Endoscopic versus surgical treatment for pancreatic pseudocysts:
Feasibility and short-term outcomes
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ABSTRACT

Background: A pancreatic pseudocyst (PP) refers to a confined accumulation of fluid containing high levels of amylase
and various enzymes. It is encased by either a fibrous wall or granulation tissue, typically stemming from acute or chronic
pancreatitis, pancreatic injury, or obstruction of the pancreatic duct. Treatment options vary in effectiveness and include
endoscopic, percutaneous, or surgical interventions.

Aim: The objective of this study was to conduct a retrospective analysis to contrast the outcomes of surgical and endoscopic
interventions for PP. This analysis will focus on mortality rates, clinical success (defined as complete resolution within
a 6-month follow-up period at intervals of 1, 3, and 6 months), recurrence rates, complications, associated costs, and
duration of hospital stays.

Patients and Methods: Data were retrospectively collected from 50 patients from their medical records and files in
the period from July 2018 to July 2021 in Tanta University Hospitals. These patients underwent surgical or endoscopic
drainage of PP.

Results: No notable distinction was observed in the success rates of treatment, occurrences of adverse events related to
drainage or general complications, and recurrence rates between surgical and endoscopic interventions. However, in terms
of hospitalization duration, the endoscopic approach yielded superior results. Additionally, concerning treatment costs,
the endoscopic method also demonstrated more favorable outcomes.

Conclusion: The success rates of surgical and endoscopic treatments for PP showed no significant difference, nor did the
occurrence of adverse events or recurrence. However, the endoscopic group exhibited shorter hospitalization durations

and lower treatment costs.
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INTRODUCTION

Pancreatic fluid collections arise as complications
of various pancreatic disorders, notably following acute
biliary pancreatitis, chronic pancreatitis, trauma, or surgical
procedures. Typically, these collections manifest ~4 weeks
postinitial injury!!). The 2012 Revised Atlanta classification
categorizes inflammatory fluid collections of the pancreas.
Pancreatic pseudocysts (PP) represent distinct fluid
collections within the pancreas, often emerging several
weeks following an acute pancreatitis episode. Walled-
off necrosis arises from necrotizing pancreatitis, requiring
a minimum of 4 weeks for development and containing
necrotic tissue. PP incidence ranges up to 20% in acute
pancreatitis cases and up to 40% in chronic pancreatitis
casest?l. Spontaneous resolution is dependent on size and
time of evolution. Most PPs are asymptomatic and resolve
spontaneously without intervention™. The main symptoms
include abdominal pain (76-94%), early satiety, nausea,
vomiting (50%), and weight loss (20—-51%)M. Indications
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for PP drainage include persistent pain and/or nausea,
vomiting regardless of size, large size (>6 cm), rapid
growth, or complications such as infection and bleeding*>!.
Drainage methods include endoscopic, surgical, or
percutancous  procedures.  Percutaneous  drainage,
while effective for certain cases, is associated with high
recurrence rates and is not considered definitive treatment,
often reserved for immature or infected cysts and patients
with contraindications for definitive surgery!"l. Historically,
open surgical approaches were considered the gold
standard, but less invasive techniques like laparoscopic and
endoscopic drainage have gained popularity. Depending
on anatomical considerations, PP drainage can be safely
achieved via the stomach, duodenum, or small intestine!®,
Endoscopic techniques encompass various approaches,
such as transpapillary or transmural drainage, typically
guided by endoscopic ultrasound (EUS) or transluminal
endoscopic necrosectomy. Surgical options range from
traditional open necrosectomy to minimally invasive
surgical techniques, with hybrid interventions also feasible
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in certain cases!”l. Despite the increasing popularity of less
invasive methods, comparative studies between surgical
and endoscopic approaches for PP treatment are limited.
Consequently, there is a need for systematic reviews and
meta-analyses incorporating recent comparative studies to
evaluate and compare these therapeutic modalities!!).

PATIENTS AND METHODS:

This study is a retrospective single-center study that
was carried out on 50 patients diagnosed with PP at Tanta
University Hospitals in the period between July 2018
and July 2021, after approval of our institutional ethical
committee.

Inclusion criteria

All patients more than 18 years old are diagnosed with
PP at our institute.

Exclusion criteria

(1) Patients with other combined diseases, such as
pancreatic cystic tumors or pancreatic cancer.

(2) Patients with walled-off necrosis.
(3) Patients lost to follow-up.
Patients divided into two groups:

(1) Patients who underwent surgical intervention (open
or laparoscopic) (30 patients).

(2) Patients who underwent endoscopic management
(20 patients).

Patients where there is a blood vessel insinuated
between the cyst and the stomach and patients where
the cyst does not indentate through the posterior gastric
wall, findings which are noted on the diagnostic images
computed tomography (CT) and MRI, were subjected to
surgical drainage.

Demographic information encompassed age, BMI,
sex, and the etiology of PPs (acute, chronic, idiopathic,
or traumatic pancreatitis). Clinical presentations such as
pain, early satiety, jaundice, weight loss, and abdominal
mass, along with laboratory data including hemoglobin,
leukocyte count, C-reactive protein, serum amylase and
lipase levels, and serum CEA and CA19.9 levels, were
recorded. Radiological findings, including location,
number (single or multiple), and size of PPs, were assessed
through diagnostic abdominal enhanced CT (Fig. 1) or
MRI. Surgical procedures were performed by a consistent
team. Indications and types of interventions, including open
or laparoscopic cystogastrostomy or cystojejunostomy
for surgical interventions and endoscopic drainage, were

documented. Details of interventions such as operative
time, intraoperative blood loss, and the requirement for
blood transfusion were recorded. Therapeutic success was
defined as complete resolution or a significant decrease in
pseudocyst size (<2 cm) on imaging accompanied by total
symptom improvement following the initial intervention.
Adverse events related to drainage (e.g. perforation,
bleeding, infection, stent migration) and those not related
to drainage (e.g. abdominal wall infection, postoperative
fever, incisional hernia, deep venous thrombosis, and
cardiopulmonary  dysfunctions) were documented.
Worsening exocrine functions, indicated by the need for
oral digestive enzyme-assisted digestion in daily life,
and worsening endocrine functions, indicated by the
need for increased medication to control blood sugar or
newly diagnosed diabetes, were recorded. The length of
hospitalization was defined as the duration of stay from the
day of intervention (surgical or endoscopic) to discharge.
Recurrence was characterized by the appearance of a new
pseudocyst observed through imaging methods during
follow-up after previously reported resolution. Recurrence
rate and mortality were evaluated during follow-up. The
endoscopic management involved transmural approaches
guided by EUS to drain the pseudocyst, often necessitating
the use of multiple stents (Figs 2—-5). Conventional open
surgical procedures were conducted via a midline incision,
providing extensive exposure to the stomach and duodenum.
For laparoscopic approaches, patients were positioned
supine, and four-port sites utilized. The surgeon positioned
the patient’s legs, with the camera port situated in the
supraumbilical midline and two working ports in the left
and right midclavicular lines. An additional epigastric port
was used for assistance and liver retraction. Upon entering
the abdomen, the PP was accessed anteriorly through
the stomach’s anterior wall, which was incised using a
harmonic scalpel or electrocautery. Aspiration confirmed
the pseudocyst’s position, followed by drainage achieved
through a laparoscopic stapler, creating a cystogastrostomy
at least 4-5 cm long between the posterior stomach wall
and the anterior pseudocyst wall. Bleeding from the
stomach wall was managed accordingly. The pseudocyst
was drained, and if necessary, pancreatic debridement was
performed. In some cases, the cystogastrostomy walls were
oversewn to prevent bleeding or stoma narrowing. Closure
of the stomach’s anterior wall was accomplished using a
running suture (Figs 6-11).

Fig. 1: CT abdomen of large pancreatic pseudocyst. CT,
computed tomography.
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Fig. 2: Endoscopic view of the large bulge into lesser curvature

of the stomach. Fig. 7: Creating stoma through the anterior abdominal wall
through electrocautery.

Fig. 3: EUS-guided FNA of pancreatic pseudocyst.EUS,
endoscopic ultrasound.

Fig. 4: Endoscopic view of a pancreatic pseudocyst with a guide
wire into the bulging lesser curve.

Fig. 5: Endoscopic view of pancreatic pseudocyst with two
double pigtail plastic stents.

- *

Fig. 11: Closure of anterior gastrotomy.

v,

Fig. 6: Laparoscopic view of large PPC bulging through the
stomach.
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RESULTS:

Patient demographics and disease characteristics

From July 2017 to July 2021, 50 patients with PP at our
institute underwent surgical (n=30) (22 laparoscopic and
eight open surgery) or endoscopic (n=20) management.
The patients were followed up for an average of 30
months. Baseline demographic information and disease
characteristics were analyzed and compared as depicted
in (Table 1). No statistically significant differences were
observed in age, sex, BMI, and time of disease onset
among the various groups. However, gallstone pancreatitis
exhibited statistical significance (P=0.02) compared to
other causes of pancreatitis, also there was no statistical
difference between the groups regarding cyst size
(9.95+1.36 in the endoscopic group, 10.59+2.54 in the
laparoscopic group, and 11.25+2.49 in the open group with
P=0.322) and location whether head and neck or body and
tail (P=0.141).

Perioperative characteristics

The choice of surgical procedure is determined by the
surgeon preoperatively and confirmed intraoperatively, and
all procedures are performed by the same surgical team.
Comparing the characteristics of endoscopic and surgical
management (Table 2), there was a shorter operative
time in the endoscopic group with statistical significance
(39.40+5.36, P=0.001) compared to the laparoscopic
group (104.09+£12.02) and open group (115.63£9.04),
and significantly decreased intraoperative blood loss in
endoscopic group (38.75+£9.98, P=0.001) compared to
laparoscopic group (240.45+109.39) and open surgical
group (312.50+87.63).

Postoperative complications

Postoperative complications and long-term follow
up was recorded (Table 2), 11 patients developed

Table 1: Patient demographics and disease characteristics

postoperative wound infection seven in laparoscopic
and four in open surgery with no infection in endoscopic
group with statistical significance (P=0.005), eight
patients in endoscopic group and 17 patients in surgical
group developed fever which was mild (<38.5) and
managed by antipyretics, with no statistical significance
(P=0.247), four patients in endoscopic group and six
patents in surgical group worsening of their exocrine
functions proved by fecal elastase level and continued on
exogenous pancreatic enzyme supplementation with no
statistical difference in all groups (P=0.918), also four
patients in endoscopic group and 11 patients developed
diabetes postoperative and all managed by insulin with no
statistical significance(P=0.451), four patients required
reoperation, two in endoscopic group, one in laparoscopic
group, and one in open group, all were due to bleeding, in
endoscopic group bleeding was controlled endoscopically
with no need to surgically explore the patient, the other
two patients were controlled one by suture and the other
by electrocautery with no statistical difference (P=0.710).

Risk factors for recurrence and complications

Two patients had a recurrence in the endoscopic group
(10%), and five n the laparoscopic group (22.7%), and
no patients had a recurrence in the open group with no
statistical difference between the two groups (P=0.227),
the median recurrence time was 12 months which was
discovered during follow up, three were discovered
accidentally during follow-up and four had abdominal pain,
mean size of the recurrent cyst was 4+1.3 and all managed
conservatively. Univariate analysis of the factors affecting
recurrence, including age, etiology, time of initial onset of
pancreatitis, cyst size, and location, intraoperative blood
loss, etc., the logistic regression analysis found a high
incidence of recurrence associated with gallbladder stones
etiology (P=0.008), the increase in cyst size (P=0.012) and
shorter time of initial onset of symptoms after pancreatitis
(P=0.001) (Table 3).

Endoscope Laparoscopic surgery Open surgery v P value
Age
Range 32-65 25-60 25-56 F:0.773 0.467
MeantSD 43.60+10.03 47.41+10.15 44.38+11.01
P1:0.235, P2: 0.857, P3: 0.476
Sex [n (%)]
Male 8 (40.0) 9 (40.9) 3(37.5) 0.028 0.986
Female 12 (60.0) 13 (59.1) 5(62.5)
Etiology [n (%)]
Gallbladder stone 16 (80.0) 10 (45.5) 8 (100.0) 15.001 0.020°
Alcohol 0 29.1) 0
Trauma 0 6 (27.3) 0




Hassan et al.

Ch panc 4 (20.0) 4 (18.2) 0

BMI
Range 2540 2544 2742 F:3.098 0.081
Mean+SD 31.00+5.13 35.64+6.49 34.75+6.02

P1:0.062, P2: 0.136, P3: 0.718

Initial onset
Range 1-15 1-13 14 F:0.682 0.511
MeantSD 4.90+4.55 4.3613.82 3.00£1.20

P1:0.657, P2: 0.249, P3: 0.400

Cyst location [n (%)]
Head & neck 6 (30.0) 8(36.4) 0 3914 0.141
Body and tail 14 (70.0) 14 (63.6) 8 (100.0)

Cyst size
Range 8-12 7-15 9-15 F:1.160 0.322
Mean+SD 9.95+1.36 10.59+2.54 11.2542.49

P1:0.336, P2: 0.152, P3: 0.458

*: significant as P value less than or equal to 0.05.

Table 2: Perioperative data and postoperative complications

Endoscope Laparoscopic surgery  Open surgery v P value

Operative time
Range 30-50 80-130 100-130 F:316.438 0.001"
Mean+SD 39.40+5.36 104.09£12.02 115.631£9.04

P1:0.001%, P2: 0.001%, P3: 0.005"

Blood loss
Range 25-55 90-500 200-500 F:47.170 0.001"
Mean+SD 38.75+9.98 240.45£109.39 312.50£87.63

P1:0.001%, P2: 0.001%, P3: 0.036"

Hospital stay
Range 24 3-37 7-8 F:4.046 0.024
Mean+SD 2.40%0.68 5.8247.03 7.13£0.35

P1:0.023%, P2: 0.021°, P3: 0.047"

Fever [n (%)]

No 12 (60.0) 11 (50.0) 2 (25.0) 2.800 0.247
Yes 8 (40.0) 11 (50.0) 6 (75.0)

Wound infection [# (%)]

No 20 (100.0) 15 (68.2) 4 (50.0) 10.532 0.005"
Yes 0 7 (31.8) 4 (50.0)

Worsen endocrine [ (%)]

No 16 (80.0) 14 (63.6) 5(62.5) 1.591 0.451
Yes 4 (20.0) 8(36.4) 3(37.5)

Worsening exocrine [7 (%)]

No 16 (80.0) 18 (81.8) 6 (75.0) 0.170 0.918
Yes 4 (20.0) 4(18.2) 2 (25.0)

Reparation [n (%)]

No 18 (90.0) 21 (95.5) 7 (87.5) 0.686 0.710
Yes 2 (10.0) 1(4.5) 1(12.5)
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Recurrence [ (%)]

No 18 (90.0) 17 (77.3) 8 (100.0) 2.960 0.228

Yes 2 (10.0) 5(22.7) 0
Table 3: Univariate analysis of the factors affecting recurrence

OR (95% CI) P value

Cyst size 0.532 (0.174-0.863) 0.012

Initial onset 2.325(1.385-5.521) 0.001"

Blood loss 0.359 (0.176-2.631) 0.137

Hospital stay 0.674 (0.286-1.754) 0.230

Etiology 0.635 (0.276-0.967) 0.008"
DISCUSSION and worsening endocrine and exocrine functions.

Multiple factors can contribute to pancreatic duct
discontinuity and subsequent leakage of pancreatic
juice into the abdominal cavity, which is considered
a primary pathogenesis of PPPl. While the clinical
presentations of PP vary, the fundamental treatment
principle primarily involves managing abnormal
pancreatic juice drainage. In over two-thirds of
patients, pseudocysts can resolve spontaneously,
making conservative treatment based on observation
and follow-up the initial approach!®. However, in
cases where fistulas fail to close or are accompanied
by complications such as bleeding, infection, digestive
tract obstruction, or pancreatic portal hypertension
after prolonged conservative treatment, endoscopic or
surgical interventions may be required!®. Percutaneous
puncture drainage, commonly guided by ultrasound
or computed tomography, is a frequently utilized
method due to its simplicity, minimal trauma, and
cost-effectiveness®”’. However, percutaneous drainage
can lead to complications, such as secondary infection,
bleeding, catheter blockage, and pancreatic cutaneous
fistula, necessitating careful consideration in clinical
practice!’. In our study, no patients underwent
percutaneous drainage. Endoscopic drainage for PP
has significantly advanced in recent years, although
indications for endoscopic treatment remain varied
and targeted toward specific populations. For mature
pseudocysts with a diameter exceeding 6 cm causing
gastrointestinal ~ wall  compression, endoscopic
drainage is generally considered appropriatell.
Studies have reported success rates exceeding 75%
for stent implantation via endoscopic retrograde
cholangiopancreatography and over 90% for
transgastric or duodenal drainage guided by EUS!'!. In
our study, the success rate of endoscopic management
was 90%. However, endoscopic therapy may be
associated with complication rates ranging from 5 to
19%, primarily hemorrhage and recurrence!'?. In our
study, few complications were observed following the
endoscopic intervention, mainly postoperative fever,

Most studies suggest that endoscopic internal drainage
must ensure that the distance between the cyst and
the intestinal or stomach wall is less than 1 cm!'"3),
In our study, 10% of patients developed recurrence
after endoscopic drainage. Our results were similar to
those recorded by Kruger et a/.l'l and Baron et al.l'”],
who recorded recurrence in 12% of cases following
endoscopic drainage. On the other hand, Bhasin
et al.l'% reported no recurrence while Cremer et al.l'’}
reported a very high recurrence rate (91%) in their
cases subjected to endoscopic drainage. This wide
variation in recurrence rate between different studies
may be attributed to different operator experiences and
whether endoscopic intervention was conventional or
EUS-guided endoscopic drainage. Laparoscopy offers
an innovative approach without additional wounds.
Complication incidence and therapeutic efficacy can
be comparable to endoscopic treatment!*'8). Compared
to conventional open surgery, laparoscopic drainage
reduces surgical mortality and cyst recurrence rates
whilecausinglesstraumaandenabling fasterrecovery!!.
Furthermore, laparoscopic drainage can remove more
necrotic tissue from the cyst wall than endoscopic
drainage. However, limitations of the laparoscopic
approach  include  abdominal  contamination,
incomplete anastomosis, and gastric perforation, which
may restrict its application!. In 2008, Melman and
colleagues, 13 conducted a retrospective comparative
study evaluating laparoscopic, endoscopic, and open
cystogastrostomies for PP treatment. The study,
including 16 laparoscopic, 22 open, and 45 endoscopic
patients, reported no difference in complication rates
(31.5 vs. 22.7 vs. 15.6%, respectively) but noted
a higher primary success rate with the surgical
approach compared to endoscopy (87.5 vs. 81.2 vs.
51.1%, respectively)!'. Our study results indicate
no difference in treatment success rates or recurrence
between endoscopic and laparoscopic treatments.
However, adverse events, except for wound infection,
were significantly higher in the surgical group
(P=0.005) compared to the endoscopic group, with

420



Hassan et al.

no significant difference observed in other adverse
effects. Additionally, operation time, intraoperative
blood loss, and hospital stay were significantly shorter
in endoscopic treatment compared to laparoscopic
treatment. These findings are comparable to other
published studies!'*2!1. The shorter operation time in
endoscopic treatment may be attributed to the absence
of sewing operations, resulting in a shorter hospital
stay. Improved hemostatic equipment utilization
and increased suturing experience may enhance the
operative time of laparoscopic drainage. EUS guidance
may contribute to less blood loss during endoscopic
drainage**l. In our study, recurrent cases were
observed in patients who underwent early intervention
shortly after the onset of pancreatitis symptoms. This
finding corresponds with other studies indicating that
draining PP within a short timeframe may lead to
recurrence or complications, possibly due to immature
pancreatic necrosis, pancreatic fistula, and cyst
wall instability!". Internal surgical drainage can be
performed via communication between the pseudocyst
and the stomach, jejunum, or duodenum, with the
technique determined by pseudocyst location, adjacent
structures, and surgeon preference. In the current
study, cystogastrostomy was the primary drainage
method, either open or laparoscopic. Compared to
Roux-en-Y cystojejunostomy, cystogastrostomy offers
a wider gastric drainage opening, facilitating better
necrotic tissue removal and placement of a gastric tube
in the cyst for improved drainage. Additionally, gastric
acid action on the capsule wall aids in hemostasis
and inhibits pancreatic secretion. However, Roux-
en-Y cystojejunostomy involves two anastomoses,
increasing the risk of associated complications!®.

Several limitations of this study should be noted.
First, there is no clear standard for selecting the surgical
approach for patients, and this decision is ultimately
made by the surgeon, leading to potential variability
in treatment approaches. Additionally, being a single-
center study, there may be inherent selection bias in
patient inclusion. The surgeon’s experience also plays
a significant role in determining the surgical approach,
which could introduce bias. As a retrospective study,
certain factors may be subjective, affecting the
interpretation of results. Further research is warranted
to explore whether additional clinical or imaging
predictive features can help identify specific subsets
of patients who may benefit more from one treatment
approach over the other. High-quality prospective
randomized controlled trials are needed in the future
to provide more definitive evidence regarding the
optimal treatment approach for PP.

CONCLUSION

Endoscopic treatment may be a favorable approach
for managing PPs, considering the improvements seen

in operative time, intraoperative blood loss, and hospital
stay with endoscopic treatment compared to laparoscopic
treatment. Based on the findings of this study, there is no
conclusive evidence suggesting that endoscopic treatment
is superior to laparoscopic treatment in terms of treatment
success rates, adverse events, and recurrence rates for
patients with PPs. It is recommended that treatment
decisions be made collaboratively by a multidisciplinary
team consisting of therapeutic endoscopists, interventional
radiologists, and pancreatic surgeons.
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