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ABSTRACT

Context EUS-guided transmural drainage of
pancreatic pseudocyst has been reported using
a linear array echoendoscope; however,
placement of large 10 French stent was not
feasible because of the limited diameter of the
working channel. Recently linear array
echoendoscopes with large working channel
(3.7 to 3.8 mm) and newer accessories for
pancreatic cyst puncture have become
available; however, clinical data on their
efficacy and safety in pancreatic pseudocyst
drainage is not available.

Objective To evaluate efficacy and safety of
a one-step real time EUS-guided pancreatic
pseudocyst drainage approach using a 3.8 mm
channel linear array echoendoscope and
cystotome.

Design Prospective case series.
Setting Tertiary care hospital endoscopy unit.

Patients and interventions A total of 12
EUS-guided pancreatic pseudocyst drainage
procedures were performed in 11 patients
with symptomatic pancreatic pseudocyst
using a 3.8 mm channel linear array
echoendoscope and cystotome.

Main outcome measurements Complete
resolution of pancreatic pseudocyst on
imaging.

Results Successful puncture of pancreatic
pseudocyst and placement of 1 or 2 stents (10
Fr) was successful in all patients who were
considered eligible for EUS-guided pancreatic
pseudocyst drainage. Overall 9 patients out of
a total of 11 (82%) were managed
successfully with EUS-guided pseudocyst
drainage. Two recurrences were noted over a
mean follow-up period of 4 months (range 3-6
months). One patient underwent successful
repeat drainage and the other patient was
managed with surgical cystogastrostomy
because of infected cyst contents. No major
complication occurred.

Limitations Uncontrolled, small sample size.

Conclusions A single-step approach using a
large channel (3.88 mm) linear array
echoendoscope and cystotome appears
feasible. This approach appears safe and
effective in managing selected patients with
symptomatic pancreatic pseudocysts.

INTRODUCTION

Endoscopic transmural drainage is a widely
reported treatment modality for pancreatic
pseudocysts [1, 2, 3, 4, 5]. Reported outcomes
with this technique are favorable. However, a
major limitation has been the relatively
“blind” approach that carries a significant risk
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of bleeding and perforation [1, 2]. The ideal
approach for pancreatic pseudocyst puncture
combines endoscopy with real time
endosonography.  Several authors have
described successful use of radial or linear
array echoendoscope for guiding transmural
puncture and drainage procedures [6, 7, 8, 9,
10, 11].

EUS-guided pancreatic pseudocyst drainage
traditionally involved a two-step approach
[12, 13, 14, 15, 16, 17, 18]. First step was to
identify an optimal puncture site with radial
or linear array echoendoscope. The second
step involved an exchange of echoendoscope
with a duodenoscope for puncturing the
identified site using a needle knife followed
by placement of stent. A single-step approach
using only  echoendoscope  (without
duodenoscope) became feasible once the large
channel (2.4 to 3.2 mm) linear array
echoendoscope became available [6, 7, 8, 10,
11]. However, limited diameter of the
working channel of linear echoendoscope
prevented placement of large stents such as
al0 Fr stent. Larger stents or multiple stents
have been shown to improve outcomes [19].
New therapeutic large channel linear
echoendoscopes have now become available
from different manufacturers (Olympus,
Melvile, NY, USA,; Pentax, Montvale, NJ,
USA). These scopes have larger (3.7 to 3.8
mm) working channel (permits 10 Fr stent
delivery) and an elevator control for

Tablel. Patient characteristics.

accessories. Additionally, newer accessories
such as cystotome (Wilson Cook, Winston-
Salem, NC, USA) have also become available
for transmural puncture of pancreatic cysts.
Cystotome is used to electrosurgically
cannulate the transgastric or transduodenal
wall into a pancreatic pseudocyst. We
describe a simple one-step approach for
pancreatic pseudocyst drainage using a 3.8
mm  working  channel linear  array
echoendoscope (Pentax, Montvale, NJ, USA)
and a new accessory device cystotome
(Wilson Cook, Winston-Salem, NC, USA).
Clinical outcomes in 11 patients with this
approach are presented.

PATIENTS AND METHODS

A total of 15 consecutive patients with
symptomatic pancreatic pseudocysts were
evaluated for EUS-guided pseudocyst
drainage from August 2004 to May 2005.
Four patients were considered ineligible for
EUS-guided pseudocyst drainage because of
the presence of a large intervening vessel,
greater than 10 mm thick gastric wall or
debris. Eleven patients underwent EUS-
guided pancreatic pseudocyst drainage. All
patients were symptomatic and their
pseudocyst had failed to resolve in six weeks.
A total of 12 procedures were performed in
11 patients. Patient characteristics are
described in Table 1. Endoscopic therapy was

Patient  Age Sex Diagnosis and etiology Pseudocyst  Location Number Site of
ID (years) of pancreatitis size (cm) drainage
1 53  Female Acute pancreatitis 10x6, 4x4  Neck, body  Multiple Gastric
2 69 Female Acute biliary pancreatitis 14x14 Body, tail Single Gastric
3 47 Male Acute recurrent pancreatitis; alcohol 5x4 Head Single Duodenal
4 39 Female Chronic pancreatitis; alcohol 8.5x8.5 Head, tail Multiple Duodenal
5 48 Male Acute pancreatitis; alcohol 7x6 Body Single Gastric
6 44  Female Chronic pancreatitis; alcohol 8x4 Body Single Gastric
7 49 Male Chronic pancreatitis 5x5 Head, body  Multiple Gastric
8 39 Female Post-op pancreatitis 7x5 Head Single Gastric
9 46  Female Chronic pancreatitis; alcohol 5x6 Body Single Gastric
10 42 Male Chronic pancreatitis; alcohol 8x7 Body Single Gastric
11 44 Female Acute biliary pancreatitis 5x6 Body Single Gastric
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Figure 1. a. Therapeutic linear array echoendoscope
(Pentax, Montvale, NJ, USA). b. Cystotome (Wilson
Cook, Winston-Salem, NC, USA).

preceded by abdominal imaging such as
computerized tomography (CT) or
transabdominal  ultrasonography in  all
patients. All procedures were performed using
a new large channel therapeutic linear array
echoendoscope (EG-3830UT, Pentax,
Montvale, NJ, USA) (Figure 1a), ultrasound
processor (EUB 6500, Hitachi Medical
Systems America Inc., Twinsburg, Ohio,
USA) and a new accessory device cystotome
(Wilson Cook, Winston-Salem, NC, USA)
(Figure 1b). Therapeutic linear arrays
echoendoscope has a 3.8 mm working
channel that permits 10 Fr stent delivery. It
has an increased 120 degree angle of view
and an elevator control for accessories. The
cystotome is a modified needle knife
papillotome that consists of an inner wire with
a needle knife tip, a 5 Fr inner catheter, and a
10 Fr outer catheter equipped with a
diathermy ring at its distal tip. The proximal
end of this device includes a handle with
connectors for active cords and a fitting to
provide for injection of contrast material.

Videoclip 1. EUS-guided pancreatic pseudocyst
drainage.

Technique of EUS-Guided Pancreatic
Pseudocyst Drainage (Videoclip 1).

All procedures were performed in the
fluoroscopy suite after obtaining an informed
consent from each patient. Patients were
given conscious sedation using intravenous
propofol (Diprivan® AstraZeneca Pharm-
aceuticals LP, Wilmington, DE, USA) by an
anesthesiologist or a certified nurse

Figure 2. a. Endosonographic view of pancreatic
pseudocyst. b. Fluorscopic view showing guidewire in
the pancreatic cyst. c. Cystotome outer catheter with
metal ring enlarging the initial puncture site.
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Figure 3. Balloon dilation of cystostomy. a.
Endoscopic view. b. Fluoroscopic view.

practitioner under the supervision of an
anesthesiologist. All patients were kept in the
left lateral position during the procedure. All
patients were given a broad-spectrum
antibiotics during and after the procedure to
reduce the risk of secondary infection.
Following steps were used to perform EUS-
guided pseudocyst drainage.

1. Using the video endoscopic function of
the  therapeutic linear  echoendoscope,
gastroduodenoscopy was performed and the
cystic lesion was identified as a bulge in the
gastric or duodenal lumen. The cystic lesion
was examined ultrasonographically (Figure
2a).

2. The optimal puncture site was determined
using the linear scanning function. Doppler
assessment of the gastric or duodenal wall at
the puncture site was also obtained.
Intervening vessels, gastric or duodenal wall

thickness at the puncture site greater than 10
mm, and the presence of debris or organized
material in the cyst were considered not
suitable ~ for ~ EUS-guided  pancreatic
pseudocyst drainage. Four patients were
found unsuitable out of a total of 15 that were
evaluated for EUS-guided pseudocyst
drainage.

3. After determination of the optimal site for
puncture,  pancreatic  pseudocyst  was
punctured with cystotome using the knife tip
of the inner catheter and then entered with the
inner  catheter.  Electrocautery (ERBE
generator, ERBE USA Inc., Marietta, GA,
USA) was performed with needle knife
settings (coag power 25-30 W and autocut to
80-100 W). The metal part of the inner
catheter was then withdrawn leaving the
Teflon® catheter in the pancreatic cyst. A
sample of cyst contents was then aspirated
and submitted for biochemical, cytological
and tumor markers analysis. A 0.035 inch
guidewire was passed through the inner
catheter into the cyst cavity. The guidewire
position was confirmed using fluoroscopy
(Figure 2b.)

4. The outer 10 Fr sheath of cystotome is
equipped with a diathermy ring, it was
advanced through the puncture site using
electrocautery (ERBE generator, ERBE USA
Inc., Marietta, GA, USA) with needle knife
settings (coag power 25-30 W and autocut to
80-100 W), thus enlarging the puncture site
(Figure 2c). The cystotome was then removed
leaving the guidewire in the cyst cavity.

5. The puncture site was dilated using an 8
mm dilator balloon over-the-wire (Figure 3).

6. A 10 Fr double pigtail stent was placed
over-the-wire ~ under  endoscopic  and
fluoroscopic monitoring (Figure 4a). The
puncture site and the pancreatic pseudocyst
were cannulated with a guidewire using a
standard papillotome (Figure 4b) and then a
second double pig tail stent was placed into
the cyst cavity under endoscopic and
fluoroscopic control (Figure 5). Pancreatic
pseudocyst was then reassessed
endosonographically.
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Figure 4. a. Fluoroscopic view showing double pig tail
10 Fr stent placed in to the pancreatic pseudocyst. b.
Cannulation of cystostomy using sphincterotome and
guidewire.

All patients were observed for 24-48 hours
post procedure. A CT scan was repeated after
24 hours of the pseudocyst drainage, at two-
week follow-up, and periodically thereafter
until complete resolution was confirmed on
serial scans. An upper endoscopy was done to
remove the stents once pancreatic pseudocyst
had resolved.

ETHICS

An informed consent was obtained from each
patient and the study protocol conforms to the
ethical guidelines of the "World Medical
Association Declaration of Helsinki - Ethical
Principles for Medical Research Involving
Human Subjects” adopted by the 18" WMA
General Assembly, Helsinki, Finland, June

1964, as revised in Tokyo 2004, as reflected
in a priori approval by the review committee
of our institution.

STATISTICS

Because of this is an uncontrolled and small
sample size series, only descriptive statistics
are used (men, median, range, and
frequencies).

RESULTS

Successful puncture of pancreatic pseudocyst
was performed in all eligible patients.
Placement of one or two 10 Fr double pigtail
stents was successful in all patients who were
eligible  for

considered EUS-guided

== s

Figure 5 a. Endoscopic view of transgastric stents into
the pancreatic pseudocyst. b. Fluoroscopic view
showing transgastric stents in to the pancreatic
pseudocyst.
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pseudocyst drainage. One patient underwent
surgery (cystogastrostomy) following day
after the EUS guided drainage because of
complete stent migration into the pseudocyst
that was noted on repeat imaging. This patient
had a single 5 cm long 10 Fr double pigtail
stent. Two recurrences of pseudocysts were
noted over a mean follow-up period of 4
months (range 3-6 months). Both patients
who had recurrence were found to have
migrated stents. One patient underwent
surgical  cystogastrostomy  because  of
organized cyst contents and possible
pseudocyst infection. The second patient was
successfully managed with EUS-guided
repeat drainage of pseudocyst with a 10 Fr
double pigtail stent.

EUS-guided stent placement was successful
in all 11 patients (Table 2); however, 2
patients required surgery (cystogastrostomy)
because of stent migration and suspected
infection. Overall, 9 out of 11 patients (82%)
patients were successfully managed with
EUS-guided pseudocyst drainage. Except one,
all patients required one EUS-guided drainage
procedure. The mean interval to resolution of
pseudocyst or removal of stent was 4.4
months (median 3 months). No bleeding or
perforation occurred over the study period.

DISCUSSION
Endosonography is used increasingly in the
treatment of pancreatic pseudocyst [6, 7, 8, 9,

Table2. Clinical outcomes.

10, 11]. This technique allows the operator to
locate areas of contact between the cyst and
gastric or duodenal wall. The need for EUS
before or during the transmural intervention
has not been evaluated in controlled trials,
and is a matter of controversy. However,
bleeding rate up to 6-10% has been reported
with transmural drainage without EUS
guidance [1, 2]. EUS also enables drainage of
pancreatic  pseudocyst without apparent
luminal bulge [20].

A time consuming and cumbersome two-step
approach has been reported in the literature
[12, 13, 14, 15, 16, 17, 18]. In comparison
only a few case series of one-step EUS-
guided pancreatic pseudocyst drainage are
reported [6, 7, 8, 10, 11]. Reported success
rate with one-step approach varies between 50
to 100%. Largest series by Giovannini et al.
[10] described 88.5% success rate with a
single-step approach using a 3.2 mm channel
linear array echoendoscope in placing 8.5 Fr
stent or nasocystic drain. Heterogeneity in
patient characteristics likely account for the
difference in outcomes reported between
studies. Outcomes also vary according to the
experience of the endoscopist and the type of
pancreatic fluid collections [21, 22]. We were
successful in placing a large diameter (10 Fr)
stent in all 11 patients. However, 2 patients
required surgical cystogastrostomy because of
stent migration into the pseudocyst and
suspected infection. Our long-term success

Patient Follow-up Complication Surgery Recurrence / Stent size /
ID (months) repeat drainage number
1 6 Migrated stent No Yes (3 weeks) / Yes 10Fr/1
2 3 Occluded/migrated stent Yes Yes (2 weeks) / No 10Fr/1
3 4 No No No 10Fr/1
4 3 No No No 10Fr/1
5 3 No No No 10Fr/2
6 3 No No No 10Fr/1
7 3 No No No 10Fr/1
8 3 No No No 10Fr/1
9 9 No No No 10Fr/1
10 1 No Yes No 10Fr/1
11 6 No No No 10Fr/2
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rate of 82% is comparable to that reported in
the literature [6, 7, 10].

Most authors have used needle knife catheter
but the needle can be difficult to visualize
endosonographically, and diathermy is
usually required to puncture the cyst. A
standard fine needle aspiration (FNA) needle
is well visualized sonographically and can be
used for pseudocyst puncture but the
drawback of the needle is its small caliber (22
gauge) which will accept only 0.018 inch
guidewire. Using a 19-gauge FNA needle
(Wilson Cook, Winston-Salem, NC, USA) a
0.035 inch guidewire can be inserted into the
pseudocyst. Recently Seifert et al. [6, 7]
described a “one-step” instrument for EUS-
guided pancreatic pseudocyst stenting. The
19-gauge stainless steel puncture needle is
loaded with a modified 7 Fr or 10 Fr stent and
a pusher catheter. The stent is 6 cm long and
has two side holes and four flaps to prevent
migration. The success rate was 8/10 patients.
This system is not available in the USA.
Wiersema et al. [23] reported successful use
of a large channel (3.7 mm) echoendoscope
with an elevator in draining pancreatic
pseudocyst using needle knife to puncture
pseudocyst. We used cystotome to puncture
pseudocyst because it has the advantage of
enlarging initial point of entry by its 10 Fr
outer catheter that is equipped with a
diathermy ring. It makes easier to pass
accessories such as a dilator catheter through
the puncture site. Additionally, this device is
easier to use and enables a large transmural
puncture in one step.

Therapeutic echoendoscope is mechanically
similar to therapeutic duodenoscope and thus
allows the use of accessories that have been
designed for use in biliary endoscopy.
Although smaller stents may be adequate for
drainage of pseudocysts that do not contain
debris; however, this may carry a greater risk
of infection caused by premature stent
clogging [2]. Placement of multiple stents will
decrease the risk but repeated access to the
cyst cavity can be difficult, prolongs the
procedure and will not achieve the same
degree of drainage provided by larger stent
[19].

In our series, stent migrated in 3 patients. In
all 3 patients a double pigtail stent (10 Fr
diameter and 5 cm length) was placed. A
number of factors may contribute to the
migration of stents. Stent design is an
important consideration; however, there are
no comparative trials establishing the
superiority of one stent design to the other in
terms of migration rates (i.e. straight vs.
pigtail). ~ The  size  of  endoscopic
cystogastrostomy is another factor that may
have contributed to stent migration in our
patients. We dilated cystogastrostomy orifice
to 8 mm using a dilator balloon; 8 mm orifice
may have provided poor stent anchorage
particularly when only one stent was placed.
Among patients who had two stents placed,
none migrated. Stent length is a consideration
that may not directly influence the risk of
migration but may have bearing on whether
migration becomes clinically significant
particularly with straight stents. However, we
used only double pigtail stents.

In summary, a single-step approach using a
large channel (3.8 mm) therapeutic
echoendoscope with an elevator is feasible
because its wider working channel permits 10
Fr stent delivery without exchanging the
echoendoscope with a therapeutic
duodenoscope. The use of cystotome allows
one-step cyst puncture and its enlargement
that enables easier passage of balloon dilator
catheter. EUS-guided placement of 10 Fr stent
was successful in all 11 patients in our series;
however, pseudocyst drainage was effective
in 82% of patients. This approach appears
useful in managing selected patients with
symptomatic pancreatic pseudocysts.
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