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Abstract
Aim: To evaluate the indication and outcome of different surgical management modalities in local
complications of acute pancreatitis.
Methodology: A hospital-based observational study was conducted in the department of surgery Shri
Shankaracharya Institute of medical sciences, Bhilai, India after approval from the institutional ethical
committee. A purposive sampling method was utilized to recruit the patients. Patients who underwent
laparoscopic or open surgical procedures transperitoneal or retroperitoneal for the management of local
complications of acute pancreatitis for the period of 1 year were included. Clinical, laboratory and imaging
findings including, contrast-enhanced CT scan findings of all the cases, were recorded as per the proforma.
In addition, the indication of each procedure, perioperative outcome and associated complications were
evaluated in all the studied cases. All minimally invasive procedures were performed under general
anesthesia by the surgical team experienced in pancreatic surgery.
Results: Total 496 patients were admitted to the surgery department with the diagnosis of acute
pancreatitis or with complications of acute pancreatitis. Among them, 80 patients had local complications
due to acute pancreatitis. All patients were managed using the step-up approach, starting with conservative
management and minimally invasive intervention when warranted. 24 patients required surgical
intervention due to failure of endoscopic or radiological intervention or positions of lesions being
inaccessible to these techniques. Among the 24 patients in the study, 4 patients had PPC, all of whom were
managed with external drainage due to persistent symptoms. 6 patients who had ANC were initially
subjected to conservative management. In addition, WON was noted in 4 patients and 10 patients had
pseudocyst. Due to clinical deterioration and high suspicion of infected necrosis in patients with WON,
FNAC was performed in all patients, revealing growth in culture.
Conclusion: Patients who have local complications of pancreatitis respond best to treatment at a tertiary
care centre that is staffed with pancreatic surgeons. Surgery is still the primary treatment option for
pancreatic necrosis and pancreatic fluid collection, despite the proliferation of endoscopic procedures
designed to treat these conditions.
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Introduction
Acute pancreatitis (AP) is defined as an acute inflammatory attack of the pancreas with a sudden
onset of symptoms, which, in the absence of post necrotic damage to the gland, results in
complete resolution of histology, physiology, and symptoms and, provided the initiating cause is
removed, there will be no further attacks [1]. Acute pancreatitis is characterized by a rapid onset
of symptoms and an acute inflammatory attack of the pancreas. It is caused by the premature
activation of digesting enzymes inside the acinar cells of the gland, which can result in varied
degrees of damage to the gland itself, the tissues surrounding, and other organs. It is common
knowledge that a number of conditions may lead to acute pancreatitis, but the mechanisms that
cause the disease and the manner in which those processes is not well understood [2].
With a reported yearly prevalence of 13 to 45 cases per 100000 individuals [3] acute pancreatitis
is one of the most prevalent gastrointestinal illnesses that requires immediate hospitalisation
globally. It is the third most prevalent gastrointestinal illness that results in the need for
immediate hospitalisation in the United States [4]. Acute pancreatitis is responsible for 270000
hospital admissions yearly and in-patient expenses that surpass 2.5 billion dollars [5].
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This statistic is only relevant for the United States. The most
prevalent causes of AP are gallstones (40-65%) and alcohol (2540%), while the remaining 10-30% are related to a range of
reasons including autoimmune and genetic risk factors [6].
Gallstones account for the majority of cases of AP. Although the
majority of individuals who suffer from acute pancreatitis make
a full recovery without experiencing any complications, between
10 and 20 percent of those affected will have a more difficult
clinical course with increased risks of morbidity and death [7].
Because of organ failure, patients with severe acute pancreatitis
(SAP) need to remain hospitalised for an extended period of
time, which commonly includes a stay in the intensive care unit
(ICU) [8].
The mortality rate associated with severe pancreatitis ranges
from 15% to 30%, but the mortality rate associated with mild
pancreatitis is just 0% to 1%. Organ failure is the most
significant factor that determines death in acute pancreatitis.
However, a subsequent necrotic infection can emerge in roughly
thirty percent of individuals who have necrotizing pancreatitis
[9]
. This usually takes place three to four weeks after the initial
beginning of necrotizing pancreatitis.
Complications can arise both locally and across the body when
someone has acute pancreatitis. The updated Atlanta
classification from 2012 is the source for the terminology that is
used to describe the local consequences of acute pancreatitis [10].
Early and late pancreatitis are the two stages of acute
pancreatitis. During the early period (less than four weeks), the
local complications are broken down into two categories: acute
peri-pancreatic collection (often abbreviated as PPC) and acute
necrotic collection (ANC). In the late phase of the infection,
which lasts for more than four weeks, walled-off necrosis
(WON) and pseudocyst are detected [10, 11]. Both the early and
the late phases are associated with the development of vascular
problems [12]. Intervention is recommended if the fluid collection
becomes contaminated during the first four weeks or if
symptoms persist for more than four weeks from the beginning
of the condition [13].
The timing of intervention and the treatment mechanism chosen
for these local consequences have a significant influence on the
morbidity and mortality associated with acute pancreatitis [14].
Less invasive alternatives such as percutaneous drainage or
endoscopic drainage procedures will be suitable for addressing
most occurrences of local problems. However, minimally
invasive (video-assisted or laparoscopic) or open surgical
drainage is needed when these modalities cannot drain the
collection effectively +. This is because minimally invasive
drainage is less intrusive than open surgical drainage. The
purpose of this study is to examine the indications for various
surgical management methods and the outcomes of those
treatments in the treatment of local complications of acute
pancreatitis.
Materials and Methods
A hospital-based observational study was conducted in the
department of surgery Shri Shankaracharya Institute of medical
sciences, Bhilai, India after approval from the institutional
ethical committee.
Inclusion criteria
Patients who underwent laparoscopic, or open surgical
procedures for the management of local complications of acute
pancreatitis from September 2019 to March 2021

Exclusion criteria
Exclusion criteria for the study were patients who had associated
vascular and bowel-related complications.
Procedure
Clinical, laboratory and imaging findings including, contrastenhanced CT scan findings of all the cases, were recorded as per
the proforma. In addition, the indication of each procedure,
perioperative outcome and associated complications were
evaluated in all the studied cases. All minimally invasive
procedures were performed under general anesthesia by the
surgical team experienced in pancreatic surgery. The local
complications of acute pancreatitis were based on the revised
Atlanta classification 2012 [10]. All complications were graded
according to the Clavien-Dindo classification [15].
Results
Total 496 patients were admitted to the surgery department with
the diagnosis of acute pancreatitis or with complications of acute
pancreatitis. Among them, 80 patients had local complications
due to acute pancreatitis. All patients were managed using the
step-up approach, starting with conservative management and
minimally invasive intervention when warranted. 24 patients
required surgical intervention due to failure of endoscopic or
radiological intervention or positions of lesions being
inaccessible to these techniques.
Table 1: The demographic and clinical characteristics of patients
Variables
N
%
24
100
Total number (n)
Male patients
13
54.17
Female
11
45.83
Median age (years)
47.5+12.42
Clinical characteristics
Etiology
Biliary
10
41.67
Ethanol
13
54.17
Others
1
4.16
Category of pancreatic fluid collection (PFC)/complications
PPC
4
16.67
ANC
6
25.00
WON
4
16.67
Pseudocyst
10
41.66
Location of the cavity
Head
9
37.50
Body or tail
15
62.50

Among the 24 patients in the study, 4 patients had PPC, all of
whom were managed with external drainage due to persistent
symptoms. 6 patients who had ANC were initially subjected to
conservative management. However, due to persistent fever and
clinical deterioration, contrast-enhanced CT was repeated,
revealing features of infected necrosis. Based on CECT findings,
4 patients were treated with VARD, and 1 patient was treated
with open necrosectomy and closed drainage between days 15 to
day 21 following the onset of the disease. Due to incomplete
drainage in 1 patient who underwent VARD, laparoscopic
transgastric necrosectomy was performed on day 21 as CECT
revealed a matured wall. In addition, WON was noted in 4
patients. Due to clinical deterioration and high suspicion of
infected necrosis in patients with WON, FNAC was performed
in all patients, revealing growth in culture.
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Table 2: Clavien-Dindo classification of the complication following
surgical intervention
Variables
Grade 0
Grade 1
Grade 2
Grade 3
Grade 4

N
3
6
9
1
5

%
12.5
25.0
37.5
4.2
20.8

All patients underwent laparoscopic or open cystogastrostomy.
Among the 10 patients with a pseudocyst, all patients had the
size of the cyst more than 6 cm and were symptomatic. 2
patients underwent laparoscopic internal drainage, while 8
others underwent open cystoenterostomy. There was no
mortality in this series; 4 patients developed hospital-acquired
pneumonia requiring external continuous positive airway
pressure ventilation, and 3 patients developed surgical site
infections. 1 patient who underwent open necrosectomy had to
be re-explored on postoperative day 2 for bleeding. Blood
transfusion was required in 9 patients. The mean hospital stay
was 14.5 days.
Discussion
Surgery and its timing are the focus of contention when treating
SAP. Decades ago, some experts used laparotomy in the early
phase of SAP to debride and drain the retroperitoneal infected
necrosis [16]. However, studies have shown that “early” surgery
is often accompanied by higher mortality [17], and several studies
also have shown that there is success with some SAP patients
with retroperitoneal infected necrosis, conservatively managed
without high-risk surgical intervention; therefore, many experts
advocated delayed surgery [17, 18]. In recent decades, higher
mortality rates during early surgery resulted from those SAP
cases that underwent traditional laparotomy (which may cause
severe trauma) to debride and drain the retroperitoneal infected
necrosis [19].
Faced with high morbidity and mortality rates of operative
necrosectomy, minimally invasive strategies are being
increasingly explored by gastrointestinal surgeons, radiologists,
and gastroenterologists [20]. As technical ability and endoscopic
tools have gradually become more precise, the mortality rates of
patients with severe pancreatitis have improved, and there are
fewer complications compared to those having open
debridement treatment [21]. Percutaneous catheter drainage
(PCD), endoscopic transgastric procedures, and a minimally
invasive approaches all have been proposed as alternatives to
open necrosectomy [22]. When minimal invasive management is
unsuccessful or necrosis has spread to locations not accessible
by endoscopy, open abdominal surgery is recommended [21].
In this study, ANC and pseudocyst were the commonest
peripancreatic fluid collection requiring surgical intervention.
WON and pseudocyst were managed using minimally invasive
techniques in more than 80% of the cases. While most cases of
ANC were managed using VARD, patients with PPC were
managed by laparoscopic and open external drainage techniques.
The etiology of the majority of the cases in this study was either
biliary or ethanol. In addition, one patient had developed
pancreatitis secondary to hypertriglyceridemia. In our study,
biliary pancreatitis was common among females, whereas
alcoholic pancreatitis was more common among males, as noted
with global trends [23].
The primary goal of treatment for acute necrotic collection is to
drain the content and remove all infected pancreatic tissues [24].
The available treatment options include open and laparoscopic

transperitoneal drainage, image-guided retroperitoneal drainage,
and endoscopic transgastric approaches [25]. The current
recommendation for the treatment of acute necrotic collection is
the “step-up” approach.
The term "step-up" was coined by the Dutch PANTER trial and
is used commonly across disciplines when referring to
minimally invasive procedures that have the potential to be reemployed with escalation towards more invasive procedures for
the drainage of infected pancreatic necrosis [26]. In 2010 the
results of the trial demonstrated several benefits from the step-up
approach over laparotomy [26]. In our series, the “step-up”
approach was the primary modality of treatment in ANC.
Management strategy of walled-off necrosis has evolved over
the years. Some WON resolve with time and can be
conservatively managed if there are no symptoms or secondary
complications like infection of the walled-off necrotic collection
[27]
.
Conclusion
Pancreatitis patients who develop local problems should be
treated at a tertiary care centre staffed by expert pancreatic
surgeons. Surgical intervention is still a crucial part of
pancreatic necrosis and pancreatic fluid collection management,
despite the availability of endoscopic procedures.
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