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ABSTRACT

Pancreatic pseudocyst is the commonest cystic lesion of the pancreas. When
interference is indicated, open surgical therapy is the standard therapy with which
other therapeutic modalities should be compared. Recently, endoscopic and
laparoscopic approaches were reported for management of these cases. We aimed at
exploring the minimally invasive techniques in treatment of pancreatic pseudocysts,
namely endoscopic and laparoscopic, and comparing them to the open surgical
therapy. Thirteen patients with pancreatic pseudocysts, for which interference was
indicated, were included in this study. Seven patients were treated endoscopically, one
laparoscopically and five by open surgery. The endoscopic techniques used were
cystogastrostomy in six cases and cystoduodenostomy in one. In the laparoscopic
case, we performed loop-sutured cystojejunostomy. The open surgical techniques
were cystogastrostomy in four patients and cystoduodenostomy in one. The
endoscopic therapy had the shortest procedure time (30 min) in comparison to 110
and 105 min for the laparoscopic and open surgical groups respectively. No mortality
was reported in any of the groups. Postoperative complications represent 14%, 40%
for the endoscopic and the open surgical groups respectively. The laparoscopic case
had no complications. The hospital stay was shorter for both endoscopic and
laparoscopic cases than open surgical cases. Because of the limited number of cases,
definitive comparative results cannot be concluded. However, it can be stated that
minimally invasive therapeutic techniques, whether endoscopic or laparoscopic, for
pancreatic pseudocyst could be considered valuable, competitive and promising
alternatives for open surgery. Large scale comparative studies are highly
recommended in the future.

Introduction:

Pancreatic pseudocysts are among the most common complications of chronic
pancreatitis, with an incidence between 18 and 25 per cent among patients with
chronic pancreatitis (5,15), and over 75% of the cystic lesions of the pancreas (5).

By definition pancreatic pseudocyst is a collection of pancreatic juice outside the
normal ductal network of the ductal system that lacks epithelial lining and can be
located almost everywhere in the abdominal cavity (10). In most of the time, however,
they are found in the lesser sac behind the stomach (8).

Treatment Modalities:

(1) Surgical Treatment:

Before the era of laparo-endoscopic approaches the treatment of pancreatic
pseudocyst was open surgery to perform internal drainage, external drainage or
resection according to the criteria of the case.



Criteria that should be applied in selecting patients for surgical intervention include
persistence of the pseudocyst for more than 6 weeks and ultrasonographic evidence of
reasonable wall thickness (36). Other parameters which are helpful in the
management include the size of cyst, which if greater than 7.5 cm in diameter the cyst
will probably need surgery as it is not expected to resolve spontaneously.
Additionally, the development of symptoms indicative of complications such as
rupture, haemorrhage or infection. Also, maturity of the pseudocyst should be allowed
for 4-6 weeks to have a cyst wall thick enough to facilitate its drainage. The policy of
management could be changed by the association of vascular complications as
pseudoaneurysm and left sided portal hypertension from splenic vein thrombosis. The
site of the cyst is another factor that may dictate certain operative decision. Retro-
gastric cysts which are enlarging anteriorly can be treated by a posterior
cystogastrostomy. This is appropriate only if the stomach is closely applied to the
front of the cyst. On the other hand, cysts around the head of the pancreas close to the
duodenum can easily be drained by cystoduodenostomy. Large cysts, which enlarge
and bulge inferiorly through the transverse mesocolon are best drained by
cystojejunostomy (26). In general, the most preferable approach is cystojejunostomy
Roux-en-Y because the Roux loop can be anastomosed to the lower part of the cyst.
Resection is preserved for those pseudocysts largely replaced the tail or body of the
pancreas (21, 7, 38).

(2)Endoscopic Treatment:

It is the treatment of choice in some centers to drain pancreatic pseudocysts
endoscopically either to the stomach, to the duodenum, or transampullary if a
detectable communications with the pancreatic ducts are visualized by prior ERCP
(31, 14). However, these techniques require a well-trained experienced hands and a
high facility centers. Using the indentation of the bowel lumen as a guide, sometimes
helped by endosonography, the pseudocyst is punctured with a diathermy needle and
then the stoma is extended to 10-15 mm incision (9) using over-wire sphincterotome.
For the possibility of infection, stenosis or obstruction of the stoma between the cyst
and the stomach or bowel loop, an endoprosthesis (stent) may be applied with good
results. These complications in addition to bleeding are considered by some authors to
be the main drawbacks of the technique (26). Consequently, endoscopic treatment
could be considered both safe and effective treatment, and should be looked at as an
alternative option before standard surgical drainage (13).

(3) Laparoscopic Treatment:

Recent advances in laparoscopic equipment and techniques have enabled the trained
surgeons to perform increasingly sophisticated laparoscopic procedures (17). Several
authors reported laparoscopic internal drainage of pancreatic pseudocysts, whether to
the stomach (2, 37, 30, 20, 34, 19, 29) or to the jejunum (3, 6, 11, 27).

Laparoscopic cystogastrostomy is either through an intraluminal or an extraluminal
approach. The intraluminal method entails the introduction of two to three trocars
under laparoscopic guidance through both abdominal wall and stomach wall.
Afterwards, the abdominal cavity is decompressed and the stomach is insufflated. The
cyst is then localized, punctured and opened widely either by cautery or mechanical
stapler (2, 37, 34). The extraluminal approach is either transgastric by incising the
anterior wall of the stomach to reach the dome of the cyst through the posterior gastric
wall to be opened (30, 20) or side-to-side cystogastrostomy between the posterior wall



of the stomach and the cyst wall (29). Laparoscopic cystojejunostomy, which has
been reported only a few times, appears to be more appropriate because of the
excellent results obtained by the same technique in open surgery. Three techniques
were described; cystojejunostomy with laparoscopically assisted side-to-side
enteroenterostomy (11), Roux-en-Y cystojejunostomy (27, 6, 17) or simple loop
cystojejunostomy without enteroenterostomy (3). This last technique appears to be
simpler and needs neither exteriorization nor stapling devices. Consequently, we
decided to use this technique in our laparoscopic cases.

In spite that laparoscopic approaches are recommended as safe, reliable, and
minimally invasive treatment for pancreatic pseudocyst, further assessment and
refinement of the techniques are still needed (32).

(4)Percutaneous Treatment:

It was originally performed for infected cysts and severe embarrassment with
immature cyst. The improvement of US, CT, and MRI can greatly facilitate accurate
localization of the pseudocyst and consequently the insertion of various types of
catheters for external drainage with a low morbidity and mortality (18). Moreover,
percutaneous internal drainage via cystogastrostomy was attempted successfully by
many groups (31).

Patients and Methods:

Patients with pancreatic pseudocysts referred to the laparo-endoscopic units of the
Department of Surgery, Assiut University Hospitals in the period from June 2000 to
July 2002 were dealt with in this study. All the patients fulfilled the following
inclusion criteria:

# At least 6 weeks had elapsed since the last attack of pancreatitis to allow the cyst
wall to be mature enough for drainage.

# All patients had no manifestations of acute pancreatitis or acute exacerbation.

# The size of the pseudocyst was more than 7cm in diameter, to produce a well-
manifested indentation of the bowel lumen as detected by preliminary endoscopic
examination (an important condition in cases selected for endoscopic treatment).

# Absence of pseudocyst complications: as rupture, leakage, haemorrhage or
infection.

# All cases were presented with the cyst for the first time with no previous trial of
treatment excluding recurrent cases.

All patients underwent the following steps of management:

(1). History Taking: with special consideration to the onset of the complaint, the
course of the disease, any symptoms suggestive of complication, symptoms
suggestive of GIT compression by the cyst, and any previous manipulation or
treatment modality done for the cyst.

(2). Clinical Examination: for the detection of any palpable mass, any sign of
complication, or acute exacerbation of the condition.

(3). Investigations including:

# Abdominal Ultrasonographic examination was done for all patients to detect the
cyst, its site, size, wall thickness, and any abnormality that may preclude the needed
interference.

# Abdominal CT was done in some selected cases when the U.S. data are not
conclusive or accurate enough to help managing the case.

# Barium study was done in some cases for diagnosis and assessment.



# E.R.C.P. was done in some cases on suspecting communication between the
pseudocyst and the pancreatic ductal system (28, 39) or treating associated obstructive
jaundice which may be encountered ( 24).

# Investigations to assess the patient general condition: as chest X-ray examination,
ECG examination, complete blood picture, blood sugar curve, liver function tests, and
kidney function tests.

(4). Management:

According to the preoperative data, each patient was assigned to a drainage procedure
whether endoscopic (group 1), laparoscopic (group 2) or open procedure (group 3).
The choice between the different procedures was mainly dependent on the surgeon’s
preference and expertise.

Group I: Endoscopic Procedure:

The pseudocyst was manipulated using the endoscopic approach as follows:
Preliminary endoscopic diagnosis using the forward viewing video endoscope of
Pentax version XQ 200 series to determine the appropriate site of drainage by looking
for the most prominent bulging part of the cyst through the bowel lumen, whether in
the stomach or the duodenum.

Endoscopic manipulative technique for pseudocyst drainage was performed using the
side viewing video-duodenoscope of Pentax version XQ 200 series. The cyst was
punctured with a long tipped needle through the bowel lumen and a sample of the
pseudocyst fluid was aspirated for examination and a radio-contrast material
(Videographine solution) was injected through the pseudocyst cavity for assurance
and visualization. Using the pre-cut knife sphincterotome, the cyst wall was opened
with low frequency pure cutting current diathermy to create a stoma and a malleable
glue-tipped guide wire was threaded to the cyst cavity as fare as possible, helped by
continuous suction of any efluxing fluid from the cyst. Pull type sphincterotome was
threaded over the guide wire to enlarge the stoma t010-20 mm in diameter using
blended current diathermy (may be sufficient in some cases for drainage). A self-
retaining double pig-tailed tip stent (endoprosthesis) is then deployed through the
pseudocyst lumen over the wire for continuous drainage and prevention of stomal
obstruction later on till complete cyst collapse. If the content of the pseudocyst was
somewhat thick, infected, or contain flacks of necrotic tissues or pus, a wide bore pig-
tailed tip nasal-cystic catheter was introduced inside the pseudocyst beside the stent
and a continuous washout of the content for 1-2 days was carried out following this
procedure to prevent stoma or stent blockage.

The patient was followed after the procedure for 1-2 days and given prophylactic
antibiotics, analgesic anti-inflammatory agent if needed, and wash through the nasal-
cystic catheter if it was applied. Afterwards, the patient was discharged on the third
day after the procedure.

Group I1: Laparoscopic Procedure

The pseudocyst was managed using laparoscopic approach. Our aim was to perform
simple loop cystojejunostomy as described by Baca et al., 1998. Prophylactic
antibiotic in the form of third generation cephalosporin was given immediately
preoperatively. Under general intubation anesthesia, the abdominal cavity was
insufflated with carbon dioxide through the lower part of the abdomen, as the cyst
usually occupies the upper and middle abdominal compartment. The surgeon stood
between the legs of the patient. Four trocars of the 10 mm diameter were introduced



in the lower abdomen, namely right iliac, left iliac, suprapubic and right flank. The
30° scope was introduced in the suprapubic trocar. The transverse colon was retracted
upwards and anteriorly to localize the cyst bulging through the transverse mesocolon.
A cystotomy was created as low as possible to be dependent, through which the cyst
was evacuated. The scope was introduced through the cystotomy to explore the cyst
cavity. A sample of the cyst fluid was taken for cytologic examination and another
biopsy of the cyst wall was sent for pathologic assessment. A three cm jejunostomy
was created few centimeters from the duodenojejunal junction. Cystojejunostomy was
created using single layer continuous full-thickness sutured anastomosis. After
thorough suction irrigation, a tubal drain was introduced through the lower right port.
The patient was given antibiotics postoperatively and put to oral feeding on the
second postoperative day, while the drain could be removed on the third or fourth day
when the patient was discharged from the hospital.

Group I11: Conventional Surgical Procedure

The pseudocyst was treated by conventional surgical procedures through exploratory
incision, and then drained either to the stomach (cystogastrostomy), or drained to the
duodenum (cystoduodenostomy) according to the more bulging and dependent point
through the bowel lumen. A nasal gastric tube for external suction and an intra-
peritoneal tubal drain were introduced before wound closure.

The patient was followed up after the procedure for 5-8 days with prophylactic
antibiotics, analgesic anti-inflammatory agent if needed, and intra-venous line and
intravenous fluid for 2 days till extraction of the nasal cystic tube and the start of the
oral fluid intake. The patients were looked after in the department till discharged from
the hospital.

(5). Follow Up:

All patients of the three groups were followed up after discharge in the out patient
clinic of the hospital for a period ranging from 3-6 months after the procedure for
detection of any complication.

Results:

Thirteen patients with pancreatic pseudocysts were included in this study. All of them
were selected from the Department of Surgery, Assiut University Hospital. They all
fulfill the inclusion criteria previously mentioned.

Age and sex incidence:
Age and sex incidence in this study is shown in table (1)

V Age and sex» Males Females Total

No. % No. % No. %
V20 1 7.7 - - 1 7.7
20-30 3 23 2 15.4 5 38.5
30-40 2 15.4 1 7.7 3 23
40-50 1 7.7 2 15.4 3 23
A50 1 7.7 - - 1 7.7
Total 8 61.5 5 38.5 13 100%

Table (1): Age and sex incidence.




Presentations:

Most of our patients presented with abdominal pain, palpable mass, and symptoms of
gastric compression. However, other presentations are also encountered, and table (2)
shows the number and percentage of these presentations.

The symptoms Number of cases Percentage
*-Abdominal pain 10 77
*-Palpable abdominal mass 9 69.2
*-Nausea &vomiting 6 46.2
*-Weight loss& anorexia 5 38.5
*-Fever & toxaemia 2 154

Table (2): Number and percentage of presentations

Method of management:

Seven cases were manipulated endoscopically (group 1); one case was treated using
laparoscopic approaches (group 1) while five cases were managed by the
conventional surgical treatment (group ). Table (3) shows the number, sex
incidence of each group studied.

Group » Group | Group 11 Group 11 Total
Endoscopic ttt | Laparoscopic ttt Surgical ttt
v Sex No. % No. % No. % No. | %
Males 6 46.2 1 7.7 3 23 10 77
Females 1 7.7 0 2 15.4 3 23
Total 7 53.8 1 7.7 5 38.5 13 | 100

Table (3): Number and sex incidence of the studied groups.

Group I: Endoscopic Procedure
It included seven patients that were dealt with by the following endoscopic procedures
as shown in table (4).

The procedure done Number of cases Percentage
Cysto-gastrostomy  with single 1 14.3
pigtailed stent drainage.

Cysto-gastrostomy  with  double 2 28.5
pigtailed stent drainage.

Cysto-gastrostomy with a single 3 42.9
pigtailed stent and catheter drainage.

Cysto-duodenostomy  with  single 1 14.3
pigtail stent and catheter drainage.

Total 7 100%

Table (4) Endoscopic Techniques performed for group | patients.

The time of the endoscopic procedure done ranged from 20-45 minutes with mean
time for endoscopic procedure about 30 minutes. The intra-procedural morbidity and
mortality was zero percent. The post-procedural mortality was also zero percent. One
patient, however, developed infection with obstruction of the single stent applied by
pus flacks and debris (14.3 % of cases) that necessitated redo- procedure with
application of a nasal cystic tube and washout through it for 2 days under appropriate




antibiotic umbrella. The period of hospital stay of the endoscopically treated group
was 2-3 days with mean period of about 2 days.

Group Il Laparoscopic Procedure

One patient was dealt with by laparoscopic loop cystojejunostomy as described in the
methodology. The patient was 19 years old male, who presented with abdominal mass
and abdominal pain that was apparent three months after blunt abdominal trauma.
Ultrasonography and CT scan revealed huge pancreatic pseudocyst of 20X16X11 cm
in diameter. The patient underwent laparoscopic cystojejunostomy that lasted for 110
minutes. After laparoscopic management, the postoperative course was uneventful
and the patient was discharged from hospital on the third postoperative day. Follow
up did not show infection or recurrence and a CT scan after three months showed
complete resolution of the cyst.

Group I11: Conventional Surgical Procedure

It included five patients, who were operated upon using the standard surgical
procedure for pancreatic pseudocysts through exploratory abdominal incision.
Cystogastrostomy was done for four patients (80% of cases), while
cystoduodenostomy in one patient (20% of cases). The time needed for the surgical
approach ranging from 90-160 minutes with a mean time of about 105 minutes. The
intra-operative morbidity and mortality was zero percent. There was no post-operative
mortality. However, the post-operative morbidity is shown in table (5).

The complication Number of cases Percentage
Non specific anesthetic 1 20
complications.

Post operative ileus with 1 20
vomiting and distension
Wound infection 1 20

Table (5): Post-operative complications in-group 11 patients.
The hospital stay in-group 111 ranged from 5-8 days with a mean of about seven days.

The data of the three groups are shown in table (6).

The Procedure Group | Group 11 Group I
Endoscopic ttt Laparoscopic ttt Surgical ttt
(Minimally (Minimally (Invasive)
invasive) invasive)
The mean time of the 30 min 110 min 105 minutes
procedure
Mortality (%0) 0 0 0
Post-operative 14.3 0 40
morbidity (%)
Mean hospital stay 2 3 7

Table (6): Comparison between the three groups.




Discussion:

In this study, thirteen patients with pancreatic pseudocysts were treated using
endoscopic, laparoscopic, and conventional surgical approaches.

Most of our patients were males constituting 8 out of 13 patients (61.5% of cases) in
comparison of 5 females’ patients (38.5% of cases). Abdominal pain was the most
predominant symptom in 10 cases (77% of patients), which is slightly lower than
previously reported incidence of 86% of cases (10). Nausea and vomiting were
encountered in 6 patients (46.2%). This was in agreement with other reports (16). A
palpable abdominal mass was encountered in 9 patients (69.2%), while other authors
reported moderately lower rate (50%) (23). The only complication was infective in
nature causing fever and toxaemia in two patients (15.4%). This is in contrary to what
was postulated that about one third of cases of pseudocysts bigger than 6cm produce
complications (10).

In our series, endoscopic technique was used in seven cases. Stenting through a
small cystogastrostomy incision was the method of choice using double pigtail stent
alone or in conjunction with nasal cystic catheter in some selected cases for washout
of debris and thick exudates as postulated. Other authors advocated the use of large
cystogastrostomy incision (10-15mm) with or without nasal gastric tube suction (9,
31). The technique we advocated for used, however, was more appealing to us due to
the ability to avoid bleeding and to the lack of endosonographic tool in our unit,
which is so beneficial in prevention of any vascular injury (25).

There were no deaths related to the procedure, which was in agreement to the
recorded result of 0% (12). The success rate of this preliminary study was about 85%,
which was encouraging and in accordance to the recorded success rates of 83% (13)
and 96-100% (9). In this study, postoperative morbidity of the endoscopic technique
was 14.3%, which was also encouraging when compared with the recorded incidence
of 4.5-18.2% (31). Consequently, endoscopic internal drainage procedures could be
considered safe and effective (1).

Laparoscopic treatment, on the other hand, remains early in its development but
appears to have potential benefits from the application of minimal access techniques
(35). The technique we preferred in our case was simple loop cystojejunostomy as
reported by Baca et al. entailing single layer sutured anastomosis of the cyst to a
dependent site of the jejunum (3). Although the cyst was very huge, it was completely
resolved with uneventful postoperative course. As it was only one laparoscopic case,
we cannot draw obvious conclusion. However, satisfactory results could be
anticipated when more cases would be performed as other authors reported (33).
Surgical treatment was done in five patients, with no mortality during the procedure
or in the post-operative period. The postoperative morbidity was about 30%. In spite
of the small number of cases in our study, our results are in agreement with the
previous reported data that conventional surgery for pseudocysts carries a very low
mortality risk but may cause morbidity in a minority of cases (22), and can be
considered as a safe method with good long term results (4).

In spite of the relatively limited number of cases in our study, the comparison
between these preliminary results of the different groups shows that the endoscopic
technique appears to be favorable regarding the invasiveness of the procedure, its
duration, the hospital stay, and the post operative morbidity. Additionally,
laparoscopic approach, being also minimally invasive, could be considered an
alternative therapy when the needed equipments and experience are available.
Recently, the increasing number of reported trials of minimally invasive approaches,
whether endoscopic or laparoscopic, improves the confidence level of these



techniques that are considered as promising competitors to the conventional open
surgical procedures.

In conclusion, treatment of pancreatic pseudocyst is in an era of re-evaluation.
Relatively new and minimally invasive techniques have been introduced as
alternatives to the standard conventional open surgical management. Endoscopic
procedures have been increasingly used with excellent results. Laparoscopic
approach, although still under trial, appears to be promising. However, large-scale
comparative studies of the three different therapeutic modalities are highly
recommended.
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