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Abstract
Background: A multicentric study was performed to
evaluate the clinical results after laparoscopic treatment
of pancreatic pseudocysts (PP).
Methods: We collected the data of 17 patients presenting
with PP and operated on by laparoscopy between 1996
and 2001. There were nine men and eight women with a
median age of 42 years (range 30–72). In 15 patients the
PP developed after acute pancreatitis and the median
delay between the acute onset and surgery was 7 months
(range: 2–24). In two patients the PP was associated with
chronic pancreatitis. All the patients had a single PP
with a median diameter of 9 cm (range: 5–20).
Results: According to the location of the PP, a cysto-
gastrostomy was performed in 10 patients and a cys-
tojejunostomy in seven patients. The median operative
time was 100 min (range: 80–300). Laparoscopic PP
surgery was completed successfully in 16 patients and
the median size of the cystoenterostomy was 3 cm
(range: 2–5). Necrotic debris was present within the PP
in 11 patients. The median postoperative hospital stay
was 6 days (range: 4–24). No mortality and no imme-
diate morbidity were recorded.However, two patients
were readmitted within the first 3 postoperative weeks
because of secondary PP infection. The first patient had
an early closure of cystogastrostomy and was treated by
endoscopic placement of a stent. The second represented
with a right retrocolic abscess after cystojejunostomy
and was treated by percutaneous drainage. One patient
was lost for follow-up 2 months after surgery. The
others had regular clinical and radiological controls.
With a median follow-up of 12 months (range: 6–36), no
recurrence of PP was observed.

Conclusions: The laparoscopic treatment of PP was
associated with a low postoperative complication rate
and an effective permanent result. That approach avoi-
ded some difficulties, particularly bleeding that is clas-
sically linked with endoscopic internal drainage.
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Pancreatic pseudocyst (PP) is a collection arising in or
adjacent to the pancreas but lacking a true epithelial
lining [4, 20]. It is widely accepted that PP may have
different origins according to the underlying disease. PP
is an inflammatory process in nature and may be caused
by acute and chronic pancreatitis or by pancreatic
trauma. Depending on the series quoted, PP occurs in
roughly 10% to 20% of all pancreatitis cases [19, 25]. PP
associated with acute necrotizing pancreatitis results
from autodigestion of the pancreatic gland and extrav-
asation of pancreatic juice inducing necrosis of the tis-
sues with which it comes in contact [12]. Up to 85% of
those cysts resolve spontaneously within 6 weeks and
seldom require intervention [32]. Beyond that period,
cysts >6 cm are associated with a poor chance of res-
olution and with a significant risk for the development
of complications including infection, bleeding, com-
pression, or rupture [6]. On the other hand, it is
hypothesized that PP associated with chronic pancrea-
titis results from duct outflow obstruction due to stone
or stricture causing distension and rupture of smaller
ducts. Therefore, a persistent communication between
the pancreatic duct and the PP is often present and
spontaneous cyst resolution is very uncommon [30].
Internal drainage is the treatment of choice for
uncomplicated symptomatic cysts. The most recentCorrespondence to: P. Hauters
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treatment option to be developed is laparoscopy, but its
role among the armamentarium of available therapeutic
procedures remains to be established. The aim of that
study is to determine if laparoscopic internal drainage is
a safe and efficient therapeutic option for the treatment
of PP.

Materials and methods

Patients

In a multicentric study performed among the members of the Club
Coelio and the BGES, we analyzed data for 17 patients who were
operated by laparoscopy between 1996 and 2001 for a symptomatic
PP. There were nine men and eight women with a median age of 42
years (range 30–72). In 15 patients the PP developed after acute pan-
creatitis: 10 from alcoholism and five from gallstones. In those pa-
tients, the median delay between the acute onset and surgery was 7
months (range: 2–24). In two patients the PP was associated with
chronic pancreatitis. Indication for internal drainage was pain or
dyspepsia and abdominal discomfort. CT scan was systematically
performed before surgery to establish the number, size, and location of
the cysts and to define the relationship with the surrounding viscera.
All the patients had a single PP: the median diameter was 9 cm (range:
5–20) and the cyst wall was always <1 cm thick. No significant dila-
tation of the Wirsung canal was evidenced and no patient had a pre-
operative ERCP.

Surgical techniques

The first step of the operation consisted in establishing a CO2 pneu-
moperitoneum and placing a standard port and laparoscope at the
umbilical level. The number and position of the additional trocars were
dictated by the chosen procedure. A cystogastrostomy was performed
in 10 patients. Six had an endoluminal gastric procedure and four a
totally intraperitoneal transgastric procedure. Whatever the approach,
the position of the cyst was first verified by puncture and afterward the
posterior wall of the stomach and the cyst wall were incised utilizing
electrocautery or, more recently, ultrasonic dissection. The communi-
cation was extended to the desired length and the cyst contents were
thoroughly debrided. In four patients, the edges of the cystogastros-
tomy were not sutured. The cyst and the gastric wall were secured with
an endo-GIA stapler in four and with sutures in two patients. A
nasogastric tube was used postoperatively in all of the patients. Most
of the time, it was removed on the first postoperative day, but in three
patients the tube, which had been pushed into the cyst cavity, was
systematically left in place for a period of 4 days in order to obtain a
constant suctioning of PP contents. At the end of the procedure, the
defects in the gastric wall or the anterior gastrotomy were closed with
sutures. A cystojejunostomy was performed in seven patients. The
omentum and transverse colon were rolled upward. The usual site of
entry to the PP was just superior and lateral to the ligament of Treitz.
Aspiration with a laparoscopic needle was performed to ensure the cyst
location. The PP was then opened through the transverse mesocolon
and the cyst contents were thoroughly debrided. The cystojejunostomy
was performed with an endo-GIA stapler or with sutures. Three pa-
tients had a direct latero-lateral anastomosis without jejuno-jejunal

anastomosis and four patients had drainage with a 60-cm isolated
Roux-en-Y loop of jejunum.

Results

Laparoscopic PP drainage was completed successfully in
16 patients. In one patient, who had an endoluminal
procedure, the PP could not be correctly localized and a
conversion to open surgery was required to perform the
cystogastrostomy. The median size of the cystoenteros-
tomy was 3 cm (range: 2–5). In 11 patients, necrotic
material was present within the PP. The median opera-
tive time was 100 min (range: 80–300) and the median
postoperative hospital stay was 6 days (range: 4–24).
Perioperative data are summarized in Table 1 for each
of the techniques used in this study. Among the patients
treated by cystogastrostomy, one had to stay 24 days
postoperatively for psychiatric reasons. It was also no-
ted that the three patients who had a prolonged drainage
of the cyst cavity via a nasogastric tube had a longer
median postoperative stay: 8 days versus 4 days. No
mortality and no immediate morbidity were recorded.
However, two patients were readmitted within the first 3
postoperative weeks because of secondary PP infection.
The first patient had a 2-cm large cystogastrostomy and
a prolonged cyst aspiration. He presented with an in-
fected PP due to early closure of cystogastrostomy that
was treated by endoscopic placement of a stent. The
second one presented with a right retrocolic abscess after
cystojejunostomy on a Roux-en-Y loop and was treated
by percutaneous drainage. The patient, who required
conversion to open surgery, was lost for follow-up 2
months after surgery. The others had regular clinical
and radiological controls. The mean follow-up after PP
drainage was 12 months (range: 6–36). No recurrent PP
was observed but relapse of acute pancreatitis was noted
in two patients due to persistence of alcohol intake.

Discussion

The heterogeneity of PP origins is now widely
acknowledged and outcome data of cysts associated
with acute or chronic pancreatitis must be distinguished.
In case of PP complicating acute pancreatitis, it is
commonly suggested that pseudocysts ‡6 cm in size and
which persist longer than 6 weeks need therapy to pre-
vent potential complications [6, 12]. At that time, the
cyst wall is mature enough to allow a cystoenterostomy.

Table 1. Clinical results after laparoscopic drainage

N Conversion Operative time* Postoperative Stay* Morbidity Recurrence

Endogastric CG 6 1 105 min 7 days 1 late PP infection 0
Transgastric CG 4 0 85 min 5 days 0 0
Roux-en-Y CJ 4 0 240 min 5 days 1 late PP infection 0
Latero-lateral CJ 3 0 100 min 5 days 0 0
Total 17 1 100 min 6 days 2 0

*, Median values; CG, Cystogastrostomy; CJ, cystojejunostomy
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However, other studies have shown that the majority of
those patients can be safely observed, treatment being
reserved for those developing symptoms or those with
enlarging PP over time [29, 30]. In cases of PP associated
with chronic pancreatitis, it is generally accepted that
treatment must be proposed without delay because of
the high risk of complications such as haemorrhage and
obstruction [16, 32], Only asymptomatic cysts of <4 cm
can be managed expectantly [30].

When treatment is required, internal drainage is
recognized as the treatment of choice. Pancreatic resec-
tion is only advised for PP of the tail of the pancreas
with no connection to nearby organs, and external
drainage must be reserved for septic patients with in-
fected PP because that approach is marred by a high risk
of pancreaticocutaneous fistula, cyst infection, and
recurrence [10, 12, 20]. Surgery is the conventional and
most proven therapy for internal drainage, which can be
performed into the stomach, the duodenum, or the
jejunum depending on the location of the PP [12, 18, 22].
But nowadays, there are other therapeutic options cur-
rently available for the management of PP. Several au-
thors proposed percutaneous cystogastrostomy with
stenting as an alternative nonsurgical treatment [1, 9,
16]. But during recent decades, the endoscopic drainage
procedures have greatly improved and have become
increasingly popular and prevalent [5, 10, 25]. Endo-
scopically, PP can be drained via three different routes:
the stomach and the duodenum if the PP is bulging into
the gastrodudodenal lumen, or the papilla if the PP
communicates with the pancreatic duct. Some remarks
must be made about the efficiency of those endoscopic
techniques. First, literature data indicate that the initial
technical success, morbidity, mortality and recurrence
rate are, respectively; 94%, 20%, 1%, and 16% after
endoscopic drainage and 100%, 25%, 5%, and 10 % after
surgical drainage [4, 20]. Despite the fact that no ran-
domized study has been performed to compare endos-
copy and surgery, it appears that the results recorded
after both techniques are globally equivalent. Never-
theless, compared to conventional surgery, endoscopy
offers undoubtedly a minimally invasive approach that
is very attractive for patients and clinicians [10, 20].
Second, unlike surgery, endoscopic drainage is only
feasible when a favorable anatomical situation is pres-
ent. A number of essential prerequisites are necessary
before transmural drainage is undertaken: the distance
between the PP and the gastric or duodenal wall must be
<1cm and there must be a clear compression of the PP
into the gut wall [5, 19, 20, 25]. These criteria are met in
55% of PP complicating chronic pancreatitis, and only
in 27% of PP complicating acute pancreatitis [4].
Transpapillary drainage is possible only when there is a
communication between the pancreatic ductal system
and the PP. Such a situation is also more common in
case of PP associated with chronic pancreatitis (49%)
than with acute pancreatitis (20%) [4]. Third, the highest
rate of complication (22%) and recurrence (18%) is ob-
served after transgastric drainage, bleeding (8%) and
cyst infection (8%) being the most frequent complica-
tions [4, 5, 10, 11, 27]. The risk of bleeding increases
when the size of the anastomosis is enlarged, but a too-

narrow incision leads to inadequate drainage or early
closure and subsequently to PP infection or recurrence
[5, 20, 27]. To avoid those complications, stent place-
ment has been utilized, but common stent problems such
as dislodgement, kinking, perforation, and clogging with
necrotic debris are frequently observed [9, 16, 25, 27].

There are few studies about the laparoscopic man-
agement of PP, and most of them concern case reports
[2, 3, 15, 17, 24, 28, 31] or a limited number of patients
[7, 8, 13, 26]. More recently, two series including >10
patients have been published [21, 23]. The results re-
corded in our study confirm that laparoscopic tech-
niques for PP drainage are feasible and practical and
that the results are reproducible. Undoubtedly, cysto-
gastrostomy is the most popular laparoscopic proce-
dure. When cumulating the results noted in our patients
(n = 10) with those noted in the patients of Mori et al.
(n = 14) [21] and Park and Heniford (n = 25) [23], we
observe a conversion rate of 10% (5/49), a morbidity
rate of 8% (4/49), and no late recurrence. Those results
compare favorably with those reported after endoscopic
cystogastrostomy. It must be emphasized that laparos-
copy has two main potential advantages that should
avoid some difficulties linked with the endoscopic
drainage techniques: Hemostasis is excellent, as the en-
tire procedure is performed under complete visual con-
trol and magnification, and a wide cystoenterostomy
minimizes the risk of early closure or recurrence. How-
ever, there are no precise criteria to determine what can
be considered a wide cystostomy. According to our
experience and the literature data, we advise performing
an opening of ‡3 cm. Indeed, early closure and PP
infection [21] or late recurrence [2] is only reported after
laparoscopic cystogastrostomy of 2 cm or less on size.
Laparoscopic cystojejunostomy is a more challenging
technique, but it may be the only way to drain a
symptomatic PP that is not adjacent to the gastroduo-
denal lumen. Our series show that the procedure can be
simplified and shortened by performing a direct cysto-
enterostomy instead of a Roux-en-Y drainage with
equivalent results.

Some authors advocate that endoscopic [10] or per-
cutaneous [16] drainage therapies should be the proce-
dure of choice for the treatment of PP, with surgery
reserved for failed attempts. Their arguments are par-
ticularly based on the minimally invasive character of
those procedures. Nowadays, laparoscopy bridges the
wide gap between endoscopy and conventional surgery.
Yet, the literature data do not allow a clear statement of
which patient will best benefit from that new therapeutic
option. The choice of the technique of PP drainage
should primarily be a collaborative decision involving
interested endoscopists, radiologists, and surgeons [19].
The procedure of drainage also depends on case spe-
cifics. For instance, chronic pain, a hallmark of patients
with chronic pancreatitises, is difficult to manage. Most
of the time, that pain cannot be solely treated by PP
drainage, and multiple endoscopic therapies such as
sphincterotomy, stone extraction, and pancreatic or
biliary stenting are usually performed concurrently [27].
On the other hand, it is suggested that large cysts are
better managed surgically [14] and that the presence of
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significant debris or cloudy material in the PP might lead
to stent failure and should discourage an endoscopic
attempt [16].

Finally, our series confirm that long-term results are
influenced by the quality of the drainage of the PP as
well as by the persistence or cessation of alcohol intake,
continued drinking being a frequent problem [17] and
the main cause of late death in those patients [18].
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