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Abstract 
Background: The natural history of necrotizing pancreatitis is variable. Infected pancreatic 
necrosis is an indication for intervention, and requires intensive monitoring and surgical care 
in a well-equipped setup. 
Aim: We described our institutional experience in the management of 25 patients with 
infected pancreatic necrosis using open approaches. 
Methods: 25 patients who presented to our institution between 2014 and 2018 were enrolled 
into this study retrospectively. Once assessed to have severe AP, they were shifted to the ICU 
and resuscitation was done. Necrosectomy with percutaneous drainage was the surgical 
technique adopted, with gastrostomy where feasible. Patient outcomes were measured in 
terms of mortality, complications and length of post-operative stay. 
Results: Patients underwent the procedure at a mean timing of 23.52 ± 3.14 days. The most 
common etiology was chronic alcohol consumption, followed by biliary stone. The average 
duration of surgery was 122.8 ± 23.37 minutes. 6 patients (24%) developed complications 
post operatively. Mortality in the post-operative period was 4 patients (16%) 
Conclusion: Increasingly a step-up approach is advocated in the surgical management. Our 
study indicates that in a tertiary care center, open debridement is often the optimal approach. 
It also provides a valuable contemporary comparison group to minimally-invasive 
approaches. 
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Introduction

Acute pancreatitis has a reported annual 
incidence of 13–45 cases per 100,000 
persons [1] It may be a mild, self-limiting 
episode in the majority of patients, but 
around 15-20% of patients develop 
complications, termed severe acute 
pancreatitis. Necrotizing pancreatitis is 
necrosis involving the pancreatic, and/or 
surrounding peri-pancreatic tissues. [2] 

The revised Atlanta classification [3] 
defines clinical entities associated with 
pancreatic necrosis. Initially poorly 
demarcated necrotic tissue is called an 
acute necrotic collection, which 
progressively demarcates and after 4 
weeks is called a walled off necrosis.  
The natural history of necrotizing 
pancreatitis is variable as it may remain 
solid or liquefy, remain sterile or become 
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infected over time. Risk of infection of the 
necrosis correlates with the size of the 
necrotic tissue, and increases with time. [2]  
Patients with necrosis usually present with 
features of systemic inflammation in 
association with multiorgan dysfunction 
syndrome (MODS), and gradually may 
develop signs of infection such as 
tachycardia, fever and hemodynamic 
instability. 
The current standard of care in treating AP 
has been outlined by the International 
Acute Pancreatitis (IAP) guidelines where 
debridement and drainage is advised for 
infected pancreatic necrosis (IPN). Surgery 
is also advised for symptomatic organized 
necrosis and sterile necrosis with clinical 
deterioration. [4] 
Infected pancreatic necrosis is an 
indication for intervention. Available 
methods for intervention include the open 
approach, the minimally invasive 
approaches with percutaneous catheter 
placement, laparoscopic and 
retroperitoneoscopic approach, and 
endoscopic approach. [5] 
Increasingly a step-up approach is 
advocated in the surgical management. 
However, in resource limited centers, open 
debridement is often the optimal approach. 
We describe our institutional experience in 
the management of 25 patients with 
infected pancreatic necrosis using open 
approaches. 

Materials and Methods 
We conducted a retrospective study 
involving 25 patients who had presented to 
our institution between 2014 and 2018, 
were enrolled into our study and all case 
details were accessed. Necessary 
institutional ethics committee approval 
was taken prior to commencing the study. 
9 patients were clinically stable with 
complaints of abdominal pain and fever; 
with the rest presenting to the ER and 
requiring initial stabilization. Once 
assessed to have severe AP, they were 

shifted to the ICU and resuscitation was 
done. Diagnosis of infected necrotizing 
pancreatitis was made using clinical and 
CECT abdomen & pelvis findings. 
Workup included routine blood 
investigations and ultrasound abdomen in 
addition to CECT abdomen and pelvis. 
Ryle’s tube was inserted for all patients 
and urinary catheterization done. 
Antibiotic Imipenem was started in all 
cases once diagnosis was confirmed. 
Technique of Surgery 
Under general anesthesia, midline vertical 
or rooftop subcostal laparotomy incisions 
were taken. Lesser sac was opened and 
pancreas visualized. Open necrosectomy 
with percutaneous drainage was the 
procedure done, where all necrotic 
collection and debris was drained and 
loosely attached necrotic tissue was 
debrided. Thorough saline wash given, and 
two drains placed within the lesser sac on 
opposite sides. Lesser sac closed to form a 
closed cavity for drainage. Where 
applicable, a cysto-gastrostomy was 
performed between the posterior wall of 
stomach and pancreatic collection. Distal 
pancreatectomy was done in selected case 
using standard procedure. Cases extubated 
immediately post operation where feasible.    
Postoperatively, patients were shifted to 
the SICU, and shifted out to the wards 
once stable. Ryle’s tube was maintained 
post operatively until feeds were allowed 
orally. Drain output was strictly 
monitored, as were clinical parameters. 
Lavage for closed drainage given 2-3 times 
post-operatively depending on output. 
Drains were removed after 2 weeks, once 
output was clear fluid and <25cc for 3 
consecutive days. Fortnightly review was 
advised at discharge, with regular surgical 
site care and alternate day dressing. Long 
term 6 monthly follow up was advised. 

Results 
The demography and clinical profile of the 
25 patients were compared. Majority of the 
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patients were < 40 years old, with mean 
age of 38 ± 13.78 years. Twenty-four 
patients were males. (Table 1) 
The most common etiology was chronic 
alcohol consumption, followed by biliary 
stone. Operative procedure followed was 
necrosectomy with percutaneous drainage 
for 13 patients and in 11 cases where 
feasible, gastrostomy was done. One 
patient required distal pancreatectomy due 
to extensive necrosis of pancreatic tail 
region. 
Majority of patients underwent the 
procedure beyond 3 weeks of onset, with a 
mean timing of 23.52 ± 3.14 days. 
The average duration of surgery was 122.8 
± 23.37 minutes. (Table 2) 

Patient outcomes were measured in terms 
of mortality, complications and length of 
post-operative stay. 4 patients died in the 
post-operative period. All deaths were as a 
result of septicemic shock, and in 3 cases 
this was secondary to abdominal abscess. 
6 patients (24%) developed complications 
post operatively. 3 developed intra-
abdominal abscess collections, while one 
patient had adynamic obstruction, 
managed conservatively. One patient 
required repeat necrosectomy. One patient 
developed a chronic percutaneous fistula, 
with active discharge. Treated surgically 
by pancreaticojejunostomy.  
Average post-op hospital stay was 12.58 ± 
5.51 days. (Table 3) 

Table 1: Age and sex wise distribution of the patients with pancreatitis (n=25) 
Variable   Frequency Percentage 
Age group     
  21 - 30 yrs 9 36 
  31 - 40 yrs 8 32 
  > 40 yrs 8 32 
  Mean ± SD 38 ±13.78 yrs 

 

Sex     
  Female 1 4 
  Male 24 96 

Table 2: Clinical Profile of the patients with pancreatitis (n=25) 
Variable   Frequency % 
Etiology       
  Alcohol 14 56 
  Alcohol, smoking 1 4 
  Biliary stone 5 20 
  Idiopathic 5 20 
Type of necrosis     
  Acute necrotic collection 13 52 
  Walled off necrosis 12 48 
Indication for surgery   
  Clinical deterioration 14 56 
  Infected necrosis 11 44 
Operative procedure   
  Necrosectomy with percutaneous drainage 13 52 
  Necrosectomy with gastrostomy 11 44 
  Necrosectomy with distal pancreatectomy 1 4 
Timing of necrosectomy   
  15th day 3 12 
  16 - 20 days 3 12 
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  21 - 25 days 10 40 
  > 25 days 9 36 
  Mean ± SD 23.52 ± 3.14 days 
Duration of surgery   

  Mean ± SD 
122.8±23.37 
minutes 

Table 3: Outcome among patients with pancreatitis (n=25) 
Variable   Frequency % 
Complications     
  Abdominal abscess 3 12 
  Intestinal obstruction 1 4 
  Percutaneous fistula 1 4 
  Repeat necrosectomy 1 4 
  No complications 19 76 
Mortality       
  Survived 21 84 
  Death 4 16 
Post op stay     
  Mean ± SD 12.58 ± 5.51 days 

 

Discussion 
Severe acute pancreatitis represents a 
small but significant subset of patients 
requiring emergent and intensive care.  
Necrotizing pancreatitis accounts for 5%–
10% of cases of acute pancreatitis [6] 
Pancreatic necrosis is a potentially lethal 
condition and mortality rates of up to 40% 
have been reported from this condition [7] 
 Bacterial translocation mainly from the 
gut is the most widely accepted 
mechanism in the pathogenesis of infected 
pancreatic necrosis.[8] 
 The current revised Atlanta Classification 
includes new definitions that more 
accurately describe the various types of 
collections encountered: APFC, 
pseudocyst, ANC, and WON. The 
important distinctions for classifying 
collections correctly are the time course 
(≤4 weeks or >4 weeks from onset of pain) 
and the presence or absence of necrosis at 
imaging [9] 
Contrast-enhanced computed tomography 
(CE-CT) is currently the diagnostic 
method of choice in detection of pancreatic 

necrosis, and the Balthazar index has a 
strong predictive value in correlating with 
patient morbidity and mortality [10] 
Surgical necrosectomy was the mainstay 
of NP treatment a decade ago. However, at 
present the management of NP has 
undergone a paradigm shift toward 
minimally invasive techniques. minimally 
invasive approaches include a step-up 
approach that incorporates percutaneous 
catheter or endoscopic transluminal 
drainage followed by video-assisted 
retroperitoneal or endoscopic debridement. 
[11] 
The PANTER trial established a step-up 
approach or open necrosectomy for 
necrotizing pancreatitis. [12] However 
open necrosectomy continues to retain a 
role in management, in the case of infected 
necrosis, as well as in patients showing a 
clinical deterioration despite optimal ICU 
care. [2] 
Among the series with open necrosectomy 
described in the recent past after advent of 
minimally invasive techniques, Babu et al. 
[13] studied 1535 patients admitted with 
acute pancreatitis. Twenty-eight (1.8%) of 
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all admissions underwent open surgical 
necrosectomy. The median APACHE II 
score on admission was 10.5 (5–26) total 
of 6 (22%) episode-related deaths. The 
median delay between admission to our 
unit and necrosectomy was 34 (5–149) 
days. Postoperative pancreatic fistula 
developed in 4 patients. 
Another case series was reported by 
Fernandez-del Castillo. [14] 64 patients 
with necrotizing pancreatitis were treated 
with necrosectomy followed by closed 
packing of the cavity. Patients underwent 
surgery a median of 31 days after 
diagnosis. The mortality rate was 6.2%. 
In a series by Rodriguez et al. [15] 6.8% 
(167 of 2449 admissions) required open 
necrosectomy with an overall operative 
mortality of 11.4%  
  
In Ashley et al. [16] there were 99 (9%) 
patients with necrotizing pancreatitis 
treated, with 7 deaths (14%). 31 patients 
(86%) underwent debridement and closure 
over drains. Nineteen (34%) of these 
patients developed major complications. 
Most common were persistent pancreatic 
or enteric fistulas (9% each) and endocrine 
or exocrine insufficiency (15%). Eight 
(23%) required re-exploration.  
Thus, the overall outcomes are comparable 
in terms of morbidity, complications and 
mortality although the numbers studied are 
fewer in our study. Open necrosectomy is 
a well-documented procedure at present, 
with well-studied complications and our 
study shows that it allows acceptable 
outcomes when performed by trained 
hands. It continues to play an important 
role in tertiary care centers with large 
patient load, late patient presentation and 
limitation in availability of advanced 
equipment, especially in semi-rural centers 
like ours.  
Our study also holds significance in that it 
provides a valuable contemporary 
comparison group to the many case series' 

studying minimally invasive approaches. 
[13] 
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