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Background: Pancreatic pseudocyst is a collection of pancreatic fluid that is bounded by fibrous or 
granulation tissue in the lesser sac that is most often develops as a result of acute pancreatitis. This study 
attempted to perform the posterior laparoscopic cystogastrostomy approach for treatment of pancreatic 
pseudocysts and to evaluate its efficiency, feasibility and safety as a new emerging minimal invasive 
procedure.

Patients and methods: This was a prospective study that included 9 patients (4 males and 5 females) 
with an age range between 18 and 50 years and having symptomatic or mature (>5 cm) pseudo-pancreatic 
cysts. All patients underwent laparoscopic cystogastrostomy through posterior approach in General Surgery 
department at Aim Shams University hospitals.

Results: The procedure was completed through the posterior approach in 8 cases (88.9%) and was 
switched to anterior approach in one case, with mean operative time (138±27.3) min, mean hospital stay 
(6±1.1) days, no mortality or major complications occurred. All the cysts were completely collapsed as 
detected by ultrasound within the first 2 weeks after the operation.

Conclusion: Although this was a pilot study, our results suggest that laparoscopic cystogastrostomy via the 
posterior approach is a safe and effective minimal invasive technique for pseudo pancreatic cysts drainage. 
However, the location of the cyst and the degree of adhesion between the stomach and the cyst determine 
the feasibility of such approach, still, more comparative studies with larger number of patients and longer 
duration of follow up period are recommended for better assessment and evaluation of this technique.

Key words: Laparoscopic management of cystogastrostomy, anterior approach for laparoscopic 
cystogastrostomy.

Introduction
Pancreatic pseudocyst is a collection of pancreatic 
fluid that is bounded by fibrous or granulation 
tissue in the lesser sac that most often develops as 
a result of acute pancreatitis.1 The most common 
cause of acute pancreatitis is gall stones (75-80%) 
but some other factors such as alcohol and trauma 
can also act as contributors.2
 
Frequently, small asymptomatic pancreatic 
pseudocysts get better without interference and 
only require supportive treatment. However, 
medical or surgical intervention become necessary 
if the cysts persevere for more than 6 weeks 
or increase in size to become larger than 5 cm 
(mature cyst) as they become more prone to cause 
other complications such as infection, bleeding 
and obstruction.3,4

 
Currently, drainage of pancreatic pseudocysts is 
achieved by surgical, endoscopic or percutaneous 
interventions. However, surgery appears to be 
the most effective treatment as endoscopic and 
percutaneous drainage are associated with a high 
rate of recurrence and failure which can result from  

insufficient percutaneous drainage, occlusion or 
migration of the stent.5

Minimally invasive surgical techniques have 
greatly evolved over the past years and can 
be regarded as efficient and safe surgical 
intervention for draining pancreatic pseudocysts 
in comparison to open surgical drainage.6,7

 
Laparoscopic drainage is most frequently 
achieved through the anterior approach 
which is easier to learn but it required 
incision in the anterior wall of the stomach 
and the posterior approach which appeared 
as a novel and an attractive alternative as 
it is a highly feasible and easy to perform 
laparoscopic technique that has overcome the  
disadvantages of other drainage methods.8,9

  
Therefore, through this study we attempted 
to perform the posterior laparoscopic 
cystogastrostomy approach for treatment 
of pancreatic pseudocysts and to evaluate 
its efficiency, feasibility and safety as a new 
emerging minimal invasive procedure. 
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Patients  and methods
This was a prospective study that included 9 patients  
(4 males and 5 females) with an age ranging 
between 18 and 50 years and having symptomatic 
or mature (>5 cm) pseudo-pancreatic cysts. The 
study was conducted in the General Surgery 
Department at Aim Shams University hospitals 
during the period between July 2012 and October 
2015. Approval from the ethical committee of the 
Faculty of Medicine at Ain Shams University was 
obtained to perform this study.

Patients who were selected in our study had an 
age range between 18 and 50 years and were 
diagnosed with pseudo-pancreatic cysts that were 
either symptomatic and non-resolving or having a 
size larger than 6 cm that were located either in 
the body or the tail of the pancreas and had no 
previous attempts for endoscopic or percutaneous  
drainage of the cyst (Figure 1).

Patients were excluded from the study if there 
was any contraindication for laparoscopic surgery 
or were suffering from major comorbidities such 
as cardiac diseases or the absence of any space 
between the stomach and the cyst which could 
be detected either in the preoperative CT or  
intra-operatively. Additionally, patients with 
pancreatic pseudocyst that were located in the 
head of pancreas were excluded.   

All patients were evaluated by full clinical 
examination and a complete patient history was 
taken, baseline investigations were performed to 
all patients such as CBC, full chemistry including 
S amylase and liver function and coagulation  
profile. Pelvi-Abdominal ultrasound and multislice 
computerized tomography (CT) with contrast 
were performed for all patients to assess the site, 
size and nature of the cyst and its relation to the 
posterior wall of the stomach. ERCP was only 
performed for cases with suspected obstructive  
pancreatitis. An informed consent was taken from 
all patients before surgery. 

The procedure was performed under general  
anesthesia and patients were positioned in a reverse 
Trendelenburg position, pneumoperitoneum 
was performed after inserting Veress needle 
with a pressure of 14 mmHg. First, a 10 mm 
camera port was inserted at the umbilicus and 
3 additional ports were added under complete 
vision in which two 12 mm working ports were 
inserted at the right and left subcostal regions. A 
third 10 mm port  was inserted at the epigastrium 
for liver retraction (Figure 2).  Dissection of the 
gastrocolic ligament and the displacement of the 
stomach upward were performed to enter the 
lesser sac (Figure 3). Next, skeletonization of the 
cyst and adhesolysis of any adhesion between the 

posterior wall of the stomach and the cyst were 
performed. The cyst fluid was then aspirated by a 
spinal needle (Figure 4). Under clear visualization 
of the splenic vessels, a small opening in each of 
the anterior wall of the cyst and the posterior wall 
of the stomach was created (Figures 5,6). Before 
stapling the cyst and the stomach, full exploration 
and irrigation of the cyst cavity was done to  
ensure that the cyst was unilocular and to remove 
all necrotic debris and to take biopsies from any 
suspicious lesion under complete vision. By using 
60 mm laparoscopic linear stapler which was 
inserted to the two openings, cystogastrostomy 
was created (Figure 7). The final opening of 
the pseudo cystogastrostomy was closed using 
vicryl 2/0 continuous sutures (Figure 8). A drain 
was placed near the anastomosis and a standard 
laparoscopic cholecystectomy was performed for 
patients with gall stones. 

After the operation, prophylactic 3rd generation 
cephalosporin was given for all patients. All 
patients started a liquid diet on the 2nd day 
after the operation. Cyst fluid aspiration and 
biopsies were sent for biochemical and cytological  
analysis and histopathology. 

Patients were followed up in the outpatient 
clinic once every week for one month after the 
operation for early detection of any postoperative 
complications. In addition, pelviabdominal CT was 
done one month after the operation to confirm the 
complete collapse of the cyst. Follow up was then  
continued once every three months for one year 
and full clinical examination and  pelviabdominal  
ultrasound were performed at each visit to monitor 
the size of the cyst. 

Fig 1: Abdominal C.T shows pancreatic 
pseudocyst.
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Fig 2: Picture shows ports sites.

Fig 3: Dissection of gastrocolic ligament.

Fig 4: Aspiration of pancreatic pseudocyst fluids.

Fig 5: Pseudocystomy is done by harmonic 
scalpel.

Fig 6: Posterior gastrostomy is done by 
harmonic scalpel.

 
Fig 7: Cystogastrostomy is done by linear 

stapler.
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Fig 8: Completion of cystogastrostomy by 
intracorporeal sutures.

Results
Nine patients (4 males and 5 females) with a 
mean age of 41±4.59 years diagnosed to have  
pseudopancreatic cysts with an average size of 
10±1.3 cm were included in this study. In eight 
patients, pseudo pancreatic cysts were formed as 
a result of acute biliary pancreatitis, while in one 
patient it resulted from hyperlipidemia. (Table 1)

The procedure was completed through the posterior 
approach in 8 cases (88.9%) and through the 
anterior approach in one case due to severe intra-
abdominal adhesions between the posterior wall 
of the stomach and the cyst. Cholecystectomy was 
performed for eight patients and all the cysts were 
completely collapsed as detected by ultrasound 
within the first 2 weeks after the operation.  

The mean operative time of the procedure was 
138±15.3 min, while the mean duration of 
hospitalization was 6±1.1 day. (Table 1). 

All samples that were taken from the cysts 
showed elevated levels of Amylase, while all 
biopsies showed the presence of fibrotic wall 
rich with inflammatory cells without lining  

epithelium.

No mortalities or major intra or postoperative 
complications such as bleeding, bowel injury, 
anastomotic leak or recurrence were reported in 
this study. Minor wound infection in the port site 
was reported in only one case and was efficiently 
resolved through antibiotic treatment and frequent 
dressings.

Discussion
Pancreatic pseudocysts are commonly formed 
as a result of pancreatic inflammation where its 
incidence can reach 2-10% after acute pancreatitis 
and 10-30% after chronic pancreatitis.10  Small 
asymptomatic cysts are mostly resolved with 
supportive treatment and only require monitoring 
through observation and frequent radiological 
follow-up by ultra-sonography or CT scans.11 
However, pseudocysts that persevere for more 
than 6 weeks or with sizes that are larger than 5 
cm are unlikely to resolve on their own and carry 
the risk of other complications such as infection, 
bleeding or pseudoaneurism and therefore medical 
intervention becomes a necessity to drain such  
cysts.12,13

Drainage of pseudopancreatic cysts can occur 
externally through percutaneous aspiration and 
continuous catheter drainage. However, this 
method has a high incidence of failure (54%) and 
a high rate of recurrence (63%).14 Drainage can 
also take place internally through endoscopy or 
open or laparoscopic surgery.9
 
Drainage via endoscopy can be efficient but it 
requires highly experienced endoscopists and 
carries the risk of perforation and the occurrence 
of stent-related complications and inadequate 
drainage. Therefore, surgical intervention appears 
to be the most attractive option for drainage.15

 
Laparoscopic cystogastrostomy can be performed  
either through the stomach which is known as the 

Table 1: Patient's demographic data 
Min Max Mean

Age (year) 18 50 41±4.59
Sex 6 males 3 females _
Etiology 8 biliary 1 hyperlipidemia _
Size of pseudocyst  (cm) 6 18 10±1.3
Used approach 8 posterior 1 anterior
Operative time (min) 90 180 138±15.3
 Hospital stay (day) 4 8 6±1.1
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anterior approach or through the lesser sac which 
is known as the posterior approach.16

In this study, 9 patients diagnosed with mature  
symptomatic pseudo-pancreatic cysts were 
operated on by laparoscopic cystogastrostomy, 
in which the posterior approach was performed 
for 8 patients, while the anterior approach was 
performed for only 1 patient. The mean operative 
time of the procedure was 138±15.3 min and 
the mean time of hospital stay was 6±1.1 days 
which were highly comparable with the results 
obtained by Hauters P, et al17 who reported a 
mean operation time of 100 min (ranged between 
60-140 min) and a mean hospital stay of 6 days 
(ranged between 4-24 days) after laparoscopic cyst  
gastrostomy.

The anterior approach was performed for only 
1 case due to the presence of severe adhesions 
between the posterior wall of the stomach and the 
cyst that made it difficult for the procedure to be 
completed through the posterior approach. 

One results are in accordance with other 
studies18,19 that stated that the posterior approach 
can be followed if there is a space or there are 
mild adhesions between the posterior wall of the 
stomach and the cyst wall. Additionally, drainage 
through the anterior approach is favored if the 
pseudocyst is adherent to the posterior wall of the 
stomach. 

The results of all the biopsies were conclusive 
and have reliably confirmed our diagnosis since 
the biopsies were adequately obtained through 
the posterior approach which also allowed proper 
visualization of the cyst cavity. This was similarly 
stated in another study that reported better and 
more feasible visualization of the pancreatic 
pseudocyst via the posterior approach that allows 
obtaining adequate biopsies from the pseudocyst 
wall which helps to confirm the diagnosis and 
exclude other conditions such as neoplastic  
lesion. In contrast, the anterior approach 
is commonly accompanied by improper 
visualization which reduces the ability to obtain 
sufficient biopsies. Therefore, the results can be 
inconclusive.18

In our study, no major intra or postoperative  
complications such as bleeding or recurrence 
were reported. This was similarly described in 
other studies9,18,19  that  stated that laparoscopic 
cystogastrostomy through the posterior approach 
is more safe than the anterior approach in 
which anterior gastrostomy is avoided and the 
anastomosis is achieved by stapler and therefore 
better hemostasis is achieved  and lower incidence 
of bleeding or leakage can take place. In addition, 

wider anastomosis is achieved in the posterior 
approach which reduces the risk of recurrence.

Conclusion
Although this was  a pilot study, our results 
suggest that laparoscopic cystogastrostomy via the 
posterior approach is a safe and effective minimal 
invasive technique for pancreatic pseudocyst 
drainage. However, the location of the cyst and the 
degree of adhesion between the stomach and the 
cyst determine the feasibility of such approach. 
Still, comparative studies with anterior approach, 
larger number of patients and longer duration 
of follow up period are recommended for better 
assessment and evaluation of this technique. 
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