
REVIEW ARTICLE

Asian consensus statements on endoscopic management of
walled-offnecrosisPart1: Epidemiology,diagnosis, and treatment
Hiroyuki Isayama,* Yousuke Nakai,* Rungsun Rerknimitr,† Christopher Khor,‡ James Lau,§ Hsiu-Po Wang,¶

Dong Wan Seo,** Thawee Ratanachu-ek,†† Sundeep Lakhtakia,‡‡ Tiing Leong Ang,§§ Shomei Ryozawa,¶¶

Tsuyoshi Hayashi,*** Hiroshi Kawakami,††† Natusyo Yamamoto,* Takuji Iwashita,‡‡‡ Fumihide Itokawa,§§§

Masaki Kuwatani,¶¶¶ Masayuki Kitano,**** Keiji Hanada,†††† Hirofumi Kogure,* Tsuyoshi Hamada,*
Ryan Ponnudurai,‡‡‡‡ Jong Ho Moon,§§§§ Takao Itoi,§§§ Ichiro Yasuda,¶¶¶¶ Atsushi Irisawa,***** and
Iruru Maetani,†††††

*Department of Gastroenterology, Graduate School of Medicine, The University of Tokyo, †††††Division of Gastroenterology and Hepatology,
Department of Internal Medicine, Toho University Ohashi Medical Center and, §§§Department of Gastroenterology and Hepatology, Tokyo Medical
University, Tokyo, ***Department of Gastroenterology, Hokkaido Cancer Center, †††Department of Gastroenterology and Hepatology and, ¶¶¶Division
of Endoscopy, Hokkaido University Hospital, Sapporo, Department of Gastroenterology, ¶¶Saitama Medical University International Medical Center,
Saitama, ††††Onomichi General Hospital, Onomichi, ¶¶¶¶Teikyo University Mizonokuchi Hospital, Kanagawa, *****Aizu Medical Center, Fukushima
Medical University, Aizuwakamatsu, ‡‡‡First Department of Internal Medicine, Gifu University Hospital, Gifu, ****Department of Gastroenterology and
Hepatology, Kinki University Faculty of Medicine, Osaka-sayama, Japan; †Division of Gastroenterology, Department of Medicine, Chulalongkorn
University and, ††Department of Surgery, Rajavithi Hospital, Bangkok, Thailand; Department of Gastroenterology and Hepatology, ‡Singapore General
Hospital and, §§Changi General Hospital, Singapore, Singapore; Department of Internal Medicine, §§§§Soon Chun Hyang University School of Medicine,
Digestive Disease Center and Research Institute, Bucheon and **Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea;
§Department of Surgery, Endoscopic Center, Prince of Wales Hospital, The Chinese University of Hong Kong, Hong Kong, China; ¶Endoscopic Division,
National Taiwan University Hospital, National Taiwan University, Taipei, Taiwan; ‡‡Asian Institute of Gastroenterology, Hyderabad, India; and ‡‡‡‡Prince
Court Medical Center, Kuala Lumpur, Malaysia

Key words
acute necrotizing pancreatitis, endoscopic
necrosectomy, endoscopy, endosonography,
walled-off necrosis.

Accepted for publication 22 March 2016.

Correspondence
Dr. Hiroyuki Isayama, Department of
Gastroenterology, Graduate School of
Medicine, The University of Tokyo, 7-3-1 Hongo
Bunkyo-ku, Tokyo 113-8655, Japan.
Email: isayama-tky@umin.ac.jp

Abstract
Walled-off necrosis (WON) is a relatively new term for encapsulated necrotic tissue after
severe acute pancreatitis. Various terminologies such as pseudocyst, necroma, pancreatic
abscess, and infected necrosis were previously used in the literature, resulting in confusion.
The current and past terminologies must be reconciled to meaningfully interpret past data.
Recently, endoscopic necrosectomy was introduced as a treatment option and is now pre-
ferred over surgical necrosectomy when the expertise is available. However, high-quality
evidence is still lacking, and there is no standard management strategy for WON. The con-
sensus meeting aimed to clarify the diagnostic criteria for WON and the role of endoscopic
interventions in its management. In the Consensus Conference, 27 experts from eight Asian
countries took an active role and examined key clinical aspects of WON diagnosis and
endoscopic management. Statements were crafted based on literature review and expert
opinion, employing the modified Delphi method. All statements were substantiated by
the level of evidence and the strength of the recommendation. We created 27 consensus
statements for WON diagnosis and management, including details of endoscopic proce-
dures. When there was not enough solid evidence to support the statements, this was
clearly acknowledged to facilitate future research. Proposed management strategies were
formulated and are illustrated using flow charts. These recommendations, which are based
on the best current scientific evidence and expert opinion, will be useful for guiding endo-
scopic management of WON. Part 1 of this statement focused on the epidemiology,
diagnosis, and timing of intervention.
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Introduction
Severe acute pancreatitis is a challenging disease for gastroenterol-
ogists. Severe acute pancreatitis with necrosis in the pancreatic
parenchyma or surrounding fat tissue may lead to the formation
of encapsulated fluid collections. Sometimes, this condition can
be confused with pseudocyst or retention of pancreatic secretions
due to disruption of the pancreatic duct. In the revised Atlanta clas-
sification of acute pancreatitis,1 encapsulated necrotic tissues were
defined as “walled-off necrosis (WON).” However, endoscopic
management of WON has not yet been well established, and differ-
ent conditions were described in previous publications. In addition,
few studies have focused specifically on the management of WON.
Treatment strategies for infected WON can be challenging.

While WON may be improved by drainage alone, most cases
require necrosectomy because of the underlying infected solid
necrotic tissue. Open surgical necrosectomy was the standard
treatment for infected WON, but the procedure was associated
with high morbidity and mortality. Endoscopic necrosectomy,
which was first reported by Seifert et al. in 2000,2 initially
involves endoscopic transmural drainage (currently achieved
mainly through endoscopic ultrasound [EUS] guidance, followed
by direct insertion of the endoscope into the cavity for removal
of necrotic tissue by irrigation, suction, and the use of endoscopic
accessories). Since the first report by Seifert,2 several larger series
have been published with good outcomes. However, the exact role
of endoscopic necrosectomy among other options in the manage-
ment of WON remains to be clearly established.
Given the lack of high-level evidence regarding the endoscopic

management of WON, a consensus group was convened to formu-
late recommendations for the management of WON. Specifically,
these recommendations were formulated by combining a formal lit-
erature review of the diagnostic criteria and role of endoscopic man-
agement of WON with expert opinions from Asian endoscopists.

Methods
A modified Delphi process was employed to establish this consen-
sus statement. The statement was established based on a literature
review and a consensus among the panelists. A principal planning
group created lists of statements that were distributed to all the
members. Statements were made for clinical questions, and each
clinical question was allocated to one or two of the members.
A comprehensive literature search was performed in the

MEDLINE and EMBASE databases as well as the Cochrane Trials
Register in human subjects. The key words used for searching were
“Walled-off necrosis,” “Walled-off pancreatic necrosis,” “Severe
acute pancreatitis,” “Necrotizing pancreatitis,” “Organized pancre-
atic necrosis,” “Pseudocyst,” “Endoscopic necrosectomy,” and
“Necrosectomy.” The doctors allocated to each statement then
carefully reviewed and selected the appropriate literature.
Faculty of the Tokyo Conference of Asian Pancreato-biliary Inter-

ventional Endoscopy (T-CAP; http://www.t-cap.jp/) formed the
working group for this consensus statement. The members of this
working group were from eight Asian countries: 17 from Japan; 2
each from Thailand, Singapore, and Korea; and 1 each from Taiwan,
Hong Kong, Malaysia, and India. All T-CAP faculty members were
pancreaticobiliary endoscopists, and all were gastroenterologists
apart from two surgeons (TR and JL). The 17 Japanese members

were able to utilize the interventional radiology approach for treat-
ment of WON when needed. Planning group members (HI, YN,
NY, CK, and RR) created lists of statements and allocated them to
the members. A face-to-face meeting was held in February 2014 in
Tokyo. Each member made a presentation focusing on background,
a summary of the scientific literature, the level of evidence, their pro-
posed statement, and unanswered questions. Attendees discussed
each statement, and amendments were made if needed. Thereafter,
the statements were voted on by all attendees. Voting recommenda-
tions are shown in Table 1. The discussion was continued until an
agreement of greater 80% for the A and B level of recommendations
(accept completely and accept with some reservations) was reached.
After the face-to-face meeting, each statement was corrected and
presented again at the T-CAP annual meeting on June 27, 2014 in
Tokyo and at Asian Pacific Digestive Week on October 24, 2014
in Bali for open discussion. Finally, the corrected statements were
discussed among the faculty members via the Internet.

Consensus statements
1. Epidemiology

CQ1-1What is the incidence ofWONafter acute pancreatitis?

Answer: The proportion of patients with necrotizing pancre-
atitis in a large series was 20–40%, and the proportion of WON
cases treated with necrosectomy was 2–4%. We concluded that
the incidence of WON should be between these figures.

Quality of evidence: III
Classification of recommendation: C
Level of agreement: a-100%, b-0%, c-0%, d-0%, e-0%

None of the studies analyzed cases with all types of WON
(sterile or infected); rather, the studies analyzed cases of acute nec-
rotizing pancreatitis (overestimation) or patients undergoing
necrosectomy (underestimation). Because of the relatively recent
introduction of the term “WON” in 2005, some studies referred
to “infected necrotizing pancreatitis” or “infected pancreatic
necrosis” and thus might include cases that were not WON. Previ-
ously, WON has also been described as “organized pancreatic
necrosis,” “necroma,” “pancreatic sequestration,” “pseudocyst
associated with necrosis,” and “subacute pancreatic necrosis.”
Patients with necrotizing pancreatitis develop necrosis of the

pancreatic parenchyma, the peripancreatic tissue, or both, and
some of these patients subsequently develop WON. To date, the
incidence of WON has remained unknown because we only have
data regarding the incidence of necrotizing pancreatitis and treated
WON. Table 2 presents a literature review, and the incidence of
necrotizing pancreatitis in large series studies was reported to be
22.9% (359 of 1568 cases),3 29.7% (203 of 683),4 and 39.5%
(121 of 306).5 The largest study, which included 9421 patients
from China, reported that necrosectomy was performed in 412 pa-
tients (4.4%).6 Based on our review of the literature, the incidence
of necrotizing pancreatitis in a large series was 20–40%; however,
this figure overestimates the incidence of WON because patients
with necrotizing pancreatitis do not necessarily develop WON.
The incidence of WON in patients treated with necrosectomy
was 2–4%, which is likely an underestimation of the overall inci-
dence of WON. Therefore, we concluded that the overall incidence
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of WON should be between these figures. All the attending physi-
cians agreed that the literature was too limited to estimate the true
incidence of WON and concluded that prospective data collection
from a large number of outpatients/inpatients is required to clarify
the true incidence of WON and the cause of WON.

Unanswered question: Due to the absence of an article
evaluating the incidence of all types of WON, the incidence
of WON is currently unknown.

CQ1-2 Are there any etiological factors that predispose a
patient to develop WON?

Answer: While the most common causes of acute pancrea-
titis resulting in necrotizing pancreatitis or WON are biliary
factors and alcohol consumption, no etiological factors have
been identified that predispose a patient to develop necrotizing
pancreatitis or WON.

Quality of evidence: III
Classification of recommendation: C
Level of agreement: a-90%, b-10%, c-0%, d-0%, e-0%

A considerably wide range of etiologies have been reported for
acute pancreatitis, which can potentially cause WON. However,
the distribution of the etiologies for WON has not been clarified.
The largest study, which included 639 patients from the Netherlands,
reported that the predominant cause of necrotizing pancreatitis was
biliary factors (48%), followed by alcohol consumption (24%),
and unknown factors (19%).7 Based on our review of the literature,
the leading causes of acute pancreatitis resulting in WON were
biliary factors (median 40%, range 14–81%), alcohol consumption
(median 27%, range 2–70%), and idiopathic factors (median 14%,
range 4–45%).6–38“In addition to these etiologies, underlying
obesity can affect the clinical course of acute pancreatitis. Obesity,
especially visceral fat,39,40 is a known risk factor for severe acute
pancreatitis and was reported to cause more local complications
including necrosis. Therefore, it is likely that obesity can be a risk
factor for WON, although there were no high level clinical
evidences.”
We reviewed the literature to estimate the proportions of etiologies

leading to the development of WON; however, we acknowledge
several biases. First, because most studies did not analyze all consec-
utive cases of WON, and only patients with WON who were under-
going necrosectomy were evaluated, the true underlying etiologies
of all WON cases were unclear. Second, the lack of uniformity in ter-
minology, as described in CQ 1-1, prevented an optimal estimation.
Collection of prospective registry data from multiple centers based
on the uniform definition of WON is necessary.

Unanswered question: The incidence of acute pancreatitis
leading to WON with a rare etiology (e.g. pancreas divisum or
drug-induced pancreatitis) is unknown. The natural courses and
outcomes of WON have not been fully evaluated according to
each etiology.

2. Diagnosis of WON

CQ.2. How can we make a diagnosis of WON?

Table 1 Quality of evidence, classification of recommendations, and voting schema of the modified Canadian Task Force on the Periodic Health
Examination

Category and grade Description

Quality of evidence

I Evidence obtained from at least 1 RCT.
II-1 Evidence obtained from well-designed control trials without randomization.
II-2 Evidence obtained from a well-designed cohort or case–control study.
II-3 Evidence obtained from comparisons between times and places with or without intervention.
III Opinion of respected authorities based on clinical experience and expert committees
Classification of the recommendation

A There is good evidence to support the statement.
B There is fair evidence to support the statement.
C There is poor evidence to support the statement, but the recommendation was made on other grounds.
D There is fair evidence to refute the statement.
E There is good evidence to refute the statement.
Voting on the recommendation

A Accept completely
B Accept with some reservations
C Accept with major reservations
D Reject with reservations
E Reject completely

Table 2 Incidence of walled-off necrosis (WON)

Author Year Country No. of patients WON; number (%)

Hartwig5 2002 Germany 306 121 (39.5)
Beger3 2003 Germany 1568 359 (22.9)
Lee70 2006 Singapore 373 14 (3.8)
Mofidi71 2007 UK 1248 233 (18.9)
Babu20 2010 UK 1535 28 (1.8)
Garg4 2010 India 683 203 (29.7)
De Rai 72 2010 Italy 1173 29 (2.5)
Beenen24 2011 New Zealand 577 25 (4.3)
Guo 6 2013 China 9421 412 (4.4)
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Answer: WON is defined as a mature, encapsulated
collection of necrotic pancreatic and/or peripancreatic tissue
that develops ≥ 4weeks after the onset of acute pancreatitis.
Contrast-enhanced computed tomography (CE-CT) is
commonly used as a standard technique to diagnose WON.
Magnetic resonance imaging (MRI), transabdominal ultrasound
(US), or EUS may be used as a complementary modality to
better define the presence of a solid component.

Quality of evidence: II-3
Classification of recommendation: C
Level of agreement: a-95%, b-5%, c-0%, d-0%, e-0%

Walled-off necrosis is a relatively new clinical entity. The dif-
ferential diagnosis of WON from pseudocyst is important because
the treatment procedure for each disease is different, and these two
entities are sometimes misdiagnosed.
To make the correct diagnosis, both imaging findings and clin-

ical course are important. There are two types of acute pancreatitis
defined in the Revised Atlanta Classification (2012): interstitial
edematous pancreatitis and necrotizing pancreatitis. Four weeks
after the onset of acute pancreatitis, acute peripancreatic fluid that
collects and becomes encapsulated with a well-defined inflamma-
tory wall is referred to as a “pseudocyst.” Pseudocysts contain
mostly liquid components. On the other hand, necrotizing pancre-
atitis with acute necrotic collection develops into WON at
4weeks after onset. WON is also a well-defined, encapsulated in-
flammatory collection similar to a pseudocyst, but solid compo-
nents are present. The detection of solid components is
important for distinguishing WON from pseudocyst using imag-
ing modalities.
Contrast-enhanced computed tomography depicts “WON” as

heterogeneous with liquid and non-liquid density with varying
degrees of loculations (some may appear homogeneous).1,41 How-
ever, CE-CT may not readily distinguish solid content from liquid
content in some cases (Fig. 1). MRI,1,42,43 transabdominal US1,42,
or EUS1,42 may be required for this distinction. MRI and US are
also recommended especially for pregnant patients and for patients
with renal insufficiency or allergy to iodine.42,44 US-guided or
EUS-guided fine needle aspiration (FNA) might be available for
a diagnosis of infected WON.1,42,45 We reviewed the reported
literature in Table 3.

Unanswered question: What are the diagnostic yields of
MRI and EUS for the detection of WON with solid components
in fluid collections?

3. Diagnosis of infection

CQ3-1. What are the symptoms and imaging findings of
infected WON?

Answer: Persistent sepsis or progressive clinical deteriora-
tion is indicative of infected WON. The presence of gas bubbles
within the WON on computed tomography (CT) is suggestive
of infection.

Quality of evidence: III
Classification of recommendation: C
Level of agreement: a-94%, b-6%, c-0%, d-0%, e-0%

A definitive diagnosis of infected WON is mandatory
because the treatment strategy obviously differs from that
utilized for sterile WON. However, optimal diagnostic
methods that make use of imaging modalities and clinical
findings have not yet been established. Therefore, signs of
infection should be monitored carefully based on assessments
of clinical manifestations as well as performance of blood
tests, blood cultures, and CT scans, especially in the late phase
of acute pancreatitis.
There have been no studies examining the diagnostic accuracy

of imaging findings of infected WON. High-quality guidelines,
which were evaluated by Loveday et al.,46 described that “the
presence of gas bubbles within pancreatic/peripancreatic necrosis”
on CT was as an important indication of infection.47–49 Gas within
the fluid collection sometimes suggests an underlying fistula to the
gastrointestinal lumen, and the risk of infection can be higher in
patients with fistula to the colon than to the duodenum. Therefore,
when gas is seen within the fluid collection on the cross-sectional
images, the presence of fistula and subsequent infection should be
carefully evaluated. In addition to gas within the fluid collection,
shrinkage of the cavity, bleeding within the cavity, and abdominal
pain can be the signs of fistula formation to the gastrointestinal
lumen. There were no significant differences in common clinical
signs (e.g. elevated white blood cell counts or fever) between ster-
ile and infected pancreatic/peripancreatic necrosis.50 The
relationship between the occurrence of infected pancreatic/
peripancreatic necrosis and the severity of pancreatitis (extent of
necrosis, occurrence of organ failure, and pulmonary, renal, and
cardiocirculatory insufficiency) was well investigated; however,
groups at high risk for developing infected WON were not clearly
identified.51,52 Although definitive criteria do not exist, high-
quality guidelines developed in the past decade stated that
deterioration of the clinical course (e.g. systemic toxicity, organ

Figure 1 Detection of solid components in a cav-
ity of walled-off necrosis (WON). (1a) Contrast-en-
hanced computed tomography did not reveal solid
components in WON cavities. (1b) Magnetic reso-
nance imaging showed solid components in WON
cavities.
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failure, or sepsis) indicates the occurrence of infected
pancreatic/peripancreatic necrosis, especially in the late phase of
acute pancreatitis (3 or more weeks after the onset of acute
pancreatitis). 47–49

Unanswered question: What is the diagnostic accuracy of
imaging findings of infected WON?

CQ3-2. Is image-guided FNA necessary for the diagnosis of
infection?

Answer: Image-guided FNA is accurate tool for
distinguishing sterile from infected WON. However, it is not
always needed to establish a diagnosis of infection.

Quality of evidence: III
Classification of recommendation: C
Level of agreement: a-94%, b-6%, c-0%, d-0%, e-0%

A definitive diagnosis of infected WON can be made by positive
culture of fluid in the WON cavity, which can be readily obtained
by image-guided FNA (CT, US, or EUS). However, the indication
for FNA and its impact on the management of WON have not been
well established.
Several clinical studies have shown the safety and diagnostic

validity of Gram’s stain and culture of specimens obtained by
percutaneous FNA from the necrotic area.8,50,52–56 High-quality
guidelines in the past decade recommended that patients with
suspected infected necrosis should undergo FNA to prove infec-
tion prior to (surgical) necrosectomy.47–49 The false-negative rate
was reported to be 0–17% (median, 4%), even in studies in which
repeat FNA was performed.50,52–55 Recent randomized controlled
trials (RCTs) determined that patients without positive Gram’s
stain or culture were eligible for minimally invasive step-up inter-
vention (i.e. percutaneous catheter drainage or endoscopic translu-
minal drainage) depending either on the deterioration of the
clinical course (e.g. systemic toxicity, organ failure, or sepsis) or
on the presence of gas bubbles within pancreatic/peripancreatic
necrosis on CT.27,57

The attendees disagreed that image-guided FNA (e.g. US-guided,
EUS-guided, and CT-guided FNA) is indispensable for the
diagnosis of infection. This procedure appears to be omitted in
many hospitals because sonographers, radiologists, and
endosonographers may not be routinely available. In addition,
conservative treatments such as antimicrobial agents or mini-
mally invasive interventions have been accepted as initial treat-
ments, even in cases of suspected infected WON. Thus, the
need for image-guided FNA seems to be limited in patients for
whom highly invasive intervention is scheduled only if the pres-
ence of a bacterial infection is proven.

Unanswered question: Is FNA truly an indispensable mo-
dality for infected WON? When should we perform FNA for
the diagnosis of WON?

4. Indication for treatment

CQ4-1. Is there a role for medical treatment of WON?

Answer: Yes. Medical treatment is the first step in the man-
agement of patients with WON.

Quality of evidence: II-2
Classification of recommendation: B
Level of agreement: a-100%, b-0%, c-0%, d-0%, e-0%

Medical treatment is the first step in the management of patients
with WON. Patients will require supportive therapy, which
includes systemic antibiotics, nutritional support, and other organ
support such as mechanical ventilation and inotropic support as
required.

Nutrition: A meta-analysis of RCTs has shown that in
severe acute pancreatitis, including acute pancreatitis associ-
ated with WON, enteral nutrition decreased systemic infec-
tions, multi-organ failure, the need for surgical intervention,
and mortality compared with parenteral nutrition.58 Parenteral
nutrition should be avoided unless enteral nutrition is not avail-
able, not tolerated, or not meeting the caloric needs of the
patient.

Antibiotics: A meta-analysis of RCTs has shown that
antibiotics do not prevent secondary infection of necrosis.59

Hence, their role is only in the treatment of an active or
suspected infection. Some reports have indicated that antibi-
otics alone may suffice for the treatment of infected WON in
patients in good clinical condition. Thus, based on data from
large case series, it is acknowledged that selected clinically
stable patients with infected necrosis who are minimally symp-
tomatic can be treated with antibiotics alone but require inter-
vention if clinical deterioration occurs.56–59

Drugs that suppress the secretion of pancreatic juice:
Octreotide and somatostatin analogues are not recommended
because they did not show significant effectiveness in the treat-
ment of severe acute pancreatitis.60

Protease inhibitors: Protease inhibitors lack a definite
clinical benefit based on meta-analyses.61,62 The routine use
of protease inhibitors is not recommended by current guide-
lines, and a recent review of a Japanese administrative dataset
also did not show any benefits.63

Antacid drugs: Histamine H2-receptor antagonist also
failed to show any benefits for patients with acute pancreatitis.
This was acknowledged in the 2006 Japanese guidelines.64 A
pilot RCT from Korea also showed no benefits of proton pump
inhibitor therapy.65

Unanswered question: Which medical treatments are
effective during the necrosectomy procedure?

CQ4-2. What are the indications for drainage in WON?

Answer: Drainage (with or without necrosectomy) is
recommended for symptomatic WON.

Quality of evidence: II-2
Classification of recommendation: C
Level of agreement: a-80%, b-15%, c-5%, d-0%, e-0%

A drainage procedure (with or without necrosectomy) is in-
dicated for patients with symptomatic WON who are unre-
sponsive to medical treatment. The modalities include an
endoscopic approach, a percutaneous approach, and surgical
necrosectomy. A recent RCT demonstrated that a minimally
invasive step-up approach reduces mortality and major
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complications from 69% to 40% compared with primary open
necrosectomy.22

Unanswered question: For patients with WON, when
should we proceed directly to drainage without waiting for
medical treatment failure?

5. Timing of necrosectomy

CQ5. Should we perform necrosectomy immediately after
the diagnosis of WON?

Answer: The initial step for the treatment of symptomatic
WON is either percutaneous or endoscopic drainage.
Necrosectomy should then be considered if the drainage proce-
dure is not effective.

Quality of evidence: II-2
Classification of recommendation: B
Level of agreement: a-68%, b-32%, c-0%, d-0%, e-0%

There are no clear criteria regarding when to proceed to
necrosectomy. There are two types of treatment strategies for
necrosectomy: necrosectomy during the initial drainage session
(direct necrosectomy) and necrosectomy after a failed response
to drainage (step-up approach). Based on the literature review,
35–55% of patients with infected WON can be treated success-
fully with percutaneous or endoscopic drainage alone.21,66,67

Mouli et al. pooled eight retrospective observational studies
(n= 324) on conservative treatment for patients with infected
pancreatic necrosis and found that only 26% of them needed sub-
sequent necrosectomy. In four observational studies (n= 157) on
drainage alone for infected pancreatic necrosis, 38% of patients
underwent necrosectomy.68 Although endoscopic necrosectomy
is effective and requires a relatively short treatment period, it
can cause serious complications including death. The morbidity
and mortality rates in previous large-scale studies were reported
to be 14–33% and 5.8–11%.17,26,36 Therefore, endoscopic
necrosectomy should be considered only after the failure of the
step-up approach.7,22,69

Figure 2 presents a flowchart illustrating the WON management
strategy proposed by this working group. Endoscopic management
for infected WON should be considered if the patient fails to im-
prove after the initial medical treatment and drainage. Surgical
procedures should be considered when endoscopic necrosectomy
is ineffective (See CQ 6 in Part 2).

Unanswered question: How can we predict which patients
will require necrosectomy?

Summary
In summary, WON is a new term, and various terminologies were
previously used in the literature, resulting in confusion. In addi-
tion, high-level evidence is still lacking regarding the endoscopic
management of WON. We tried to make the consensus statements
through a formal literature review in combination with expert
opinions from Asian endoscopists. Part 1 of the Asian consensus
statements regarding endoscopic management of WON in severe
acute pancreatitis focused on the epidemiology, diagnosis, and
timing of intervention. Part 2 of the Asian consensus statements
highlight endoscopic management of WON and its adjunctive
treatment.
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