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Abstract
Background: In the era of minimally invasive surgery,
laparoscopy has a great role to play in the management
of pseudocyst of pancreas. We present our surgical
experience over the past 12 years (May 1994 to April
2006) in the management of pancreatic pseudocysts.
Materials and Methods: The total number of cases was
108, with 76 male and 32 female patients. Age ranged
from 18 to 70 years. Duration of symptoms ranged from
45 days to 7 months. Fifty-nine patients presented with
pain abdomen. Sixty-one patients had co-morbid illness.
Ten patients had abdominal mass on clinical examina-
tion. Predisposing factors were gallstones in 58 cases,
alcohol in 20 cases, trauma in eight cases and post-
pancreatectomy in one case. In 21 cases there are no
predisposing factors.
Results: All the cases were successfully operated without
any significant intraoperative complication. Laparo-
scopic cystogastrostomy was done in 90 cases (83.4%),
laparoscopic cystojejunostomy in eight cases (7.4%),
open cystogastrostomy in two cases (1.8%), and lapa-
roscopic external drainage in eight cases (7.4%). Lapa-
roscopic cholecystectomy was done in 47 cases along
with the drainage procedure. The mean operating time
was 95 minutes. Mean blood loss was 69 ml. Mean
hospital stay was 5.6 days. Percutaneous tube drain to
assist decompression of the cyst was kept in all the
laparoscopic cystojejunostomy (LCJ) group. Two pa-
tients were re-operated for bleeding and gastric outlet
obstruction. We had no mortality in the postoperative
period. With mean follow up of 54 months (range 3–145
months); only one patient who underwent laparoscopic
cystogastrostomy (LCG) earlier in this series had
recurrence due to inadequate stoma size. This patient
later underwent OCG

Conclusion: Laparoscopy has a significant role to play in
the surgical management of pseudocysts with excellent
outcome. It offers all the benefits of minimally invasive
surgery to the patients.
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Background

Pancreatic pseudocysts (PP) accounts for over 75% of
the cystic lesions of the pancreas. These cysts are treated
by percutaneous, endoscopic or surgical approaches.
Reports of therapeutic laparoscopy of the pancreas have
been few. Laparoscopic surgery of the pancreas remains
in its infancy, and its role in pancreatic disease is still
unclear. Although several laparoscopic pancreatic pro-
cedures have been described, debate continues over
which procedures can be safely and adequately per-
formed and which clearly benefit the patient when per-
formed laparoscopically. Minimally invasive surgery is
now increasingly used in the management of pseudocyst
pancreas. We present our surgical experience over the
past 12 years in the management of patients with pan-
creatic pseudocysts admitted for surgery.

Materials and Methods

We analyze and present our retrospective data of patients admitted for
surgery for PP. A total of 108 patients were treated for PP during the
past 12 years (May 1994 to April 2006). The indications for surgical
intervention were: (1) symptomatic cysts. (2) rapidly enlarging cysts,
(3) cyst diameter of more than 6 cm, six weeks after the development ofCorrespondence to: Madathupalayam Velusamy Madhankumar
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the cyst and presence of pancreatic necrosis, and (4) development of
complications such as rupture, infection and obstruction of the bile
duct, duodenum and other adjacent organs. All patients were evalu-
ated by complete hemogram, fasting blood sugar, renal profile, liver
function tests, coagulation profile, serum amylase and lipase, ultraso-
nography (USG) and dual-phase computerized tomography (CT) with
a specific pancreatic imaging protocol. Magnetic resonance cholan-
giopancreatography (MRCP) was used selectively in patients who
presented with jaundice and altered liver function tests. Upper GI
flexible endoscopy was done in patients who presented with features of
gastric outlet obstruction. Pre-surgical anesthetic fitness was obtained
in all cases. Antibiotic prophylaxis was started with third-generation
cephalosporin and metronidazole. All patients were operated under
general anesthesia. For retrogastric cysts, patients were positioned in
modified semi-lithotomy position, with the operating surgeon standing
between the legs of the patient, the camera surgeon on the right side of
the patient and the assistant surgeon standing on the left side of the
patient. The monitor was placed at the head end of the patient.
However, if the cyst presented through the left paracolic gutter, the
patient was placed in the supine position with 15� right lateral tilt and
the operating surgeon stood on the right side of the patient with the
camera surgeon on the left hand side of the surgeon. The assistant
surgeon, if required, stood on the left hand side of the camera surgeon.

Laparoscopic cystogastrostomy (LCG)

The camera port (10 mm) was placed in the midline, 3 cm above the
umbilicus. The right-hand working port (5 mm) was placed in the left
hypochondrium of the patient and the left-hand working port (5 mm)
was placed in the right paramedian position, both these ports being
cranial in relation to the camera port. An additional fourth port (5
mm), if required, was placed in the subxiphoid area for the liver
retraction (32 cases). The operation involves anterior gastrotomy at the
summit of the cyst as the first step (Figure 1). The harmonic scalpel
(Ethicon Endosurgery, Cincinnati, USA) is an excellent tool for
bloodless incision in the anterior gastric wall. In six cases with a very
large cyst, we aspirated the fluid partially from the pseudocyst under
laparoscopic visualization, by using percutaneous transgastric punc-
ture with a Veress needle, before anterior gastrotomy. This step gave
better exposure for the insertion of the other working ports and for
performing anterior gastrotomy. After anterior gastrotomy, multiple
interrupted everting stitches with silk were made from the edges of the
gastrotomy to the anterior gastric wall about 2 cm away from the
gastrotomy wound. This maneuver aided in keeping the gastrotomy
wound open, especially after decompression of the cyst. Diagnostic
aspiration was done under direct vision using a spinal needle attached
to a 10 ml syringe (Figure 2). A stay stitch was placed at the summit of
the bulge incorporating the posterior gastric wall with the anterior cyst
wall (Figure 3). A 4 cm stoma was created using the harmonic scalpel

between the cyst and the stomach, which was made easier by lifting of
the stay suture on the pseudocyst (Figure 4). Hemostatic sutures were
placed with either continuous or interrupted absorbable sutures (po-
lyglactin 2 0) between the posterior gastric wall and the anterior wall of
the cyst. The cyst cavity was examined using the 30� telescopes and all
the necrotic material was debrided using a large fenestrated bowel
grasper (Figure 5). The cyst cavity was irrigated thoroughly and the
nasogastric tube was placed within the cyst. Intracorporeal sutures
with 2–0 polyglactin were used to close the anterior gastrotomy (Fig-
ure 6). The peritoneal cavity was lavaged and a drainage tube placed.

Laparoscopic cystojejunostomy (LCJ)

In cases where the pseudocyst presented through the gastrocolic
omentum or through the paracolic gutter (left paracolic approach) at
the left iliac fossa, we performed LCJ for dependent drainage (Fig-
ure 7A–D). We used four ports depending on the site of the pseudo-
cyst, with one port as 12 mm for the insertion of the Endo GIA stapler
(Ethicon Endosurgery, Cincinnati, USA). To approach the cyst pro-
jecting through the gastrocolic omentum, the same was widely opened.
A Roux-en-Y jejunal loop was created using the Endo-GIA stapler.
After debridement, wide (4cm), hand-sewn pseudocystojejunal anas-

Fig. 1. Anterior gastrotomy. Fig. 2. Diagnostic aspiration of fluid from the cyst.

Fig. 3. Summit stitch.
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tomosis was performed with continuous polyglactin sutures. A drain-
age tube was kept in the left paracolic gutter.

Laparoscopic external drainage (LED)

We performed LED in those patients having severe abdominal pain
and vomiting due to gastric outlet obstruction, jaundice due to bile
duct compression in whom pseudocystojejunostomy/gastrostomy was
not feasible either because the pseudocysts had a thin wall (wall
thickness <5 mm on imaging) or the pseudocyst wall was not adherent
to the posterior wall of the stomach. LED also managed partial rup-
ture and infection. The position of the patient and the team setup was
similar to that of LCG. Thorough peritoneal lavage was given and an
18 or 20 F size drainage tube was introduced into the pseudocyst for
decompression and external drainage.

Open cystogastrostomy (OCG)

The technique adopted was similar to that of LCG, done using upper
midline incision.

Postoperative protocol and follow-up

Post-operatively all the patients were observed in an intensive care unit
(ICU) for 24 hours. Nasogastric tube was removed on the first post-
operative day and oral diet was started after the bowels moved. During
postoperative follow-up, the patients were evaluated by clinical
examination and ultrasound abdomen after 15 days, one month, three
months, six months and yearly thereafter.

Results

The patient characteristics are summarized in Table 1.
Ten cases were asymptomatic and were detected during
routine USG for other complaints. Fifty-two patients
(48.2%) had mass in the abdomen on clinical examina-
tion (41 in the epigastric region and 11 in the left hy-
pochondrium). Predisposing factors were gallstones in
58 cases (54%), alcohol in 20 cases (18.5%), trauma in
eight cases (7.5%) and previous distal pancreatectomy
for serous cystadenoma of the tail of the pancreas in one
case. In 21 cases (19%), there were no detectable pre-
disposing factors.

Two patients (1.9%) had multiple pseudocysts and
one (0.9%) patient had recurrence following open cys-
togastrostomy. Four patients (3.0%) presented with
partial rupture of the pseudocyst. Two patients had in-
fected pseudocyst and underwent external drainage. The
operative characteristics are summarized in Table 2. An
extra port was placed in the sub-xiphoid region in 32
cases where LCG was being performed. Of the eight
patients in whom LCJ was performed, the pseudocyst
was approached through the gastrocolic omentum in
four cases and through the left paracolic gutter in the
remaining four cases. Laparoscopic cholecystectomy
(LC) was done along with pseudocyst surgery in 47
cases.

All the cases were successfully operated without any
significant intraoperative complications. For the lapa-
roscopic approach, there were no conversions. The
mean post-operative hospital stay was 5.6 days (range
3–22 days). The mean ICU stay was 1.2 days (range 1–6

Fig. 4. Cystostomy through the posterior gastric wall.

Fig. 5. Necrosectomy.

Fig. 6. Closed anterior gastrotomy.
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days). Morbidity is described in Table 3. Patients man-
aged with LED and LCJ with a decompression tube into
the cyst had a prolonged hospital stay (means of 14 and
12 days, respectively). Two patients in this group
developed intra-abdominal infection, which required
prolonged parenteral antibiotics. One patient in the LCJ
group developed infection in the residual cavity with
prolonged purulent drainage that lasted for 28 days.

Three patients in the LED group had prolonged drain-
age for more than two weeks. One patient who under-
went LED earlier for cyst rupture developed gastric
outlet obstruction and infection of the residual cyst,
managed by laparatomy with necrosectomy and drain-
age on the 11th post-operative day. Another patient in
the LCG group developed upper GI bleed, managed by
laparatomy to control the bleeding site at the cystoga-
strostomy stoma. This patient had re-bleeding, which
was managed by selective angiographic embolization.
We had one more post-operative bleeding in the LCG
group, manifested by falling hemoglobin, managed
conservatively by three units of blood transfusion. We
had no mortality in the postoperative period. We ran-
domly followed up the cases for obliteration of the
pseudocyst by gastroscope in 22 cases following LCG
and found that the cavity was obliterated by seven days.
With a mean follow up of 54 months (range 3–145
months); only one patient who underwent LCG earlier
in this series had recurrence due to inadequate stoma
size. This patient later underwent OCG.

Discussion

Pancreatic pseudocyst is a collection of amylase-rich
pancreatic juice enclosed by a wall of fibrous granula-

Fig. 7. A Pseudocyst seen in the paracolic gutter;
B Cystostomy; C Intracorporeal suturing of
cystojejunostomy; D Completed
cystojejunostomy.

Table 1. Patient characteristics

Male:female 76:32
Mean age in years (range) 43.6 (18–70)
Mean duration of symptoms (range) 3.2 months (45 days–7 months)
Presenting symptom
Pain 59 (54.6%)
Abdominal distension 18 (16.7%)
Vomiting 12 (11.1%)
Back pain 11 (10.2%)
Early satiety 9 (8.3%)
Fever 7 (6.5%)
Asymptomatic 10 (9.3%)

Co-morbidities
Hypertension 26 (24.1%)
Diabetes Mellitus 22 (20.4%)
Ischemic Heart Disease 4 (3.7%)
Bronchial Asthma 6 (5.6%)
Cirrhosis with portal hypertension 3 (2.8%)

Table 2. Operative characteristics

LCG LCJ OCG LED

Surgery performed 90 (83.4%) 8 (7.4%) 2 (1.8%) 8 (7.4%)
Concomitant
cholecystectomy

44 3 – 1

Mean operating
time (mins)

86 126 110 58

Average blood
loss (mins)

66 106 120 58

Table 3. Morbidity

Morbidity N

Infection 3 (2 – LED, 1 – LCJ)
Prolonged drainage 3 (LED)
Bowel obstruction 1 (LED)
Hemorrhage 2 (LCG)
Recurrence 1 (LCG)
Residual cyst needing intervention 1 (LED)
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tion tissue typically related to an antecedent episode of
pancreatic inflammation [8]. In relation to an episode of
acute pancreatitis, fluid collection cannot be called a
pseudocyst until at least four weeks have elapsed from
the onset of the episode [2, 8]. A generally observed
surgical precept is that a pseudocyst that persists beyond
4–6 weeks after an episode of pancreatitis is likely both
to lead to symptoms and fail to resolve in the absence of
intervention, although there is literature to suggest that
some pseudocysts may be safely followed up [29, 31].
Ammori listed both large (>6 cms.) and persistent (>6
weeks) as indications for internal drainage of the
pseudocyst [1]. We consider the presence of necrotic
debris in large persistent pseudocysts to constitute an
indication for surgery. Other indications of surgery are
presence of infection, rupture, biliary obstruction and
gastric outlet obstruction. The treatment options avail-
able are endoscopic drainage, percutaneous drainage
and surgical drainage or surgical excision of the cyst.
Factors determining the route and the time of inter-
vention are: (a) location of the cyst, (b) maturity of the
cyst wall when the patient presents with symptoms, (c)
presence or absence of complications, and (d) avail-
ability of local expertise and experience.

Endoscopic drainage, especially in the presence of
endoscopic ultrasound (EUS), is an important option in
the management of pseudocysts. This is especially true
for cysts indenting the stomach or duodenum and in the
absence of necrotic tissue. Cysts can be drained into the
duodenum by placing a stent through the papilla across
the strictured pancreatic duct or into the pseudocyst it-
self if there is a cyst at the level of head of pancreas
communicating with the main pancreatic duct [6]. Cysts
can also be drained into the duodenum by placing a
stent into the cyst by EUS-guided transmural puncture
or into the stomach by placing transmural stent [4].
Endoscopic drainage is associated with failure to drain
(15.4%), morbidity (13.3%) and recurrence (10.7%)
when pseudocysts that complicate acute necrotizing
pancreatitis are approached [5, 24]. Endoscopic trans-
mural drainage is also not possible in the following
conditions: (1) the stomach or duodenal wall do not
share a common wall with the pseudocyst, and (2) the
distance between the pseudocyst and the stomach wall is
>1 cm on preoperative evaluation [3, 10, 12, 13, 26, 28].
The services of a highly skilled endoscopist are required.
In selected patients, success rates of 65–100% have been
reported [19, 26]. We had to perform debridement of
necrotic tissue in all our patients. In the presence of
necrotic tissue, endoscopic drainage has been besieged
with complications such as stent blockage and inade-
quate drainage with subsequent infection [16, 26].

We have used intracorporeal suturing to create the
cystogastrostomy and the cystojejunostomy as well as to
close the anterior gastrotomy. This does require ad-
vanced laparoscopic suturing skills. If required, this
steps can be facilitated using laparoscopic staplers,
however, at added expenses.

We used laparoscopic external drainage mainly for
infected pseudocysts and obstructing pseudocysts with
immature wall. It was also used in situations where
definitive internal drainage could not be done, such as

partly leaking cysts. In one series, percutaneous drain-
age was successful in 42% of patients and patients
treated by percutaneous drainage had a higher mortality
rate (16% vs. 0%), a higher incidence of complications
(64% vs. 27%), and a longer hospital stay (45 ± 5 days
vs. 18 ± 2 days) than patients treated by surgery [17]. In
a review of published reports of percutaneous ap-
proaches with continuous catheter drainage, recurrence
ranged from 0% to 22%, with failure of drainage
approaching 33% in some studies [15]. The treatment of
pancreatic pseudocysts has traditionally been surgical [7,
9, 11, 14, 18, 20, 21, 25, 28]. The laparoscopic approach
is now being commonly used for pancreatic resections
and pseudocyst management. A recent literature review
showed that laparoscopic cystogastrostomy or cystojej-
unostomy achieves adequate internal drainage, facili-
tates concomitant debridement of necrotic tissue within
the pseudocysts and achieves good result with minimal
morbidity [5]. With the availability of advanced imaging
systems and cameras, better hemostatic equipments and
excellent suturing skills, most pseudocysts can be ap-
proached and managed by laparoscopic approach. We
performed LCG as described earlier. Ultrasonic shears
used for dissection were found to be an excellent device
for hemostatic dissection, thereby keeping the operative
field dry with minimal blood loss. When pseudocysts are
located in close contact with the posterior wall of the
stomach, they can also be drained by intragastric sur-
gical techniques. In this technique, under standard lap-
aroscopic observation, three intragastric ports are
placed through the abdominal and anterior gastric walls,
establishing working channels for a telescope and hand
instruments. The posterior wall of the stomach and the
cyst wall are incised, a sufficient drainage orifice is made
and the cyst contents are thoroughly debrided. The in-
tragastric ports are removed and defects in the gastric
wall are closed with sutures placed via the standard
laparoscopic approach [21]. We have never used this
approach. We feel that the laparoscopic anterior gastr-
otomy approach gives wide access, is technically easy
and does not require specialized balloon trocars in
contrast to the transgastric approach. We were able to
achieve wider stoma and place it in the most dependent
portion of the pseudocyst. In cases where the most
dependent portion of the pseudocyst was caudal to the
stomach, we used the jejunum to perform the internal
drainage. In our experience the LED and LCJ ap-
proaches are associated with prolonged hospital stay,
prolonged drainage through the drain and a higher
infection rate. Open surgery also has a definite role to
play in the management of PP. Recurrent cysts follow-
ing open surgery, patients who have multiple cysts and
patients who have undergone multiple prior surgeries
require OCG if endoscopic or percutaneous approaches
are not possible. These are all relative contraindications
for LCG.

Two of our patients required re-operation, one for
gastric outlet obstruction and infection of the residual
pseudocyst after LED and another for anastomotic site
hemorrhage after LCG. In both the cases, the sub-
sequent laparotomy was devoid of technical difficulties
as there were virtually not adhesions due to the prior
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laparoscopic surgery. This is also an advantage of the
laparoscopic approach.

With reasonably good long-term follow-up, only one
of our patients during our early experience had recur-
rence following LCG. In our view, the laparoscopic
approach to the management of pancreatic pseudocyst
is the procedure of choice in patients who are fit for
general anesthesia, if the surgeon is experienced in doing
this procedure. LCG or LCJ is associated with the
highest success rate, similar to that of open surgery,
unlike the endoscopic or percutaneous approaches.
Minimally invasive treatment of PP produces good re-
sults and avoids difficulties linked with percutaneous
drainage or endoscopic internal procedures [22].

Conclusion

Surgery has got an important role to play in the man-
agement of pseudocyst pancreas, especially in patients
presenting with cysts in the infracolic and paracolic
compartment, cysts in the tail of the pancreas, cysts
complicated by rupture or obstruction (which are not
uncommon), cysts containing large amount of debris,
suspicion of neoplastic cyst and in the absence of
expertise for endoscopic treatment. Laparoscopy plays a
major role in the surgical management of pseudocysts,
with excellent long-term outcomes. The laparoscopic
approach also facilitates debridement of the necrotic
material. It is safe, feasible, effective, requires a short
hospital stay and enables early resumption of diet.
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