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The standard treatment of pancreatic necrosis has been surgical necrosectomy. There has been debate on whether early
surgical intervention can reduced by infected pancreatic necrosis (IPN). Early emergency laparotomy and multiple organ
failure remain associated with high mortality. However, reports have presented during the last 10 years of survival of severe
acute pancreatitis with medical management. Large and multicenter study showed that about two thirds of patients with
necrotizing pancreatitis can be treated conservatively with relatively low mortality. Patients with IPN benefit from postponding
intervention and minimal invasive treatment. We reviewed 4 literatures including 2 Korean institute reseached reports concerning
non-surgical, conservative treatments of necrotizing pancreatitis including IPN. Large and multicenter study showed that about
two thirds of patients with necrotizing pancreatitis can be treated conservatively with relatively low mortality.
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BACKGROUND & AIMS

Severe necrotizing pancreatitis, especially in IPN 

is associated with a high rate of complications and 

mortality. The standard treatment is open necro-

sectomy. The surgical view that has been in mode for 

many years is that the confirmation of IPN should 

lead to immediate surgical debridement including 

pancreatectomy. It is said that the failure to do surgery 

will lead to very high mortality. However, reports 

have presented during the last 10 years of survival 

of severe acute pancreatitis with medical management. 

Medical managements such as nutritional support 

intensive care, and combination of antibiotics with 

or without drainage of the infected fluid has been 

shown to be effective for patient with IPN. We 

performed a current systemic review and meta- 

analysis studies related to conservative management 

for necrotizing pancreatitis including IPN.
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PATIENTS AND METHODS

We reviewed 4 literatures searched reports con-

cerning non-surgical, conservative treatments of ne-

crotizing pancreatitis from Venigalla pratap mouli, et 

al.,1 Hjalmar C, et al.,2 Jun kyu Lee, et al.,3 and Ju 

Hyung Song, et al.,4 Venigalla Pratap Mouli, et al., 

performed a literature search for primary conservative 

treatment 324 patients without necrosectomy, for 

consecutive patients with IPN.1 Hjalmar C, et al. 

collected data from 639 concecutive patients with 

necrotic pancreatitis.2 Jun Kyu Lee, et al., studied to 

evaluate the efficacy of nonsurgical treatment for 31 

patients diagnosed as having IPN complication. Ju 

Hyung Song, et al., conducted the study to evaluate 

the outcomes of early intensive non-surgical treat-

ments in 71 patients with acute severe necrotizing 

pancreatitis.4

RESULTS

There was significant heterogeneity in results 

among the studies. Conservative management was 

successful for 64% of patients, mortality was 12%, 26% 

of patients required necrosectomy or additional 

surgery for complication.1

Treatment was conservative in 62%, with 7% 

mortality. An intervention was performed 38%, with 

27% mortality. Overall mortality was 15%. Organ 

failure occurred in 38%, with 35% mortality.2 The 

success rate of medical treatment group in IPN was 

79%. The mortality rate of medical treatment group 

and surgical treatment group was 5% and 50%.4

CONCLUSIONS

Intensive non-surgical treatment is very effective 

and safe should be considered as an initial treatment 

modality for patient with IPN.3,4

Conservative management without necrosectomy is 

successful approach for 62% to 64% of patients with 

IPN. This approach has low mortality and prevents 

surgical necrosectomy. In patients with infected 

necrosis, delayed intervention and catheter drainage 

as first treatment improves outcome.1,2

The clinical course of acute pancreatis is mostly 

mild one usually recovered within 3 to 5 days.5 Acute 

pancreatitis is complicated by necrosis in approxi-

mately 20% patients.6,7 There are two major forms of 

acute pancreatitis: interstitial and necrotizing. Acute 

necrotizing pancreatitis usually runs a severe course 

and is the cause of most of the morbidity and 

mortality.7 The extent and infection of pancreatic 

necrosis correlate with the development of organ 

failure and mortality in acute pancreatitis.8,9 

Interventions in the first phase are relatively 

contraindicated, although some patients require an 

emergency laparotomy for complications such as 

abdominal compartment syndrome or bowel ische-

mia.10 It has been suggested that approximately that 

half of the deaths from necrotizing pancreatitis are 

caused by multiple organ failure in the early phase.11,12 

In the later phase of the disease (ie, after 1-2 weeks), 

systemic inflammation often regresses and infected 

necrosis occurs in about 30% of patients with 

necrotizing pancreatitis.13,14 IPN is the cause of most 

of the late mortality during the course of acute 

pancreatitis. Although conservative tratment is re-

commended for sterile necrosis, surgical necro-

sectomy has generally been considered the standard 



The Effectiveness of Current Conservative Treatment in Necrotizing Pancreatitis

13 

of care for IPN according to various practice 

guidelines.15-17 Immediate surgery is currently re-

commended for the treatment of IPN. However, there 

has been debate on whether early surgical intervention 

can reduce complications or mortality caused by IPN. 

Treatment of necrotizing pancreatitis has changed 

considerably over the years. First, the indication for 

intervention has shifted. Whereas historically most 

patients with sterile necrosis underwent necrosectomy, 

it is now accepted that sterile necrosis should largely 

be managed conservatively and that the main 

indication for interventions infected necrosis.10,15,18,19 

Second the timing of intervention has changed. 

Necrosectomy was once performed at a very early 

stage,20 but now it is believed that intervention should 

be delayed to approximately 3 to 4 weeks after onset 

of disease.15,21,22 Nonsurgical methods are included 

percutaneous drainage (PCD) or endoscopic drainage 

(ED), for the treatment of IPN whenever needed.

STUDY DESIGN AND INCLUSION 
CRITERIA

Conservative treatment was defined as supportive 

treatment, including care in an intensive care unit and 

antimicrobial therapy with or without percutaneous 

drainage (PCD) and endoscopic drainage (ED) but 

without any form of necrosectomy. The inclusion 

criteria was signs of pancreatic necrosis and/or 

peripancreatic necrosis on contrast-enhanced com-

puted tomography (CECT). IPN was confirmed iden-

tification of an offending organism by fine needle 

aspiration (FNA) from the necrotic area or presence 

of free gas in the pancreas on CECT. The severity 

of acute pancreatitis was assessed using CT severity 

index23 and Ranson Criteria.24 The organ failure was 

defined as follows: (1) pulmonary; Pao2 less than 60 

mmHg at room air; (2) renal, serum creatinine level 

more than 3.0 mg/dL; (3) cardiovascular, systolic 

blood pressure less than 80 mmHg over 15 minutes; 

(4) liver, total bilirubin level more than 6.0 mg/dL; 

(5) coagulation, platelet count less than 50.000/μL; 

and (6) neurologic Glasgow Coma Scale less than 10. 

Multiple organ failure defined a as the presence of 

2 or more organ failure. The diagnostic criteria for 

a systemic inflammatory response syndrome (SIRS) 

cited in the results were as follows: when 2 or more 

of the following conditions are met: temperature of 

less than 36C or more than 38C, heart rate of more 

than 90 beats per minute, respiratory rate of more 

than 20 breaths per minute, and white blood cell count 

of less than 400/μL or more than 12,000/μL.17,25,26

DISCUSSION

The standard treatment of pancreatic necrosis has 

been surgical necrosectomy. IPN is a potentially life 

threatening complication of acute pancreatitis. 

Patients with pancreatic parenchymal necrosis had 

significantly higher mortality than patients with 

peripancreatic necrosis alone (20% vs 9%).2 Many 

studies confirmed conservative treatment without 

necrosectomy became the standard recommendation 

for treating patients with sterile necrotic pancreatitis 

over the next 2 decades.5 IPN has, howerver, been 

considered an absolute indication for necrosectomy 

for many reasons: (1) surgical principles dictate 

removal of the solid infected material, (2) antibiotics 

do not penetrate well into pancreatic necrotic tissue, 

and (3) such patients are quite sick, requiring early 

intervention to control sepsis. Treatment can be 

conservative in about two-thirds of patients with 
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necrotizing pancreatitis.2 In case of IPN, one-third 

of patients can be successfully treated with 

percutaneous (or endoscopic transluminal) catheter 

drainage and do not need any form of necrosectomy. 

If catheter drainage is unsuccessful, minimally 

invasive retroperitoneal and endoscopic transluminal 

necrosectomy are safe and feasible techniques.2 

Johnson and Blum, et al., confirmed that 

approximately half of the patients with necrotizing 

pancreatitis who die have sterile necrosis. Mortality 

in these patients is almost exclusively caused by 

mutiple organ failure in first week.11,12 Organ failure 

in the first week was significantly higher than in 

patients with organ failure occuring after the first 

week (41% vs 28%).2 This supports the theory that 

organ failure early in the course of acute pancreatitis, 

which is associated with systemic release of cytokines 

and systemic response syndrome, is a different clinical 

entity than organ failure as a result of sepsis from 

infected necrosis at a later stage. More than one-third 

of patients with necrotizing pancreatitis underwent 

an intervention, which was associated with 27% 

mortality.2 The results of the meta-analysis show that 

indeed a strategy of primary conservative treatment 

is not only feasible but also successful in treating 

patients with IPN.1 Lee, et al., showed excellent results 

with a very low mortality of 3.2%, which could be 

due to relatively stable patients in their series.27 

Another korean study showed a high success rate of 

78.9% with conservative treatment.28 Overall, nearly 

two-thirds of the patients with IPN improved with 

conservative management alone, about one-fourth 

required additional surgical procedures for necrosec-

tomy or for complications related to the percutaneous 

drainage, and the mortality was approximately 12%.1 

An important argument is that percutaneous drainage 

is an intervention and thus may not be considered as 

part of conservative treatment. However, Venigal, et 

al., included percutaneous drainage in conservative 

treatment because (1) most studies included percuta-

neous drainage in their conservative treatment pro-

tocol and (2) the primary goal of this analysis was 

to assess the effectiveness of nonsurgical versus 

surgical management of IPN.1 Van, et al., advise that 

all patients with suspected or confirmed infected 

necrosis are treated with percutaneous or endoscopic 

catheter drainage first.29 The administation of proper 

antibiotics and early adequate drainage with through 

saline irrigation can delay the need for surgery and 

even eliminate the need for surgery in some patients.3 

In a randomized controlled trial, complications 

developed in 69% of patients who underwent open 

surgical necrosectomy.29 It is quite possible that many 

patients with presumed sterile necrosis might have had 

IPN, because infection was ruled out in most cases 

by fine needle aspiration. Current evidence suggests 

the conservative treatment might be successful for 

IPN as well. Multiple factors possibly contribute to 

the success of conservative management of patients 

with IPN. These include organ support, the use of 

effective new generation antibiotics, aggressive nu-

tritional support, and timely percutaneous drainage.

In conclusion, large and mulicenter study showed 

that about two thirds of patients with necrotizing 

pancreatitis can be treated conservatively with rela-

tively low mortality. Early emergency laparotomy and 

multiple organ failure, howerver remain associated 

with high mortality. Patients with infected necrosis 

benefit from postponding intervention and minimally 

invasive techniques. One-third of these patients can 

be treated with percutaneous or endoscopic translu-

minal catheter drainage only and do not require 
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necrosectomy. 
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Peer Reviewers' Commentary

Large and multicenter study showed that about two thirds of patients with necrotizing pancreatitis can be treated 
conservatively with relatively low mortality. Early emergency laparotomy and multiple-organ failure, however 
remain associated with high mortality. Patients with infected necrosis benefit from postponding intervention and 
minimally invasive techniques. One-third of these patients can be treated with percutaneous. In this review, 
effectiveness of current conservative treatment in necrotizing pancreatitis to make it easier to understand the 
summary. 

(Comment: Editorial Committee)




