the therapeutic success
was non-significantly higher in the LAMS group compared to the DPPS group (100% vs. 85.71%),
p = 0.095. Conclusions: Both DPPSs and LAMSs are characterized by high therapeutic success and
low complication rates in patients undergoing ECG for PPCs.

Keywords: post-inflammatory pancreatic cysts; endoscopic internal drainage; endoscopic cystogastrostomy

1. Introduction

Pancreatic pseudocysts (PPCs) are fluid collections containing pancreatic juice, rich in
amylase and other pancreatic enzymes [1,2]. These cysts are enclosed by a wall of connective
tissue surrounding the pancreas. According to the revised Atlanta Classification (2012),
PPCs are defined as well-defined, encapsulated fluid collections with no or minimal solid
components that develop more than four weeks after the onset of interstitial edematous
pancreatitis [1,3,4]. In adults, the incidence of PPCs is estimated to be between 1.6% and
4.5%, with an occurrence rate of 0.5 to 1 per 100,000 adults annually. The primary causes
of PPCs include acute pancreatitis (AP), pancreatic injury, and chronic pancreatitis (CP).
The incidence of PPCs in AP ranges from 6% to 18.5%, while in CP it ranges from 20% to
40% [5,6].

Pseudocysts are often asymptomatic. However, when symptoms occur, the most
common include abdominal pain, nausea, vomiting, abdominal bloating, and the pres-
ence of an abdominal mass. Complications primarily arise from the compression of the
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duodenum, common bile duct, or pylorus, leading to the narrowing of these lumens. Addi-
tionally, infection of the cyst or bleeding into the lumen of a PPC are severe and potentially
life-threatening complications [7-9].

About two-thirds of cysts can be managed by active observation. The remainder of
patients require cyst drainage [10]. In such cases, it is necessary to provide appropriate
treatment methods, taking into account parameters such as size, location, type of cyst,
and clinical status of the patients [11]. It is very important to differentiate the pseudocyst
from a variety of cystic tumors. Ultrasonography, computer tomography (CT) of the
abdomen, endoscopic ultrasonography (EUS), and biopsy are preferred in the diagnosis of
PPCs [12]. The two main indications for intervention are symptomatic PPCs or presence of
complications such as infected pseudocyst, digestive tract obstruction, pancreatic portal
hypertension, biliary obstruction, obstructed gastric outlet, bleeding, and others [2,10]. It is
worth noting that the size of the cyst alone is not an indication for intervention [13,14].

Historically, pancreatic cysts have been treated using a variety of techniques, including
internal drainage methods such as cystogastrostomy, cystoduodenostomy, and cystojejunos-
tomy; external percutaneous drainage; marsupialization; and pancreatic resection [8,15-17].

However, in recent years internal drainage and more specifically, endoscopic cysto-
gastrostomy (ECG) has become the treatment of choice for PPCs [18,19]. In recent years,
the focus in endoscopic management of pancreatic cysts has shifted towards evaluating
the efficacy of different stent types used in drainage procedures. Two types of stents
are currently employed: double pigtail plastic stents (DPPSs) and lumen-apposing fully
covered metal stents (LAMSs), a type of self-expanding metal stent (SEMS) [20]. LAMSs
offer a larger diameter compared to plastic stents, which theoretically allows for more
efficient and rapid drainage [21]. Therefore, LAMSs are used in the endoscopic treatment
of both PPCs and walled-off necrosis (WON). In WON, LAMSs allow direct endoscopic
necrosectomy (DEN) [18]. However, some studies have found no significant difference in
procedural effectiveness between plastic and metal stents [21]. Metal stents are associated
with more recurrences and late complications such as bleeding, buried stents, and biliary
stricture [21-23], suggesting that they may require earlier removal. The debate over the
superiority of metal versus plastic stents remains unresolved, with some studies supporting
the advantages of metal stents [23-26], while others do not [22,27-29].

Thus, the primary objective of this retrospective analysis was to compare the short-term
and long-term outcomes of endoscopic cystogastrostomy using plastic and self-expanding
metal stents based on data obtained from the Department of Digestive Tract Surgery and
the Department of Gastroenterology and Hepatology, at the Medical University of Silesia
in Katowice, Poland.

2. Materials and Methods
2.1. Study Design and Patient Cohort

The retrospective study included adult patients from the Department of Digestive
Tract Surgery and the Department of Gastroenterology and Hepatology, Medical University
of Silesia in Katowice, Poland, who were treated with ECG for PPCs from January 2018 to
February 2023.

There were 24 (61.54%) men and 15 (38.46%) with average age 51.13 (28-77, SD
13.18) in the analyzed group. The inclusion criteria were as follows: age > 18 years, PPC
caused by AP or CP confirmed by abdominal computed tomography, ECG as the treatment
method, and availability of medical records for the data analyzed. The exclusion criteria
were as follows: age < 18 years, true or complicated (hemorrhagic, infected) pancreatic
cyst, conservative or other invasive PCC treatment, and incomplete demographic and/or
clinical data.

Inclusion Criteria for ECG

An ECG was conducted for patients with PPCs that demonstrated a well-defined wall
and presented with symptoms or complications. The distance between the PPC wall and
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the gastric wall was <1 cm, indicating a significant impression on the stomach, which
facilitated the endoscopic approach. Furthermore, patients selected for this procedure had
no contraindications for endoscopic interventions, such as coagulopathy, severe comorbid
conditions, or active infection that could complicate the procedure.

2.2. Methods of Treatment

All patients were evaluated by surgeons and/or gastroenterologists, who decided
on conservative treatment (monitoring) or qualification for endoscopic drainage. All
procedures were performed by experienced endoscopists.

2.3. Endoscopic Cysto-Gastrostomy (ECG)

ECG is a direct drainage through the wall of the stomach or duodenum using a
metal or plastic prosthesis under EUS and fluoroscopic guidance. The ECG procedure is
performed using the Olympus UTC 180 endoscopic ultrasound scope (Tokyo, Japan) under
intravenous procedural sedation. The endosonograph was introduced through the oral
cavity into the stomach, where, under ultrasound control, the PPC was visualized. The
next step was to identify the optimal site and puncture the cyst with an Olympus 19G
needle or Cook Cystotome™ (Bloomington, IN, USA). The cyst fluid was collected for
biochemical evaluation. A guidewire was passed through into the lumen of the cyst, and
under fluoroscopy control, the puncture was dilated using rigid dilators of 6 to 10 F or with
the balloon catheter. With the guidance of the guidewire, a stent (DPPS or LAMS) was
introduced, allowing the fluid content of the cyst to drain into the gastrointestinal tract
(Figure 1).

Endoscope

Figure 1. Schematic presentation of endoscopic cystogastrostomy procedure.

The drainage mechanism in the LAMS consists in creating a wide (14-16 mm) channel
between the fluid collection and the stomach lumen, which allows for quick drainage of
the contents and, if necessary, endoscopic necrosectomy. In the case of DPT, the mechanism
is complex and initially consists in drainage through the prosthesis lumen (specifically
through the main channel and small holes in the prosthesis wall), and after creating a
fistula channel also around the prosthesis. Inserting two prostheses through one channel
connecting the collection with the stomach lumen accelerates drainage by increasing the
flow through the prostheses and around them.
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During the endoscopic ultrasound-guided drainage (EUS), a DPPS (size 7F or 10F) or
a Hanarostent® Plumber™ LAMS (size 10/12/14/16 mm) from M.L.Tech (Pyeongtaek-si,
Gyeonggi-do, Republic of Korea) was inserted.

A LAMS is a type of metal, fully covered, removable, self-expandable stent (self-
expandable metallic stent, also called self-expandable metal stent) with wide flanges at the
ends, which limits the possibility of dislocation of the stent. In our Endoscopy Unit, we use
Olympus HANAROSTENT® Plumber™ with a diameter of 14 or 16 mm and a length of 30
or 40 mm.

The choice of stent was made by the experienced endoscopist performing the proce-
dure, based on the patient’s clinical status, the size, and the localization of the PPC, and the
contents of the PPC as assessed by EUS.

Initially, we used two sizes of LAMS—14 and 16 mm in diameter and 30 and 40 mm
in length. Currently, we more often use 16 mm lumen diameter stents (they facilitate
necrosectomy and revision of the fluid collection) and the length of the prosthesis depends
only and exclusively on the distance of the pseudocyst from the wall. In the case of plastic
DPD stents, we usually use one with a diameter of 10 F (3.33 mm). The selection of the
length of the DPT depends on the size of the collection.

2.4. Analyzed Data

The study analyzed parameters including cyst localization, diameter, etiology, type of
clinical symptoms, American Society of Anesthesiologists (ASA) score, surgery duration,
incidence of complications, reinterventions, mortality, hospitalization duration, and the
types of stents used in the endoscopic drainage.

General characteristics of the patients, such as age, gender, and clinical symptoms,
as well as the incidence of postprocedural complications, and rehospitalizations, were
extracted from the patient’s medical records.

Information on the procedure duration and the types of stents used was obtained from
the procedural descriptions. Cyst localization and diameter were determined from patient
CT scans (Figure 2). Follow-up data, including complications and late reinterventions, were
gathered from the patient’s medical history in the surgical clinic and/or the department.

Figure 2. Computed tomography: (A) large pancreatic pseudocyst; (B) pancreatic pseudocysts with
an impression on the stomach wall.

The studied cohort was divided into two groups according to the type of stent used
during the ECG (DPPS and LAMS groups).
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2.5. Statistical Analysis

Statistical analysis was carried out using Statistica® software (version 13.3, StatSoft,
Polska, Krakow, Poland). Qualitative variables were expressed as absolute values and
percentages, whereas quantitative variables were presented as ranges, means, and standard
deviations, or medians with interquartile ranges. The Shapiro-Wilk test was used to assess
the statistical distribution of the patients.

Comparisons between plastic stent and metal stent groups were made regarding demo-
graphics, periprocedural and postprocedural parameters, and follow-up data, employing
the chi-square test, Fisher’s exact test, Student T-test, or Mann—Whitney U test. Predictive
factors for early postprocedural complications were determined using univariate logistic
regression analysis.

Freedom from cyst recurrence was evaluated using the Kaplan-Meier estimator, with
the log-rank test employed for comparisons between the stent types. Statistical significance
was set at a p-value of <0.05.

2.6. Definitions

Therapeutic success was defined as the postprocedural complete resolution of the
pseudocyst or a significant decrease (to <3 cm in diameter) in the imaging method with an
overall improvement in symptoms after the first intervention.

Treatment was considered to have failed in patients who required a repeat intervention.

Recurrence was defined as a new pseudocyst observed by imaging methods at follow-
up after a previously reported resolution. Moreover, in the meantime, there was no further
AP or exacerbation of CP.

Total time of hospitalization was the length of the stay from the day of the hospital
admission to the discharge. The time of the hospitalization after the procedure was the
length of stay from the day of endoscopic approach to discharge.

Follow-up was defined as the patient’s last registered visit to the ward or clinic.

3. Results
3.1. Patients’ Characteristics

There were no statistically significant differences in the distribution of age, sex, or
body mass index (BMI) between the compared patient groups.

The most common symptoms were abdominal pain observed in 28 (71.79%), followed
by weight loss in 10 (25.64%) patients. There were no statistically significant differences in
the symptoms between the two groups.

Most patients (28; 71.79%) were assigned to group II of the American Society of
Anesthesiologists (ASA) score. There were no differences in the ASA assessment among
patients with plastic and metal stents. Demographic and clinical characteristics of patients
compared according to stent type are presented in Table 1.

Table 1. Demographic and clinical characteristics of patients.

DPPS (1 = 21, LAMS (1 = 18, Total
53.85%) 46.15%) v
Age (vears) 53.45 SD 13.55 4828 SD 12.49 51.13 (28-77, 023
ge ly (30-70) (28-65) SD 13.18 :
Gender
Male 12 (57.14%) 12 (66.67%) 24 (61.54%) 074
Female 9 (42.86%) 6 (33.33%) 15 (38.46%)
Body Mass Index (BMI) 24.29 SD 5.62 24.51SD 4.97 24.40 SD 5.25 090

(14.90-34.93) (15.42-36.41) (14.90-36.41)
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Table 1. Cont.

DPPS (n =21, LAMS (n =18,

53.85%) 46.15%) Total p
Symptoms

Abdominal pain 17 (80.95%) 11 (61.11%) 28 (71.79%) 0.28

Nausea and vomiting 4 (19.05%) 3 (16.67%) 7 (17.95%) 1
Jaundice 0 (0%) 1 (5.56%) 1 (2.56%) 0.27
Fever 2(9.52%) 0 (0%) 2(5.13%) 0.49

Steatorrhea 1 (4.76%) 0 (0%) 1 (2.56%) 1
Constipation 1 (4.76%) 3 (16.67%) 4 (10.26%) 0.22
Diarrhea 0 (0%) 1 (5.56%) 1 (2.56%) 0.27

Weight loss 5(23.81%) 5 (27.78%) 10 (25.64%) 1

None 3(14.29%) 3 (16.67%) 6 (15.38%) 1

American Society of Anesthesiologists (ASA) score

I 0 (0%) 0 (0%) 0(0%) 1

I 16 (76.19%) 13 (72.22%) 28 (71.79%) 1

I 5(23.81%) 5 (27.78%) 10 (25.64%) 1

v 0 (0%) 0 (0%) 0(0%) 1

Abbreviations: DPPSs, double plastic pigtail stents; LAMSs, lumen-apposing fully covered metal stents; SD—
Standard Deviation.

3.2. Cyst Characteristics

The most common location of the cysts was the pancreatic tail in patients undergoing
ECG with LAMSs (n = 7; 38.89%), and the pancreatic body and tail in patients undergoing
ECG with DPPSs (n = 6; 28.57%). There were no differences between the two groups
concerning cyst locations.

In both compared groups, the most common etiology of cysts was AP (n = 14; 66.67%)
in the DPPS group and (1 = 13; 72.22%) in the LAMS group, (p = 1). Other cysts resulted
from CP or had a history of both AP and CP. There were no differences between the two
groups regarding the etiology.

In comparison, plastic stents were placed in smaller cysts (108 vs. 140 millimeters,
p = 0.04). All mentioned above comparisons are presented in Table 2.

Table 2. Characteristics of pancreatic cysts.

DPPS (12 =21, LAMS (r; =18, Total p
53.85%) 46.15%)
Localization of the cyst
Head of the pancreas 4 (19.05%) 4 (22.22%) 8 (20.51%) 0.81
Body of the pancreas 2 (9.52%) 1 (5.56%) 3 (7.69%) 0.64
Tail of the pancreas 6 (28.57%) 7 (38.89%) 13 (33.33%) 0.49
Head and body of the pancreas 3 (14.29%) 0 (0%) 3 (7.69%) 0.09
Body and tail of the pancreas 6 (28.57%) 6 (33.33%) 12 (30.77%) 0.75
The greatest size of the cyst 1?§5£Q2Il{6§3 14(1;)11_%50‘?0 1%&__’1_%?6‘)15 0.04
Cyst etiology

Acute pancreatitis 14 (66.67%) 13 (72.22%) 27 (69.23%) 1
Chronic pancreatitis 6 (28.57%) 2 (11.11%) 8 (20.51%) 0.18
Both acute and chronic pancreatitis 1 (4.76%) 3 (16.67%) 4 (10.26%) 0.22

Abbreviations: DPPSs, double plastic pigtail stents; LAMSs, lumen-apposing fully covered metal stents; IQR—
Interquartile Range.
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3.3. Short-Term Outcomes

The duration of procedure for insertion of the DPPSs was shorter than the LAMSs (35
vs. 50 min, p < 0.001). Duration of hospitalization after the primary procedure was longer
in the LAMS group compared to DPPS group (8 vs. 3 days, p = 0.002). The duration of
hospitalization was similar in both groups (p = 0.07).

A total of 5 (12.82%) complications occurred, including 3 (14.29%) following DPPS
insertion and 2 (11.11%) following LAMS insertion. The frequency and types of complica-
tions were similar in both groups (p = 0.77). In both compared groups, the 30-day mortality
was 0 (0%).

There was no significant difference in the number of reinterventions (p = 0.76) and
rehospitalizations (p = 0.30) as well as in median time of follow-up in days (p = 0.34).

Cyst recurrence was reported less frequently in patients with LAMSs compared to
DPPSs (0 (0%) vs. 4 (19.05%), p = 0.05). Therapeutic success was higher in the LAMS group
compared to the DPPS group (100% vs. 85.71%). Nonetheless, this was not statistically
significant (p = 0.09). In 3 (14.29%) patients with plastic stents without therapeutic success,
an additional metal stent was used.

The plastic stents were maintained for a longer duration compared to metal stents
(106 vs. 34 days, p = 0.001). All complications and follow-up data are presented in Table 3.

Table 3. Short-term and long-term outcomes.

DPPS (n =21, LAMS (n =18,

53.85%) 46.15%) Total p
Duration of 351IQR 15 50 IQR 30 40 IQR 30 <0.001
procedure (minutes) (15-50) (30-75) (15-75)
hosp i]t)aliirza;?:no(fdays) 5IQR8 (2-36)  11IQR 11(3-31) 10(5%11)13 0.07
Duration of
hospitalization after 31IQR 4 (1-25) 8 IQR 8 (2-27) 51IQR 8 (1-27) 0.002
procedure (days)
Complications
Total 3 (14.29%) 2 (11.11%) 5 (12.82%) 0.77
Bleeding into the cyst 2 (9.52%) 1 (5.56%) 3 (5.13%) 0.64
Cyst infection 1 (4.76%) 1 (5.56%) 2 (5.14%) 0.91
30-day mortality 0 (0%) 0 (0%) 0 (0%) 1
Reintervention 3 (14.29%) 2 (11.11%) 5 (12.89%) 0.76
Rehospitalization 5 (23.81%) 2 (11.11%) 7 (17.96%) 0.30
Follow up
Therapeutic success 18 (85.71%) 18 (100%) 35 (89.74%) 0.095
Cyst recurrence 4 (19.05%) 0 (0%) 4 (10.26%) 0.05
Median time of 268 IQR 430 317 IQR 984 280 IQR 551 034
follow-up (days) (46-1108) (31-2027) (31-2027)
Time of the stent 106 IQR 89 341QR 24.5 451IQR 68 0.001
removal (days) (43-660) (15-355) (14-660)

Abbreviations: DPPSs, double plastic pigtail stents; LAMSs, lumen-apposing fully covered metal stents; IQR—
Interquartile Range.

The median duration of the procedure decreased from 75 min in 2018 to 35 min in
2023 in the LAMS group and from 67.5 min in 2019 to 25 min in 2023 in the DPPS group
(Figure 3).
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Figure 3. Median duration of the procedure depending on the type of the procedure and year.

In univariate regression analysis, none of the variables proved to be an independent

predictive factor for postprocedural complications (Figure 4).

Time of the procedure

ASA score

Type of the stent

Size of the cyst

Clinical symptoms (yes)

Bl

Gender

Age

= Odds ratio
T 95%cl

Th

Figure 4. Univariate logistic regression analysis of predictive factors of postprocedural complications
(Statistica®, 13.3, StatSoft). Abbreviations: 95% CI—95% Confidence Interval.

The 6-month freedom from cyst recurrence was 91.17% (standard error (SE) = 4.86%).
There was no statistical significant difference in the 6-month freedom from cyst recurrence
between DPPS and LAMS groups (85.00% SE = 7.98% vs. 100% SE 0%; p = 0.07) (Figure 5).
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Figure 5. Freedom from cyst recurrence after 6 months—overall (a); DPPS vs. LAMS group
(b) (Statistica®, 13.3, StatSoft).

In univariate analysis, only occurrence of postprocedural complications proved to be an
independent predictive factor of cyst recurrence (hazard ratio = 21.55, 95% CI = 1.95-237.72,
p =0.01) (Table 4).
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Table 4. Univariate analysis of Cox proportional hazard regression model for cyst recurrence.

Univariate Analysis

Variable HR 95% CI p
Age 1.08 0.98-1.19 0.09
Gender
Male 0.53 0.07-3.82 0.53
Female 1
BMI 1.06 0.9-1.28 0.47

Admission mode

Emergency 3.55 0.49-25.39 0.21
Elective 1
Symptoms
No 0.62 0.06-5.97 0.68
Yes 1
Alcohol usage
No 0.66 0.09-4.76 0.69
Yes 1
Complications
Yes 21.55 1.95-237.72 0.01
No 1
Cyst Size 1.01 0.98-1.04 0.39

Abbreviations: HR = Hazard Ratio, 95% CI = 95% Confidence Interval, BMI = Body Mass Index.

4. Discussion

PPCs are unpredictable. They may occur asymptomatically or present with a variety
of symptoms such as abdominal pain, nausea, vomiting, early satiety, and upper gastroin-
testinal bleeding. Most pancreatic pseudocysts are managed without an intervention, by
observation during which the cysts usually resolve spontaneously [2,10,30]. After the
maturation period of PPCs, which lasts 2—-6 weeks, only one-third of them are not resolved
spontaneously. These should be considered for invasive treatment [31]. The size at which a
cyst requires intervention is under discussion because, as mentioned above, size alone is
not an indicator for drainage [2,13,14]. The two main indications allowing one to qualify a
patient for drainage procedures are symptomatic pseudocysts and/or the presence of some
complications like infected pseudocyst, digestive tract obstruction, portal hypertension,
biliary obstruction, obstructed gastric outlet, bleeding, and others [2,10]. Moreover, studies
have indicated that the length of time the cyst has been present is not a good enough
predictor of potential resolution or complication of pseudocyst [2,32]. Therefore, one study
suggests that patients with cysts >3 cm should be referred for surgical consultation; how-
ever, usually invasive treatment is not conducted without other symptoms and when the
size of the cyst is smaller than 4 cm [33]. In recent studies, the size of the cysts treated with
internal drainage ranged between 6 cm and 40 cm [10,14,34]. In our study, cysts of similar
size were treated invasively, raging between 6.5 cm and 21.6 cm.

Pancreatic pseudocysts can be treated with a variety of methods like endoscopic, percu-
taneous, and surgical drainage. Currently, endoscopic treatment is the treatment of choice
for PPCs due to its less invasive approach and high long-term success rate, but still the
optimal treatment plan should be determined according to the different conditions of the
patient [2,10]. The first endoscopic transpapillary drainage was described in 1984 and one
year later the first pancreatocystogastroduodenostomy (internal cyst drainage into the stom-
ach or duodenum) was performed [35-37]. Initially, it was used for drainage of pancreatic
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cysts connecting to the Wirsung’s duct during endoscopic retrograde cholangiopancreatog-
raphy (ERCP). However, this solution was replaced over time with transmural drainage,
which consists of the evacuation of the cyst fluid to the gastrointestinal tract using a metal
or a pig-tail plastic prosthesis. [37]. In a systematic review, Farias et al. have shown an in-
creasing trend in the number of endoscopic drainages compared to surgical ones performed
since 2008 [38]. The endoscopic method is less invasive than surgery and avoids the need
for external drainage, yet the target population is limited because of the requirements with
regard to cyst location. Studies have shown that the distance between the cyst wall and the
gastric or duodenal wall must be less than 1 cm [2,10,39-41]. A relative contraindication
for endoscopic drainage is the presence of large intertwined vessels or varices [40,41]. The
feasibility of stenting of a pseudocyst is ensured by fluoroscopic guidance or EUS, which is
used to detect an optimal topography of the pseudocyst, intestinal wall, and interfering
vascular system. One study shows that a higher risk of failure to identify an appropriate
site using EUS occurred when pseudocysts were located in the area of the pancreatic tail or
had a less prominent endoscopic impression [2,34]. Additionally, EUS is also beneficial in
reducing the incidence of iatrogenic hemorrhage [42].

Nowadays, the major area of interest in endoscopy is the type of stent used in drainage.
We can distinguish two types of the stent: DPPSs and LAMSs [20]. There are several
differences between them. LAMSs provide larger diameter compared to DPPSs. In most
cases, LAMSs have >10 mm compared with DPPSs (7-or 10-Fr.; 2.3 or 3.3 mm). Therefore,
they should ensure better and faster drainage than plastic stents and therapeutic success,
which is confirmed by several studies [21,23,43]. Plastic stents can often become occluded,
thus causing a restriction of fistula drainage and requiring stent replacement. A major factor
that determines the drainage time and occlusion of these stents is the pseudocyst cavity [21].
Nevertheless, in our study there was no difference in effectiveness of the procedure between
plastic and metal stents, 18 (85.71%) vs. 18 (100%); p = 0.095. Our results are similar to most
authors’ reports, because according to the huge systematic review, treatment success rate in
both metal and plastic stents is high (>80%) [43] or even higher (>90%) [23,44]. However,
in one meta-analysis authors present a significantly higher clinical success rate and lower
overall adverse event rate of metal stents compared to plastic stents for pseudocysts and
walled-off necrosis [23].

The choice of the type of prosthesis depends mainly on the presence of solid masses
inside the fluid collection. The second important criterion is the presence of a fistula
between the collection and the pancreatic duct. In the first case, the placement of a metal
stent allows for more effective drainage. The presence of a pancreatic fistula may require
long-term maintenance of a drainage prosthesis, which in the case of metal stents is
associated with a higher risk of bleeding [22].

Regarding the selection of the appropriate type of prosthesis in relation to the size
of the cyst present, one study shows no relationship in this field, since the average size
of the cyst is the same for both of the groups [24] and another shows the same result
comparing the group with a plastic stent and metal with selective application of plastic
stents [45]. Other studies only describe the mean average cyst size (102 mm) of the entire
study group [23,44]. However, in our study, plastic stents were placed in smaller cysts (108
vs. 140 mm, p = 0.04).

Nonetheless, in the literature, it is mentioned that the initial pseudocyst size has no
impact on the success or failure of the drainage [21]. This difference is probably associated
with the fact that larger cysts in our study were denser.

However, the choice of prosthesis is also influenced by the number of drained fluid
collections. In patients with two or more, it seems reasonable to deploy DPT plastic stents
into each of them. The insertion of several metal prostheses could be too traumatic, as
well as very expensive. It must be admitted that, considering the high and comparable
drainage effectiveness of the LAMS and DPD techniques, the choice of one of them is often
a subjective decision of the endoscopist [22].
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The mean duration of the ECG was significantly higher in the metal stent group
compared to the plastic stent group (50 vs. 35 min, p < 0.001), but this result is not confirmed
by any study. In each of the three studies subjected to meta-analysis, the median or mean
duration of the procedure with metal stents was significantly shorter than with plastic
stents [23]. Nonetheless, in our study, the median duration of the procedure shortened
from 75 min in 2018 to 35 min in the LAMS group and from 67.5 min in 2019 to 25 min in
2023 in the DPPS group. Initially, due to the lack of a cystotome, all procedures required
needle puncture, guidewire insertion, and dilation with a rigid plastic dilator or a balloon,
which significantly extended the procedure time. However, with the acquisition of a
cystotome, the duration of these procedures was substantially reduced. Additionally, the
longer duration of procedures in the LAMS group compared to the DPPS group may be
attributed to the fact that LAMS devices were only introduced in 2018 at our department.
Consequently, the period between 2018 and 2020 represented a learning phase for the
implantation of LAMSs, during which the procedure initially took longer. Over time, as
proficiency increased, the duration of the procedure was reduced.

Moreover, our study revealed that there was a statistical difference in the duration of
hospitalization after ECG between DPPS and LAMS groups (3 vs. 8 days). A few detailed
analyses of the time of hospitalization after the procedure does not allow us to compare our
results. One study shows only a similar length of hospitalization for both groups, which is
mean about 8 days, while the median time in the group of plastic stents is shorter than in
the group of metal with selective application of plastic stents (2 vs. 4 days) [45].

Complications following ECG include gastrointestinal and intra-abdominal bleeding,
infection, digestive tract perforation, stent migration, and septic shock caused by cyst
infection due to inadequate drainage [18,46]. Patients treated with LAMSs have lower com-
plications rates [44]. In our group, postprocedural complications occurred in three (14.29%)
patients treated with plastic stents and in two (11.11%) patients with metal ones (p > 0.05).
Postprocedural 30-day mortality was 0% in both groups. These data are comparable with
the literature showing complications in 3.3-36.1% in ECG with plastic stent implantation
and 0-23.7% with implantation of metal stents; it is noteworthy that the total number of
adverse events after ECG was significantly higher in the plastic than in the metal stent
group [23,24].

Data on adverse events between drainage with metal and plastic stents remain varied.
Late complications associated with the use of stents such as bleeding, buried stents, stent
migration, stent obstruction, and biliary stricture were reported in some studies [21-23,47].

Bleeding after stent placement and stent migration occurs with similar frequency, but
one study shows that bleeding (including live threatening bleeding) is more common in
the LAMS group of patients [44]. The risk of bleeding, which can occur at any stage of
the procedure, should therefore not determine the method of drainage. There is also no
significant difference in time to bleeding [23,47].

Migration of the DPT plastic stent occurs slightly more often than the LAMSs [44].
The risk of metal stent migration increases with time, but is no longer a problem since the
introduction of metal, self-expanding, fully covered LAMS prostheses [44,47]. However,
due to the lack of any anchorage force, they are not a good option in cases when the cyst is
not firmly attached to the gastric wall, because the risk of leakage is high [48]. Thus, metal
stents should be removed faster—within 4 weeks—than plastic stents, which can be left
indwelling [22,45]. In our group, the median removal time was 106 days for plastic stents
compared to 34 days for metal stents (p = 0.001); that is similar to the literature data [23].

The recurrence rate is between 3.4% and 15% in the plastic stent group and 0.9-15%
in the metal stent group and there was no statistical difference [23,43]. According to our
results, cyst recurrence occurred in 19.05% of patients with plastic stents and in 0% in the
metal stent group (p = 0.05). In both groups, the 6-month freedom from cyst recurrence was
91.17%; in another study, it was 90.4%, which was confirmed by CT scan [24].

The lower recurrence rate can be associated with the fact that LAMSs have larger
diameter (in most cases > 10 mm) compared with DPPSs (7-or 10-Fr.; 2.3 or 3.3 mm).
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Therefore, the larger diameter prevents stent occlusion (associated with a higher risk of
infectious complications and the need to replace or add an additional stent) and cyst
recurrence [23,44].

The superiority of metal stents is still uncertain and is suggested by some studies [23-26]
yet in others it is not demonstrated [22,27-29]. Their usage should depend on the individual
assessment of the endoscopist.

Limitations

One limitation of this study is that it is a retrospective analysis conducted on a selected
cohort of patients from a single high-volume center. Another limitation is the relatively
small sample size. In addition, the use of plastic or metal stents was determined by the
endoscopist. Additionally, the restricted access to hospitals during the COVID-19 pandemic
could have affected the timing of prosthesis removal, potentially distorting the data on
prosthesis-retention times. Lastly, our follow-up period was limited, preventing us from
fully capturing longer-term outcomes related to prosthesis retention and patient health.
To address these limitations, future studies should consider a prospective, randomized,
multicenter design with larger, more diverse patient populations.

5. Conclusions

The majority of PPCs managed endoscopically are symptomatic and abdominal pain
is the most common clinical symptom. Two types of stents (DPPSs and LAMSs) are used
in ECG. Metal stents, with their larger diameter, offer advantages such as better drainage
and lower recurrence rates compared to plastic stents. DPPSs are used more frequently
in smaller cysts and are maintained for a longer duration compared to LAMSs. The cyst
recurrence is reported less frequently in patients with LAMSs and the therapeutic success
is non-significantly higher in the LAMS group compared to the DPPS group. Generally,
both stent types used in ECG are characterized by high therapeutic success and low
complications rate. Therefore, the choice between stents should be individualized and
performed by an experienced endoscopist.

Author Contributions: Conceptualization, PK., B.J., M.S., A.T. and PW., methodology, PX., B.J.,
AT, TK,, S.M. (Sebastian Maslanka), M.C. and P.W.; validation, B.]. and P.W.; formal analysis, PX.,
BJ.,MS., AT, TK., S.M. (Sebastian Maslanka), M.C. and P.W.,; investigation, PX., B.]., M.S., A.T,,
T.K., S.M. (Sebastian Maslanka), M.C. and PW.; resources, PK., B.J.,, M.S., A.T., T.K., S.M. (Sebastian
Maslanka), M.C. and P.W.; data curation, PX., B.J., M.S,, A.T., TK., S.M. (Sebastian Maslanka), M.C.
and PW.; writing—original draft preparation, PK. and B.J.; writing—review and editing, B.]. and
PW. visualization, PK., B.]. and A.T; supervision, B.J., PW. and S.M. (Stawomir Mrowiec); project
administration, B.J. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The analysis was performed on patient medical records, with
all accessed data having undergone complete anonymization by the local medical records archive.
Each patient’s medical record was assigned a unique identifier. Prior to the surgical procedure, all
participants provided written consent. The procedures adhered to the principles outlined in the 1964
Declaration of Helsinki regarding Medical Research Involving Human Subjects. The retrospective
nature of our study positioned it within the category exempt from Institutional Review Board (IRB)
approval. This exemption is justified by the Polish Act of 5 December 1996 on the Profession of
Medical Doctors and Doctors of Dental Medicine (Journal of Laws of 2022, item 1731 as amended),
which stipulates that retrospective data analysis of medical data does not constitute a medical
experiment and, consequently, does not necessitate evaluation by the local Bioethics Committee.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the authors on request.

Conflicts of Interest: The authors declare no conflicts of interest.



Life 2024, 14, 1419 14 of 15

References

1.

@

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

Banks, P.A.; Bollen, T.L.; Dervenis, C.; Gooszen, H.G.; Johnson, C.D.; Sarr, M.G.; Tsiotos, G.G.; Vege, S.S.; Acute Pancreatitis
Classification Working Group. Classification of acute pancreatitis—2012: Revision of the Atlanta classification and definitions by
international consensus. Gut 2013, 62, 102-111. [CrossRef] [PubMed]

Habashi, S.; Draganov, P.V. Pancreatic pseudocyst. World ]. Gastroenterol. 2009, 15, 38—47. [CrossRef] [PubMed]

Jabtoriska, B. Pancreatic cysts: Etiology, diagnosis and management. Cent. Eur. |. Med. Open Med. 2014, 9, 92-107. [CrossRef]
Serafin, M.; Kluszczyk, P.; Maslanka, S.; Kowalczyk, T.; Jabloriska, B.; Mrowiec, S. Hemorrhagic Cysts in the Pancreas: Risk
Factors, Treatment, and Outcomes—Insights from a Single-Center Study. Med. Sci. Monit. 2024, 30, €941955. [CrossRef] [PubMed]
[PubMed Central]

Radley, E.L. A Clinically Based Classification System for Acute Pancreatitis: Summary of the International Symposium on Acute
Pancreatitis, Atlanta. Arch. Surg. 1993, 128, 586-590.

Lerch, M.M.; Stier, A.; Wahnschaffe, U.; Mayerle, J. Pancreatic pseudocysts: Observation, endoscopic drainage, or resection?
Dtsch. Arzteblatt Int. 2009, 106, 614.

Kudaravalli, P.; Garg, N.; Pendela, V.S.; Gambhir, H.S. Hemorrhagic pancreatic pseudocyst: A rare complication. Am. J. Emerg.
Med. 2021, 43, 243-244. [CrossRef]

Marino, K.A.; Hendrick, L.E.; Behrman, S.W. Surgical management of complicated pancreatic pseudocysts after acute pancreatitis.
Am. ]. Surg. 2016, 211, 109-114. [CrossRef]

Pan, G.; Wan, M.H.; Xie, K.L.; Li, W.; Hu, WM,; Liu, X.B.; Tang, W.E,; Wu, H. Classification and Management of Pancreatic
Pseudocysts. Medicine 2015, 94, €960. [CrossRef]

Ye, ].; Wang, L.; Lu, S.; Yang, D.; Hu, W.; Lu, H.; Zhang, Y. Clinical study on cystogastrostomy and Roux-en-Y-type cystojejunos-
tomy in the treatment of pancreatic pseudocyst: A single-center experience. Medicine 2021, 100, €25029. [CrossRef]

Zakoscielny, A.; Cwik, G.; Wallner, G. Surgical treatment of pancreatic pseudocysts—Clinical experience. Pediatr. I Med. Rodz.
2014, 10, 190-199. [CrossRef]

Springer, S.; Masica, D.L.; Dal Molin, M.; Douville, C.; Thoburn, C.J.; Afsari, B.; Li, L.; Cohen, ].D.; Thompson, E.; Allen, PJ.; et al.
A multimodality test to guide the management of patients with a pancreatic cyst. Sci. Transl. Med. 2019, 11, eaav4772. [CrossRef]
[PubMed]

Cheruvu, C.; Clarke, M.; Prentice, M.; Eyre-Brook, I. Conservative treatment as an option in the management of pancreatic
pseudocyst. Ann. R. Coll. Surg. Engl. 2003, 85, 313-316. [CrossRef] [PubMed]

Andersson, B.; Nilsson, E.; Willner, J.; Andersson, R. Treatment and outcome in pancreatic pseudocysts. Scand. J. Gastroenterol.
2006, 41, 751-756. [CrossRef]

Jabtoniska, B.; Dudzicz, B.; Burkacka, A.; Cywinski, T.; Stolorz, K.; Lekstan, A.; Lewiniski, A.; Dranka-Bojarowska, D.; Olakowski,
M.; Lampe, P. Surgical treatment of pancreatic cysts—Own experience. Postgpy Nauk. Med. 2011, 24, 5-10.

Knol, J.A.; Eckhauser, FE.; Strodel, W.E. Surgical treatment of necrotizing pancreatitis by marsupialization. Am. Surg. 1984, 50,
324-328.

Pearson, E.G.; Scaife, C.L.; Mulvihill, S.J.; Glasgow, R.E. Roux-en-Y drainage of a pancreatic fistula for disconnected pancreatic
duct syndrome after acute necrotizing pancreatitis. HPB 2012, 14, 26-31. [CrossRef]

Mangiavillano, B.; Lakhtakia, S.; Samanta, J.; Auriemma, F.; Vargas-Madrigal, J.; Arcidiacono, P.G.; Barbera, C.; Ashhab,
H.; Song, T.J.; Pham, K.D.; et al. Lumen-apposing metal stents for the treatment of pancreatic and peripancreatic fluid col-
lections and bleeding risk: A propensity matched study. Endoscopy 2024, 56, 249-257, Erratum in: Endoscopy 2024, 56, C2.
https://doi.org/10.1055/a-2288-4028. [CrossRef] [PubMed]

Mangiavillano, B.; Moon, ]J.H.; Crino, S.F; Larghi, A.; Pham, K.D.; Teoh, A.Y.B.; Paduano, D.; Lee, Y.N.; Yoo, HW.,; Shin, LS,;
et al. Safety and efficacy of a novel electrocautery-enhanced lumen-apposing metal stent in interventional EUS procedures (with
video). Gastrointest. Endosc. 2022, 95, 115-122. [CrossRef] [PubMed]

Zhao, X.; Feng, T.; Ji, W. Endoscopic versus surgical treatment for pancreatic pseudocyst. Dig. Endosc. 2015, 28, 83-91. [CrossRef]
Penn, D.E.; Draganov, P.V.; Wagh, M.S.; Forsmark, C.E.; Gupte, A.R.; Chauhan, S.S. Prospective evaluation of the use of fully
covered self-expanding metal stents for EUS-guided transmural drainage of pancreatic pseudocysts. Gastrointest. Endosc. 2012, 76,
679-684. [CrossRef] [PubMed]

Bang, J.Y.; Hasan, M.; Navaneethan, U.; Hawes, R.; Varadarajulu, S. Lumen-apposing metal stents (LAMS) for pancreatic fluid
collection (PFC) drainage: May not be business as usual. Gut 2016, 66, 2054—-2056. [CrossRef] [PubMed]

Yoon, S.B.; Lee, L.S.; Choi, M.G. Metal versus plastic stents for drainage of pancreatic fluid collection: A meta-analysis. United Eur.
Gastroenterol. |. 2018, 6, 729-738. [CrossRef] [PubMed]

Sharaiha, R.Z.; DeFilippis, E.M.; Kedia, P.; Gaidhane, M.; Boumitri, C.; Lim, H.-W.; Han, E.; Singh, H.; Ghumman, S.S.; Kowalski,
T.; et al. Metal versus plastic for pancreatic pseudocyst drainage: Clinical outcomes and success. Gastrointest. Endosc. 2015, 82,
822-827. [CrossRef] [PubMed]

Bapaye, A.; Dubale, N.A.; Sheth, K.A.; Bapaye, J.; Ramesh, ].; Gadhikar, H.; Mahajani, S.; Date, S.; Pujari, R.; Gaadhe, R.
Endoscopic ultrasonography-guided transmural drainage of walled-off pancreatic necrosis: Comparison between a specially
designed fully covered bi-flanged metal stent and multiple plastic stents. Dig. Endosc. 2017, 29, 104-110. [CrossRef]


https://doi.org/10.1136/gutjnl-2012-302779
https://www.ncbi.nlm.nih.gov/pubmed/23100216
https://doi.org/10.3748/wjg.15.38
https://www.ncbi.nlm.nih.gov/pubmed/19115466
https://doi.org/10.2478/s11536-013-0244-8
https://doi.org/10.12659/MSM.941955
https://www.ncbi.nlm.nih.gov/pubmed/38872280
https://pmc.ncbi.nlm.nih.gov/articles/PMC11184984
https://doi.org/10.1016/j.ajem.2020.03.020
https://doi.org/10.1016/j.amjsurg.2015.07.020
https://doi.org/10.1097/MD.0000000000000960
https://doi.org/10.1097/MD.0000000000025029
https://doi.org/10.15557/PiMR.2014.0022
https://doi.org/10.1126/scitranslmed.aav4772
https://www.ncbi.nlm.nih.gov/pubmed/31316009
https://doi.org/10.1308/003588403769162413
https://www.ncbi.nlm.nih.gov/pubmed/14594534
https://doi.org/10.1080/00365520500442690
https://doi.org/10.1111/j.1477-2574.2011.00397.x
https://doi.org/10.1055/a-2219-3179
https://www.ncbi.nlm.nih.gov/pubmed/38237633
https://doi.org/10.1016/j.gie.2021.07.021
https://www.ncbi.nlm.nih.gov/pubmed/34339667
https://doi.org/10.1111/den.12542
https://doi.org/10.1016/j.gie.2012.04.457
https://www.ncbi.nlm.nih.gov/pubmed/22732874
https://doi.org/10.1136/gutjnl-2016-312812
https://www.ncbi.nlm.nih.gov/pubmed/27582509
https://doi.org/10.1177/2050640618761702
https://www.ncbi.nlm.nih.gov/pubmed/30083335
https://doi.org/10.1016/j.gie.2015.02.035
https://www.ncbi.nlm.nih.gov/pubmed/25936453
https://doi.org/10.1111/den.12704

Life 2024, 14, 1419 15 of 15

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Siddiqui, A.A.; Kowalski, T.E.; Loren, D.E.; Khalid, A.; Soomro, A.; Mazhar, S.M.; Isby, L.; Kahaleh, M.; Karia, K.; Yoo, J.; et al.
Fully covered self-expanding metal stents versus lumen-apposing fully covered self-expanding metal stent versus plastic stents
for endoscopic drainage of pancreatic walled-off necrosis: Clinical outcomes and success. Gastrointest. Endosc. 2017, 85, 758-765.
[CrossRef]

Lee, B.U.; Song, TJ.; Lee, S.S.; Park, D.H.; Seo, D.-W.; Lee, S.-K.; Kim, M.-H. Newly designed, fully covered metal stents for
endoscopic ultrasound (EUS)-guided transmural drainage of peripancreatic fluid collections: A prospective randomized study.
Endoscopy 2014, 46, 1078-1084. [CrossRef]

Mukai, S.; Itoi, T.; Baron, T.H.; Sofuni, A.; Itokawa, F.; Kurihara, T.; Tsuchiya, T.; Ishii, K.; Tsuji, S.; Ikeuchi, N.; et al. Endoscopic
ultrasound-guided placement of plastic vs. biflanged metal stents for therapy of walled-off necrosis: A retrospective single-center
series. Endoscopy 2015, 47, 47-55. [CrossRef]

Ang, T.L.; Kongkam, P.; Kwek, A.; Orkoonsawat, P.; Rerknimitr, R.; Fock, K.M. A two-center comparative study of plastic and
lumen-apposing large diameter self-expandable metallic stents in endoscopic ultrasound-guided drainage of pancreatic fluid
collections. Endosc. Ultrasound 2016, 5, 320-327. [CrossRef]

Vitas, G.J.; Sarr, M.G. Selected management of pancreatic pseudocysts: Operative versus expectant management. Surgery 1992,
111, 123-130.

ASGE Standards of Practice Committee; Early, D.S.; Lightdale, J.R.; Vargo, J.J., 2nd; Acosta, R.D.; Chathadi, K.V,; Evans, J.A,;
Fisher, D.A.; Fonkalsrud, L.; Hwang, J.H.; et al. Guidelines for sedation and anesthesia in GI endoscopy. Gastrointest. Endosc.
2018, 87, 327-337. [CrossRef] [PubMed]

Yeo, C.J.; Bastidas, J.A.; Lynch-Nyhan, A.; Fishman, E.K.; Zinner, M.].; Cameron, J.L. The natural history of pancreatic pseudocysts
documented by computed tomography. Surg. Gynecol. Obstet. 1990, 170, 411-417. [PubMed]

Lennon, A.M.; Vege, S.S. Pancreatic Cyst Surveillance. Clin. Gastroenterol. Hepatol. 2022, 20, 1663-1667.el. [CrossRef] [PubMed]
Saluja, S.S.; Srivastava, S.; Govind, S.H.; Dahale, A.; Sharma, B.C.; Mishra, PK. Endoscopic cystogastrostomy versus surgical
cystogastrostomy in the management of acute pancreatic pseudocysts. . Minimal Access Surg. 2020, 16, 126-131. [CrossRef]
Milek, T.; Ciostek, P; Kielar, M.; Jarosz, M.; Stowik, K.; Petryka, R.; Blalejczyk, T. Multiple orifices are better than single in the
endoscopic treatment of pancreatic pseudocysts. Turk. J. Gastroenterol. 2014, 25, 59-62. [CrossRef]

Hershfield, N.B. Drainage of a pancreatic pseudocyst at ERCP. Gastrointest. Endosc. 1984, 30, 269-270. [CrossRef]

Kozarek, R.; Brayko, C.; Harlan, J.; Sanowski, R.; Cintora, I.; Kovac, A. Endoscopic drainage of pancreatic pseudocysts. Gastrointest.
Endosc. 1985, 31, 322-328. [CrossRef]

Farias, G.F.A.; Bernardo, W.M.; De Moura, D.T.H.; Guedes, H.G.; Brunaldi, V.O.; Visconti, T.A.d.C.; Gongalves, C.V.T.; Sakai, C.M.;
Matuguma, S.E.; Dos Santos, M.E.L.; et al. Endoscopic versus surgical treatment for pancreatic pseudocysts: Systematic review
and meta-analysis. Medicine 2019, 98, e14255. [CrossRef]

Smits, M.E.; Rauws, E.A.; Tytgat, G.N.; Huibregtse, K. The efficacy of endoscopic treatment of pancreatic pseudocysts. Gastrointest.
Endosc. 1995, 42, 202-207. [CrossRef]

Weckman, L.; Kylanpaa, M.L.; Puolakkainen, P.; Halttunen, J. Endoscopic treatment of pancreatic pseudocysts. Surg Endosc. 2006,
20, 603-607. [CrossRef]

Deviere, J.; Bueso, H.; Baize, M.; Azar, C.; Love, J.; Moreno, E.; Cremer, M. Complete disruption of the main pancreatic duct:
Endoscopic management. Gastrointest. Endosc. 1995, 42, 445-451. [CrossRef] [PubMed]

Tarantino, I. Endoscopic ultrasound-guided drainage of pancreatic fluid collections. World J. Gastrointest. Endosc. 2012, 4, 479-488.
[CrossRef] [PubMed]

Bang, ].Y.; Hawes, R.; Bartolucci, A.; Varadarajulu, S. Efficacy of metal and plastic stents for transmural drainage of pancreatic
fluid collections: A systematic review. Dig. Endosc. 2015, 27, 486—498. [CrossRef] [PubMed]

Guzmaén-Calderén, E.; Chacaltana, A.; Diaz, R.; Li, B.; Martinez-Moreno, B.; Aparicio, ].R. Head-to-head comparison between
endoscopic ultrasound guided lumen apposing metal stent and plastic stents for the treatment of pancreatic fluid collections: A
systematic review and meta-analysis. . Hepato-Biliary-Pancreatic Sci. 2022, 29, 198-211. [CrossRef] [PubMed]

Bang, J.Y.; Wilcox, C.M.; Arnoletti, ].P.; Peter, S.; Christein, J.; Navaneethan, U.; Hawes, R.; Varadarajulu, S. Validation of the
Orlando Protocol for endoscopic management of pancreatic fluid collections in the era of lumen-apposing metal stents. Dig.
Endosc. 2022, 34, 612-621. [CrossRef] [PubMed] [PubMed Central]

Saul, A.; Luna, M.A.R.; Chan, C.; Uscanga, L.; Andraca, EV.; Calleros, J.H.; Elizondo, J.; Avila, ET. EUS-guided drainage of
pancreatic pseudocysts offers similar success and complications compared to surgical treatment but with a lower cost. Surg
Endosc. 2015, 30, 1459-1465. [CrossRef]

Brown, N.G.; Sethi, A. Endoscopic Drainage of Pancreatic Fluid Collections. Gastrointest. Endosc. Clin. N. Am. 2024, 34, 553-575.
[CrossRef] [PubMed]

Gornals, ].B.; De la Serna-Higuera, C.; Sanchez-Yague, A.; Loras, C.; Sdnchez-Cantos, A.M.; Pérez-Miranda, M. Endosonography-
guided drainage of pancreatic fluid collections with a novel lumen-apposing stent. Surg. Endosc. 2013, 27, 1428-1434. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.gie.2016.08.014
https://doi.org/10.1055/s-0034-1390871
https://doi.org/10.1055/s-0034-1377966
https://doi.org/10.4103/2303-9027.191659
https://doi.org/10.1016/j.gie.2017.07.018
https://www.ncbi.nlm.nih.gov/pubmed/29306520
https://www.ncbi.nlm.nih.gov/pubmed/2326721
https://doi.org/10.1016/j.cgh.2022.03.002
https://www.ncbi.nlm.nih.gov/pubmed/35397230
https://doi.org/10.4103/jmas.JMAS_109_18
https://doi.org/10.5152/tjg.2014.2693
https://doi.org/10.1016/S0016-5107(84)72406-0
https://doi.org/10.1016/S0016-5107(85)72215-8
https://doi.org/10.1097/MD.0000000000014255
https://doi.org/10.1016/S0016-5107(95)70092-7
https://doi.org/10.1007/s00464-005-0201-y
https://doi.org/10.1016/S0016-5107(95)70048-X
https://www.ncbi.nlm.nih.gov/pubmed/8566636
https://doi.org/10.4253/wjge.v4.i7.306
https://www.ncbi.nlm.nih.gov/pubmed/22816011
https://doi.org/10.1111/den.12418
https://www.ncbi.nlm.nih.gov/pubmed/25515976
https://doi.org/10.1002/jhbp.1008
https://www.ncbi.nlm.nih.gov/pubmed/34107170
https://doi.org/10.1111/den.14099
https://www.ncbi.nlm.nih.gov/pubmed/34331485
https://pmc.ncbi.nlm.nih.gov/articles/PMC9290475
https://doi.org/10.1007/s00464-015-4351-2
https://doi.org/10.1016/j.giec.2024.02.008
https://www.ncbi.nlm.nih.gov/pubmed/38796299
https://doi.org/10.1007/s00464-012-2591-y

	Introduction 
	Materials and Methods 
	Study Design and Patient Cohort 
	Methods of Treatment 
	Endoscopic Cysto-Gastrostomy (ECG) 
	Analyzed Data 
	Statistical Analysis 
	Definitions 

	Results 
	Patients’ Characteristics 
	Cyst Characteristics 
	Short-Term Outcomes 

	Discussion 
	Conclusions 
	References

