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Abstract

Background: Endoscopic drainage has become an acceptable alternative to surgical drainage of
symptomatic pancreatic pseudocysts. The aim of this study was to evaluate the results of transmural endoscopic
drainage procedure at Ratchaburi Hospital, a regional referral center.

Materials and Methods:

drainage from 2001 through 2006 were retrospectively reviewed. Success rate, complications and recurrence

All patients with pancreatic pseudocysts managed with transmural endoscopic

rates were evaluated.

Results: Twelve patients, including 8 males and 4 females, were considered suitable for endoscopic
transmural drainage. Successful drainage was achieved in all patients. Complications occurred in 2 patients;
one patient had cyst infection and another patient had migration of the stent. There was one early recurrence.

All of them were successfully re-drained endoscopically. The median follow-up was 13 months. No further

recurrence of the pseudocyst was found.
Conclusions:

to pancreatic pseudocyst management.

Endoscopic transmural drainage provides an effective and safe minimally invasive approach

INTRODUCTION

Pancreatic pseudocyst is a localized collection of
pancreatic secretion enclosed by a non-epithelialized
wall, which arises as a result of acute pancreatitis,
chronic pancreatitis or pancreatic trauma.! Appro-
ximately 75% of all cystic lesions of the pancreas are
pseudocysts.? Sixteen to 50% of acute pancreatitis and
20%-40% of chronic pancreatitis are complicated with
pancreatic pseudocysts.>* Untreated persistent
pseudocysts are associated with 30%-50% complication
rates, including abscesses, fistulae, spontaneous

rupture, massive hemorrhage, and death.>® However,
spontaneous resolution of asymptomatic pseudocysts
hasbeen shown to occur in approximately 50%-60% of
patients managed nonoperatively.”® Symptomatic
pseudocyst can be drained percutaneously, surgically,
or endoscopically. Endoscopic drainage of pancreatic
pseudocysts can be performed by transpapillary or
transmural (transgastric or transduodenal) approach.
The transmural approach includes EUS-guided and
non-EUS guided drainage. The aim of this study was
to evaluate the results of non-EUS guided transmural

endoscopicdrainage procedure at Ratchaburi Hospital.
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PATIENTS AND METHODS

Clinical and procedural details from all patients
with symptomatic pancreatic pseudocysts managed
with transmural endoscopic drainage at Ratchaburi
Hospital between May 2001 and July 2006 were
retrospectively studied. Pancreatic pseudocysts were
diagnosed by ultrasonography and computed
tomography (CT) (Figure 1). During this period, 12
patients (8 males and 4 females) with median age of
41.5years (range 11-60years) were considered suitable
for non-EUS guided transmural endoscopic drainage.
Inclusion criteria included the absence of a large
amount of debris or mass within the pseudocyst,
pseudocyst wall less than 1 cm in thickness, and
identification of obvious extrinsic compression of the
posterior wall of the stomach or first part of the
duodenum. All patients were symptomatic.

The etiologies of pseudocysts included alcoholic
pancreatitisin 9, gallstone in 1 and traumain 2 patients.
Pseudocysts were located in the head (n =4) and body
(n =8) of the pancreas and ranged from 7 to 20 cm in
diameter (median 12 cm). ERCP was attempted in 7
patients and successful cannulation of the pancreatic
duct was achieved in 4 patients. All failures were due
to duodenal compression. Evidence of pseudocyst
connection with the main pancreatic duct was present
inall patients butno obvious communication was seen.

Technique

The whole procedure was performed under
general anesthesia with endotracheal intubation. All
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Figure 1 Large pancreatic pseudocyst compressing the
stomach
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patients received broad-spectrum prophylactic
antibiotics. Endoscopy was performed using a side
viewing video-endoscope. Pseudocystcan beidentified
by an obvious extrinsic compression or bulging of the
posterior wall of the stomach or first part of the
duodenum (Figure 2A). Subsequently, the pseudocyst
was punctured using a needle knife papillotome at the
point of maximal prominence (Figure 2B). Entering
the pseudocystwas confirmed by free flow of fluid from
the collection. The catheter was then advanced into
the cavity to maintain the opening of the orifice.
Contrast medium was subsequentlyinjected to confirm
the position. A 0.035-inch guidewire was inserted into
the pseudocyst and coiled into the collection (Figure
2C). The tract was enlarged with a sphincterotome or
a balloon up to the diameter of 8 mm if multiple-stent
insertion was planned (Figure 2D-2E). Moreover,
gastric content was evacuated through the endoscope
to decrease the risk of aspiration. Finally one or two
double pigtail stents were inserted to ensure adequate
drainage (Figure 2F).

Follow-up

Patients were followed clinically and with
ultrasonography and CT scan. Stents were removed
endoscopically if CT scan showed resolution of the
pseudocyst (Figure 3). The median follow-up was 13
months (range 4-47 months). One patientdied of end
stage liver disease.

RESULTS

Endoscopic drainage was performed in 12
patients;via the stomach (endoscopic cystgastrostomy)
in 8 and the duodenum (endoscopic cystduodeno-
stomy) in 4. There was no clinical failure. Indications
for drainage included pain related to the collection
(100%) and cyst infection (16.6%). Two patients
(16.6%) had both conditions. Median pseudocyst size
was 12 cm (range 7-20 cm) (Table 1).
drainage was achieved in all patients with 2 double

Successful

pigtail stentsin 2 patients (16.6%) and 1 double pigtail
stent in 10 patients (83.4%). In the latter group,
drainage was achieved with a 10-Fr double pigtail stent
in 40% of the patients and a 7-Fr double pigtail stentin
60%.
Gram’s stain and culture.

Six patients underwent fluid aspiration for
Fluid amylase level was
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Figure 2 A Extrinsic compression of the duodenum

B Puncture of pseudocyst with needle-knife papillotome, guide wire passed into catheter
C Guide wire placed through the duodenal wall into the pseudocyst

D Dilation of the cystduodenostomy with 8-mm dilation balloon over the guide wire

E Pseudocyst-duodenostomy fistula after balloon dilation

F

Two double-pigtail stents placed through the cystduodenostomy
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measured in three patients in order to confirm the
diagnosis of pseudocyst. Complications occurred in 2
patients (16.6%) (secondary cyst infection in 1 and
stent migration in 1). The patient with cyst infection
was successfully treated by secondary endoscopic
drainage and intravenous antibiotics. Another patient
was treated by reinsertion of the stent.

There was 1 patient with inadequate drainage
(8.3%). This patient was successfully re-drained using
endoscopic technique. Factors associated with
inadequate drainage and secondary cyst infection

included one small (7-Fr) stent insertion (n = 2),

e infected pseudocyst (n=1), endoscopic cystgastrostomy

Figure 3 Repeated abdominal CT in patient #7, 3 months (n =2). No procedure-related mortality was found.

post endoscopic cystenterostomy, showing The median follow-up was 13 months. No further

resolution of the pseudocyst recurrence of the pseudocyst was found (Table 2).

Table 1 Characteristics in 12 patients with endoscopic transmural pseudocyst drainage

Patient Age Gender Etiology Indication Slze_ (cm) Location Approach
(yr) (maximum)
1 23 M Alcohol Abdominal pain 10 Head Transduodenal
2 60 M Gallstone Abdominal pain, Infected 15 Body Transgastric
pseudocyst
3 45 F Alcohol Abdominal pain 9 Body Transgastric
4 32 M Trauma Abdominal pain 10 Body Transgastric
5 37 M Alcohol Abdominal pain 12 Body Transgastric
6 58 F Alcohol Abdominal pain, Infected 10 Body Transgastric
pseudocyst
7 56 M Alcohol Abdominal pain 16 Body Transgastric
8 50 M Alcohol Abdominal pain 7 Head Transduodenal
9 11 F Trauma Abdominal pain 13 Body Transgastric
10 43 M Alcohol Abdominal pain 12 Head Transduodenal
11 29 M Alcohol Abdominal pain 20 Body Transgastric
12 40 F Alcohol Abdominal pain 20 Head Transduodenal
Table 2 Outcomes in 12 patients with endoscopic transmural pseudocyst drainage
Patient Approach Complications Follow-up Recurrence Repeat e_ndoscoplc Stent size/number
(months) drainage
1 Transduodenal No 40 No No 7Frx1
2 Transgastric No 20 No No 10Fr x 1
3 Transgastric No 47 No No 10Fr x 1
4 Transgastric No 4 No No 7Frx1
5 Transgastric Stent migration 32 No Yes 7Frx 1, 10Fr x 1
6 Transgastric No 15 Yes Yes 7Frx 1, 10Fr x 2
7 Transgastric No 14 No No 7Frx1
8 Transduodenal No 12 No No 10Fr x 1
9 Transgastric No 10 No No 10Fr x 1
10 Transduodenal No 9 No No 7Fr + 10Fr
11 Transgastric Infection 8 No Yes 7Fr, 10Fr
12 Transduodenal No 7 No No 10Fr x 2




20 Marutkarakul M, et al.

DiScUsSION

Pancreatic pseudocyst is the most common
complication of acute and chronic pancreatitis.’
Symptomatic, persistent (>6 weeks), enlarging and
complicated cysts are indications for interventional

10,11 Tntervention is recommended after an

therapy.
observation period of atleast 6 weeks, as in many cases,
the cystresolve spontaneously during this time.”® There
are various treatment modalities including surgical,
laparoscopic, percutaneous and endoscopic drainage.

Surgical drainage has been considered the gold
standard approach with recurrent rates as low as 0-8%,
major complication rate approximately 9% and
mortality 0-3%.'*"
alcoholic pancreatitis, most of the patients has chronic

In pseudocyst associated with

pancreatitis in which the continuing of disease process
or failure to correct the underlying cause are main
reasons for recurrence rather than an inadequate

drainage.'>°

In recent series, surgical drainage is
usually reserved for complicated pseudocysts, cysts
with failed non-surgical treatment, recurrent cyst or
pseudocyst involving adjacent organ.'>!"18
Percutaneous drainage has several disadvantages
including skin problems, bleeding, secondaryinfection
and the potential for development of an external
pancreatic fistula after drain removal.'*® Adjunctive
octreotide therapy may decrease fistulous output and
the length of catheter drainage. It also allows safe
removal of the catheter without risk of pseudocyst
recurrence.?**  Percutaneous drainage should be
reserved for poor-risk patients, immature cysts, patients
with infected pancreatic pseudocysts, or as adjuvant
treatmentwith endoscopic or surgical drainage.'*1921:47
Endoscopic drainage of pancreatic pseudocysts
has been reported for more than 2 decades ago.?*%
Endoscopic drainage has become a more common
treatment modality of symptomatic pseudocyst.
Endoscopically, the pseudocyst can be drained either
by transpapillary or cyst-enterostomy, or both. The
safetyand efficacy of endoscopic drainage of pancreatic
pseudocyst has been reported in several series.**
Transpapillary drainage is used primarily for
pseudocysts that communicate with the pancreatic
duct, which occurs in 40%-80%,*"* although notall of
these are feasible for transpapillary drainage. High
success rate has been reported between 80%-90%,
with long-term recurrence rate of 5%-15%.%*%+36:44

Complications, including bleeding, pancreatitis, stent

A
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migration, stent obstruction and infection, occur in
less than 15% of reported cases.* Despite a com-
munication between the pancreatic duct and the
pseudocyst, some endoscopists still prefer transmural
drainage rather than transpapillary one.”** Potential
serious complications were infection and acute
pancreatitis. Furthermore, ERCPisfrequently difficult
owing to compression and distortion of the pylorus
and duodenum. Therefore, ERCP was not performed
routinely in our institute. In this series, ERCP was
attempted in 7 patients and successful cannulation of
the pancreatic ductwasachievedin 4 patients. Failures
were due to duodenal compression. Connection
between pseudocyst and the main pancreatic duct was
presentin all patients but the exactlocation could not
be identified. Treatment choices did not depend on
the presence of the communication between cyst and
pancreatic duct, aswe performed endoscopic drainage
only when obvious extrinsic compressions or bulges in
the posterior wall of the stomach or first part of the
duodenum were identified. Sharma and colleagues
recommended that ERCP was only required if trans-
mural drainage was not possible, when the patient was
symptomatic after drainage of the cyst, and to prevent
recurrence of pancreatitis in the biliary group if there
issuspicious of CBD stones.'® Additionally, the presence
of pancreatic ascites in patients with pancreatic
pseudocyst is also an indication for ERCP.* Trans-
papillary drainage is the treatment of choice in a
communicating pseudocyst smaller than 6 cm and
remotes from gastric and duodenal wall.** Precisely,
this procedure is usually only possible for the pseudocyst
of the pancreatic head.” Long-term transpapillary
drainage has been associated with stent occlusion, the
need for additional endoscopic procedures and the
potential of ductal damage in patientwhose pancreatic
duct is otherwise normal.*>*

Transmural drainage of pancreatic pseudocyst is
accomplished by placing one or more large-bore stents
through the gastric or duodenal wall. This approach
can be performed either with or without endoscopic
ultrasonography (EUS) guidance. Due to the fact that
EUS was not available at our institution, conventional
endoscopic transmural drainage was then performed.
Pseudocysts with wall thickness less than 1 cm and a
visible bulging into the stomach or duodenum were
considered for drainage. The procedure was technically
successful in all patients in our study. Careful patient
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selection is one of possible key factors of success.
Endoscopic drainage was not applied if such definite
bulging was not identified by imaging or endoscopy.
However, in this circumstance, pseudocyst drainage
under EUS guidance could be done by many
investigators.'®*#4%51 Therefore, some endoscopists
consider routine EUS before pseudocyst drainage an
unnecessary.’?5

The complication rate was 16.6 % which was

16,30,34-36,38,39,44,55,56 In

comparable with previous studies.
our series, 1 patient with secondary cyst infection was
observed. The patient underwent endoscopic cystgas-
trostomy with 7-Fr double pigtail stent insertion.
Nevertheless, results from several reports showed that
single 7-Fr endoprosthesis placement is insufficient to
drain pseudocyst effectively and might promote cyst
infection either due to the endoscopic procedure itself
orinadequate drainage.'®*""% Currently, we routinely
insert at least two large pigtail stents.

Stent migration was observed in one patient. We
prefer the use of double pigtail stentsinstead of straight
stents as the pigtail configuration should ensure the
position of the stent. In this series, factor that might
have contributed to stent migration was the size of
endoscopic cystgastrostomy. Difficulty and poor stent
placement, especially placement of only one stent,
may be encountered in those who have a large orifice
of cystgastrostomy, as the stent can be easily dislodged.

Bleeding and perforation are the most serious
complications after endoscopic drainage (6%-
16%) 7590384954 = A]] of these complications were not
seen in our series. This might be due to appropriate
patient selection and double-pigtail stent insertion.
The pigtail configuration ensures the position of the
stent and is less likely to erode into the cyst wall, so it
prevents perforation and decreases bleeding com-
plication.”® EUS may reduce these complications,
especially in pseudocyst with intervening vessels and
no endoluminal bulge,* #4050 byt EUS cannot
prevent bleeding from vessels or pseudoaneurysms in

t.18’55

the wall of pseudocys Another important factoris

balloon dilation of the fistula tract. Norton et al
reported thatrisk of hemorrhage and infection maybe
reduced by using balloon dilation.”® Enlargement of
the initial puncture by cautery is thought to increase
the risk of bleeding. We now propose balloon dilation
of transmural tract.

In this series, one patient (8.3%) underwent

A
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second endoscopic drainage because of inadequate
drainage. This is comparable with those of previous

reports.16’27‘30'38’3

95556 Many factors contribute to insuf-
ficient cyst resolution in our series. The patient with
early recurrence had infected pseudocyst which often
considered unsuitable for endoscopic drainage.””%
We performed endoscopic drainage of infected
pseudocyst in two patients and in one secondary
Although, there is limited

experience with endoscopic management of infected

infected pseudocyst.

pseudocysts, patients with primary and secondary cyst
infection required aggressive endoscopic management,
such as placement of multiple stents, a nasocystic
catheter for cyst irrigation, or endoscopic debride-

5 5C
ment.34,43,46,al,55,33

However, infected pancreatic
pseudocyst could successfully be treated by transmural
drainage with stent insertion without nasocystic
drainage.®

Another factor contributing to the success was
simultaneous insertion of multiple endoprosthesis. In
all of our patients who required secondary endoscopic
drainage, only one 7-Fr double pigtail stentwasinserted.
Although chronic cyst with clear liquid content can be

drained with asingle stent,**

placementof more than
one stent may assure a wider drainage opening and
allow the cyst-enterostomy tract to remain open
longer.”® In addition, in multiple endoprostheses
insertion, the contents can be drained notonly through,
butalsoaround and between the stents and thisappears
to result in better drainage, even in the case of stent
occlusion.'®® We now insert at least 2 large double
pigtail stents.

All of re-endoscopic casesin our seriesunderwent
endoscopic cystgastrostomy. Previousstudies reported
a more success rate after transduodenal drainage in
comparison with transgastric route and transduodenal
drainage may be considered as the treatment of choice
for pseudocystlocated close to the duodenum.-3335.38.55
Long-term patency of cystoduodenal fistula and
paraduodenal pseudocysts which may be smaller than
paragastric pseudocysts could result in a lower risk of
infection and recurrence.?*?>%! However, some authors
have claimed that transpapillary drainage isless invasive
and safer; they reserved transmural drainage for
patients who were not suitable for transpapillary
drainage. 3304
Existing published experience with endoscopic

drainage of trauma-related pseudocysts is very limited.
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In our series of two trauma-related pseudocysts, there
were no complications or recurrences. It is possible
that there was a major duct transection resulting in
atrophy of the distal pancreas and this may be
responsible for the absence of recurrence.'® Thus,
regarding traumatic pseudocysts, further large scale
studies are needed to clarify the rate of recurrence.

CONCLUSIONS

Endoscopic transmural pseudocyst drainage isan
effective and safe treatment modality, especially in
bulging pseudocyst and pseudocyst with wall thickness
less than 1 cm. It has low complication and recurrent
rates with a high success rate, without the need of
routine pancreatogram to identify ductal communi-
cation and to perform transpapillary drainage. Double
pigtail endoprosthesis should be used to avoid pressure
necrosis of the cyst wall, causing perforation or severe
bleeding. Importantly, indwelling of multiple large
endoprostheses for at least 6 weeks is advisable.
Nasocystic catheter and prolonged irrigation were
necessary for infected pancreatic pseudocyst.
Furthermore, the presence of tissue debris requires
more aggressive approaches, for instance, endoscopic
debridement. Appropriate surgical facilities are also
essential. Open surgery should be reserved for those
patients in whom minimal invasive therapy is
unsuccessful.
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