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OBJECTIVES: Pancreatic pseudocysts (PPC) are fluid collections with a well-defined wall that persist for more
than 4 weeks inside or around the pancreas as a result of pancreatic inflammation and/or a ductal lesion. PPC
have been successfully treated with endoscopic ultrasound (EUS)-guided drainage using different stents. This
study aimed to evaluate the safety and efficacy of EUS-guided drainage of PPC using double-pigtail plastic
stents in a tertiary hospital.

METHODS: Patients with PPC referred for EUS-guided drainage between May 2015 and December 2019 were
included in this case series. The primary endpoint was to evaluate the efficacy (clinical success) and safety
(adverse events and mortality) of EUS-guided drainage of PPC. Secondary endpoints included technical success
and pseudocyst recurrence.

RESULTS: Eleven patients (mean age, 44.5 + 18.98 years) were included in this study. The etiologies for PPC were
acute biliary pancreatitis, chronic alcoholic pancreatitis, and blunt abdominal trauma. The mean pseudocyst size
was 9.4+ 2.69 cm. The clinical success rate was 91% (10/11). Adverse events occurred in three of 11 patients
(27%). There were no cases of mortality. The technical success rate was 100%. Pseudocyst recurrence was
identified in one of 11 patients (9%) at 12 weeks after successful clinical drainage and complete pseudocyst
resolution.

CONCLUSION: EUS-guided transmural drainage of PPC using double-pigtail plastic stents is safe and effective

with high technical and clinical success rates.
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B INTRODUCTION

Pancreatic pseudocysts (PPC) are fluid collections with
well-defined walls that are rich in amylase and other pan-
creatic enzymes; they persist for more than 4 weeks inside or
around the pancreas and result from pancreatic inflamma-
tion and/or a ductal lesion (1). PPC are usually complica-
tions of acute or chronic pancreatitis, pancreatic trauma, and
pancreatic duct obstruction (2). PPC must be distinguished
from other pancreatic fluid collections, including acute
peripancreatic fluid collections, acute necrotic collections,
walled-off pancreatic necrosis (WOPN), and cystic neoplasms
of the pancreas (3).

Most pseudocysts resolve spontaneously and require no
endoscopic drainage (2). Indications for drainage include
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abdominal pain, gastrointestinal obstruction, biliary com-
pression, increased volume documented by computed tomo-
graphy (CT), and complications such as infection (3,4).

Conventional endoscopic drainage (transmural and/or
transpapillary) has been reported since the 1990s, with a suc-
cess rate of >80% in patients with gastroduodenal bulging
or major pancreatic duct disruption (5). EUS-guided drain-
age is currently the treatment of choice for PPC, with higher
safety and success rates than those of other treatment
modalities (6,7). EUS-guided drainage has been compared
by several authors and proven to be technically superior and
safer than conventional endoscopic drainage since it allows
drainage in patients with no gastric or duodenal bulging (6,8).
Despite controversy regarding the type of prosthesis used for
drainage (plastic or metallic), double-pigtail plastic stents are
typically used for EUS-guided drainage of PPC (4,9).

This study aimed to evaluate the efficacy and safety of
EUS-guided drainage using double-pigtail plastic stents for
the treatment of symptomatic PPC at an endoscopy unit in a
tertiary center.

B MATERIAL AND METHODS

Between May 2015 and December 2019, 11 patients who
were referred to the Endoscopy Unit of Hospital Sdo Paulo,
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Federal University of Sdo Paulo, Brazil, for PPC and treated
with EUS-guided drainage were included in this case series.

Pseudocysts were defined according to the Atlanta classi-
fication (10). We included symptomatic patients (abdominal
pain and/or complications) with abdominal CT scans
demonstrating one or more PPC. The diagnosis of PPC
was made based on clinical history, CT scan findings, and
appearance on EUS performed immediately before drainage.
The exclusion criteria were acute peripancreatic fluid collec-
tions, acute necrotic collections, WOPN or other types of
pancreatic cysts, patient refusal, pseudocyst distance from
the gastroduodenal wall of >1 cm, and irreversible
coagulopathy. Patients referred for pseudocyst drainage in
whom the presence of necrosis in addition to liquid collection
or even WOPN was identified immediately before EUS-
guided drainage were considered for endoscopy and/or
surgical treatment but not included in this study.

This study was conducted in accordance with the World
Medical Association Declaration of Helsinki Ethical Princi-
ples and was approved by the Ethics Committee on Human
Research (CEP UNIFESP number 0384/2018; CAAE: 87524218.
6.0000.5505).

Procedures

All procedures were performed in patients under con-
scious sedation or general anesthesia. Broad-spectrum anti-
biotics (third-generation cephalosporin) were administered
to reduce the risk of pseudocyst infection, usually from the
day of the procedure until 48h after drainage. All procedures
were performed at a tertiary care center by two experienced
interventional endoscopists (EDL and FSN) involved in
endoscopic retrograde cholangiopancreatography and pro-
cedures involving the EUS-guided drainage of PPC. All EUS-
guided drainage procedures were performed using a curved
linear echoendoscope (EG-530UT2, Fujifilm Corporation,
Saitama, Japan).

The pseudocyst was accessed from the stomach or
duodenum after the identification of the best puncture point
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on the gastroduodenal wall up to 1 cm away from the wall.
Before puncture, the Doppler function was employed to
assess the presence of interposed vessels (Figure 1). The
puncture was performed using a 19-gauge needle (Boston
Scientific Corporation, Natick, MA, USA). All procedures
were performed under fluoroscopic guidance. After the
pseudocyst puncture was made, a 0.035-inch guidewire
(Jagwire, Boston Scientific Corporation, Natick, MA, USA)
was introduced through the needle and coiled within the
pseudocyst at least twice (Figure 2). The needle was then
removed, and a needle-knife (Sphincterotome Triple Lumen
Needle-knife, Boston Scientific Corporation) was used to
increase the orifice diameter using electrocoagulation. After
this step, the fistula was dilated with a 10- or 12-mm balloon
(CRE Balloon Dilatation Catheter, Boston Scientific Corpora-
tion) (Figure 3). After the balloon was removed, the guide-
wire was kept inside the pseudocyst, and a second guidewire
was placed inside the cyst. The first double-pigtail plastic
stent was inserted, and whenever possible, a second stent
was placed (Figure 4). Finally, to prevent aspiration, the
stomach was suctioned after pseudocyst drainage. We
usually used a 10 Fr or 8.5 Fr double-pigtail plastic stent
(Advanix Biliary Stent, Boston Scientific Corporation).

Endpoints

The primary study endpoint was to evaluate the efficacy and
safety of EUS-guided drainage of PPC using double-pigtail
plastic stents. Efficacy was evaluated based on clinical success,
which was defined as the clinical improvement and resolution
of the pseudocyst (decrease in pseudocyst diameter to < 2 cm
on CT) at the follow-up performed 4 weeks after drainage.
A second drainage procedure was permitted in patients with
stent dysfunction (occlusion/migration) up to 4 weeks after the
procedure. Treatment failure was defined as the persistence or
worsening of symptoms associated with a persistent pseudo-
cyst (pseudocyst diameter >2 cm on CT) 4 weeks after drainage.
Safety was evaluated based on adverse events and mortality
rates. The complications of EUS-guided drainage of PPC were

Figure 1 - Identification of pancreatic pseudocysts on an endoscopic ultrasound image Doppler ultrasound was used to assess the

gastric or duodenal wall for interposed vessels.
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Figure 2 - Introduction of a 0.035-inch guidewire by the puncture needle until it formed two loops inside the cyst under fluoroscopic
guidance.

ID_20170817

Figure 3 - Dilation of the tract using a 10-mm balloon over the wire.

monitored and stratified as follows: stent migration, stent ~ of drainage). The stents were removed after pseudocyst
occlusion, self-limited bleeding related to pseudocyst punc-  resolution was confirmed on CT.

ture, pseudocyst infection, perforation, and a false guidewire

passage. Secondary endpoints included technical success

(defined as the completion of all pseudocyst drainage steps ~ Hl RESULTS

and placement of at least one plastic stent) and pseudocyst

recurrence (defined as the return of symptoms and presence of A total of 11 patients (6 men) with a mean age of 44.5 years
a pseudocyst on CT after complete remission within 6 months (range, 14-79 years) were included in this study. The main
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Figure 4 - Placement of two double-pigtail stents (10 Fr or 8.5 Fr) to drain the pancreatic pseudocyst.

etiology was acute biliary pancreatitis (6/11 patients [55%]),
followed by chronic alcoholic pancreatitis (3/11 [27%]) and
blunt abdominal trauma (2/11 [18%]). Persistent abdominal
pain was an indication for EUS-guided drainage in all patients.
In addition, one patient had jaundice due to compression of
the common bile duct by the pseudocyst.

Most patients (10/11) had only one pseudocyst, while the
other patient had three pseudocysts. The mean pseudocyst
diameter was 9.4+2.69 cm (range, 5.3-13.5 cm), and the
cysts were located in the pancreatic body (46%), pancreatic
head (27%), and pancreatic tail (27%). EUS-guided drainage
of PPC was performed via the transgastric (10/11) or
transduodenal (1/11) route. One patient with a pseudocyst
due to chronic pancreatitis was treated with a combination of
EUS-guided drainage (transduodenal) and transpapillary
drainage of the main pancreatic duct with a plastic stent.
A single double-pigtail plastic stent was placed in three
patients, while eight patients underwent drainage with
two double-pigtail plastic stents. Regarding the number of
procedures, nine patients were treated with only one EUS-
guided drainage procedure. Two patients underwent a second
EUS-guided drainage procedure owing to early stent migra-
tion (<4 weeks) and pseudocyst recurrence (>12 weeks).

The technical success rate, characterized by pseudocyst
puncture and stent placement, was 100%. Regarding clinical
success, 10/11 patients (91%) presented with symptom
improvement and pseudocyst resolution at the 6-month
follow-up, including the patient who underwent a second
EUS-guided drainage procedure owing to early stent
migration. Endoscopic treatment was not clinically success-
ful in 1/11 patient (9%). In this patient, abdominal pain did
not improve. CT showed a pseudocyst with no reduction in
its original size owing to stent occlusion. This patient refused
to undergo a second EUS-guided drainage procedure and
was referred for percutaneous drainage, which resulted in
clinical improvement and pseudocyst resolution.

Pseudocyst recurrence was identified in 1/11 patient (9%)
12 weeks after successful clinical drainage and complete
pseudocyst resolution. This patient had a cyst secondary to

blunt abdominal trauma, and the recurrence was attribu-
ted to disruption of the main pancreatic duct. A second
EUS-guided drainage procedure was performed with the
placement of two double-pigtail plastic stents; technical and
clinical success was achieved. The stents were left for a longer
duration, than that after the first placement, resulting in
symptom improvement and pseudocyst resolution with no
recurrence. The stents were removed after pseudocyst resolu-
tion was confirmed by CT (range, 2-6 months). However,
it was not possible to determine the average time to stent
removal because spontaneous migration after pseudocyst
resolution occurred in some patients.

Complications were identified in 3/11 patients (27%). One
patient had a false guidewire pathway without any clinical
consequences. One patient experienced self-limited bleeding
in the gastric wall during pseudocyst puncture and later
presented with no pseudocyst resolution, probably because
of stent occlusion. This patient (the only one in whom EUS-
guided drainage had failed) was referred for percuta-
neous drainage. The remaining patient showed early stent
migration without pseudocyst resolution. The patient was
successfully treated with a second EUS-guided drainage
procedure. There were no cases of mortality. The patients’
demographic characteristics and details regarding the
pseudocysts and the outcomes of EUS-guided drainage
of PPC using double-pigtail plastic stents are shown in
Tables 1 and 2, respectively.

H DISCUSSION

The results of the present study showed that EUS-guided
drainage using double-pigtail plastic stents is effective and
safe for the treatment of PPC. Most studies have shown no
differences in technical and clinical success rates between the
use of metallic and plastic stents (11-15).

In our series, most patients developed pseudocysts after
acute biliary pancreatitis; this number was relatively greater
than those reported in other studies (16-18). The results of the
present study showed high technical and clinical success
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Table 1 - Demographic characteristics of the patients and details
of the pseudocysts (N=11).

Characteristic Value
Male/female ratio 6/5
Mean age, y, +SD 44.5+18.98
Pseudocyst etiology, n (%)

Acute biliary pancreatitis 6 (55)

Chronic alcoholic pancreatitis 3(27)

Blunt abdominal trauma 2 (18)
Mean size of the pseudocysts, cm, = SD 9.4+2.69
Pseudocyst location, n (%)

Body 5 (46)

Head 3(27)

Tail 3(27)

SD, standard deviation.

Table 2 - Outcomes of EUS-guided drainage of pancreatic
pseudocysts using double-pigtail plastic stents (N=11).

Characteristic Value
Access route for EUS drainage
Transgastric 10
Transduodenal 1
Number of double-pigtail plastic stents per patient
One 8
Two 3
Technical success, n (%) 11 (100)
Clinical success, n (%) 10 (91)
Adverse effects related to EUS drainage, n (%) 3(27)
False guidewire pathway 1
Self-limited gastric wall bleeding 1
Stent occlusion 1
Pseudocyst recurrence, n (%) 1(9)
Mortality 0

EUS, endoscopic ultrasound.

rates, consistent with those observed in the literature (6,19-
22). There is no consensus regarding the number or diameter
of plastic stents with respect to EUS-guided drainage of
PPC (4). Our intent was to place at least one double-pigtail
plastic stent, the definition of technical success (4), and
whenever possible, place a second stent side-by-side. How-
ever, in our series, it was not possible to place the second
stent in three patients owing to technical difficulties (insuffi-
cient dilation and loss of the second guidewire, precluding
pseudocyst access). However, these patients experienced
pseudocyst resolution. However, we agree that whenever
possible, placement of the second stent should be attempted to
reduce the risk of complications and increase drainage efficiency.

Some complications, such as bleeding, perforation, false
guidewire pathway, stent migration or occlusion, and
infection, may occur in a few patients. However, most of
these cases can be managed clinically and/or endoscopically.
Reports of stent occlusion are common in cases of WOPN as
well as in cases of infected collections (11,19,21). In our series,
no patients had infection after pseudocyst drainage. We
believe that some factors may have contributed to this,
including the inclusion of only patients with PPC without
necrosis and the exclusion of those with WOPN, the use of
antibiotics, and the placement of two plastic stents whenever
possible. Therefore, EUS-guided drainage using double-
pigtail plastic stents is safe, and most complications can be
clinically and/or endoscopically managed without the need
for surgery or percutaneous intervention.
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The recurrence rate of pseudocysts after EUS-guided
drainage varies between 7.6% and 13.1%, which could be
due to obstruction of the pancreatic ducts (stenosis and/or
stone formation) related to chronic pancreatitis or in most
cases, after necrotizing biliary pancreatitis or pancreatic
trauma (4,23). The recurrence rate in this case series was
comparable to that reported in the literature.

A systematic review (23) reported no difference in treat-
ment success rates using double-pigtail plastic stents and
lumen-apposing metal stents (LAMS) for PPC (85% versus
83%). However, the cost was significantly higher in the
LAMS group. Another study compared the double-pigtail
plastic stent with self-expandable metal stents and showed
that the average procedure time was shorter with the latter
option. However, the technical and clinical success rates were
100% and 80%, respectively, in both groups (11).

A systematic review (24) compared the clinical success
rates of plastic stents and metal stents for the drainage of
WOPN and pseudocysts. Considering patients with pseudo-
cysts alone, the clinical success rate was 98.3% in those with
metal stents and 89.4% in those with plastic stents (p=0.005).
Despite controversy, recent studies recommend using plastic
double-pigtail stents as the first-line option for endoscopic
drainage and reserving LAMS for special situations, such
as cases of non-resolving pseudocysts and pancreatic duct
disconnection (9).

This study has some limitations, including a small sample
of patients. However, our results are similar to those pub-
lished by several authors who used EUS-guided drainage for
PPC using double-pigtail plastic stents.

H CONCLUSION

In conclusion, in this case series, EUS-guided drainage
using double-pigtail plastic stents for PPC was safe and
effective with high technical and clinical success rates.
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