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Walled-off pancreatic necrosis (WOPN) is a local complication of acute necrotizing pancreatitis frequently
requiring intervention. Treatment is typically through the coordinated efforts of a multidisciplinary team. Cur-
rent management guidelines recommend a step-up approach beginning with minimally invasive techniques
(percutaneous or transmural endoscopic drainage) followed by escalation to more invasive procedures if needed.
Although the step-up approach is an evidence-based treatment paradigm for management of pancreatic fluid
collections, it lacks guidance regarding optimal invasive technique selection based on the anatomic character-
istics of pancreatic fluid collections. Similarly, existing cross-sectional imaging-based classification systems of
pancreatic fluid collections have been used to predict disease severity and prognosis; however, none of these
systems are designed to guide intervention. We propose a novel classification system which incorporates
anatomic characteristics of pancreatic fluid collections (location and presence of disconnected pancreatic duct) to
guide intervention selection and clinical decision making. We believe adoption of this simple classification
system will help streamline treatment algorithms and facilitate cross-study comparisons for pancreatic fluid
collections.

escalate therapy to more invasive procedures including VARD and open
pancreatic necrosectomy.

Introduction

Historically, open surgical necrosectomy was the gold standard
therapy for walled off pancreatic necrosis (WOPN). However, surgical
necrosectomy is associated with increased morbidity [1]. Fortunately,
minimally invasive modalities have been developed for the management
of acute pancreatic fluid collections (PFCs) including percutaneous
drainage, endoscopic transmural drainage and debridement, laparo-
scopic and robotic necrosectomy, and video-assisted retroperitoneal
debridement (VARD) [2-6]. Current practice guidelines recommend a
step-up approach starting with percutaneous drainage or transmural
endoscopic drainage (if available or technically feasible) [7,8]. In the
absence of clinical improvement with first-line treatment, providers can

While the step-up approach is an evidence-based treatment paradigm
for managing severe acute pancreatitis, it lacks guidance regarding se-
lection of the optimal index invasive technique based on the anatomic
characteristics of PFCs [9-12]. Specifically, both the location of the PFC
and the presence of disconnected pancreatic duct syndrome (DPDS)
significantly impact efficacy and feasibility of minimally invasive pro-
cedures [13,14]. We propose a novel classification system incorporating
both collection location and presence of DPDS in an attempt to provide
clinicians with a more tailored yet standardized approach to manage-
ment of PFCs.
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Methods

Over the last 10 years, our institution (Wake Forest University School
of Medicine) has developed and adopted the proposed location-based
anatomic classification system for PFCs. This classification system
emerged out of a multidisciplinary conference that includes gastroen-
terology, emergency general surgery, hepatopancreaticobiliary surgery,
and interventional radiology. As of May 2023, 304 patients with severe
acute pancreatitis have been evaluated and managed in this multidis-
ciplinary conference. The classification system has been further refined
based on a retrospective analysis of cross-sectional imaging of 68 pa-
tients with acute pancreatitis treated with invasive procedures (endo-
scopic, percutaneous, or surgical). This anatomic pancreatic fluid
collection classification system is based on expert opinion and consensus
among the multidisciplinary conference members and focused on se-
lection of the index intervention and not used in prediction of disease
severity or clinical outcomes as proposed by other image-based classi-
fication systems [15,16].

Anatomic pancreatic fluid collection classification

The proposed Wake Forest anatomic pancreatic fluid collection
classification system is summarized in Table 1 and should: (1) be applied
only to well-defined or “mature” collections, (2) be applied prior to the
index step-up intervention, and (3) not be applied to reactive ascites,
pleural effusions, or amylase-rich pancreatic ascites. It is important to
remember that many factors (e.g., location of pancreatic duct disrup-
tion, nutrition, immune suppression, infection) impact the development
of PFCs and rarely does cross-sectional imaging before seven (7) days of
the onset of acute pancreatitis have sufficient definition to characterize
the anatomic location of PFCs [17,18]. Additionally, it is important to
note that collections evolve over time with some resolving spontane-
ously and others developing in a delayed manner. Annotated and un-
annotated video images of each type of anatomic pancreatic fluid
collection can be found in the Appendix.

Type A retrogastric

Definition: Type A PFCs are located posterior (dorsal) to the stom-
ach in a retroperitoneal, retrogastric position (Fig. 1A). Extension to the
right along the posterior and lateral aspect of proximal duodenum (D1
and D2) may be present but should not extend beyond the foramen of
Winslow or into Morrison's pouch. Extension to the left along the tail of
pancreas and spleen may be present but should not extend beyond the
splenic flexure of the colon. Type A collections exclude large, complex
retrogastric collections that penetrate the peritoneal space through the

Table 1
Proposed anatomic classification scheme for acute pancreatic fluid collections.

Collection type Definition

Retrogastric position only; located entirely within
the retroperitoneum.

Pericolic position only; located entirely within the
retroperitoneum.

Both retrogastric and pericolic collections;
located entirely within the retroperitoneum.
Dominant portion or entire collection posterior
to the superior mesenteric vein and artery;
displaces mesenteric vessels; may include
retrogastric and/or pericolic collections; located
entirely within the retroperitoneum.

Portion or entire collection outside of the
retroperitoneum; may include retrogastric or
pericolic collections; may include collections
posterior to the mesenteric vessels.

Any of the above collection types with disconnected
pancreatic duct syndrome demonstrated on cross-
sectional imaging or ERCP receives the modifier
indicated by an asterisk.

Type A
Type B

Type C

Type D

Type E

Disconnected Pancreatic
Duct Syndrome (*)
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hepato-gastric, gastro-colic, and gastro-splenic omental attachments, as
well as, through the transverse mesocolon. Patients with discontinuous
collections outside of the retrogastric position should be excluded.

Rationale: Type A retrogastric collections can be optimally treated
with a transgastric approach. Endoscopic placement of a lumen
apposing metal stent (LAMS) is generally preferred. Minimally invasive
and open surgical techniques (laparoscopic or robotic-assisted) may be
applied to Type A PFCs when cholecystectomy is indicated or if solid
components in the collection are not favorable to an endoscopic
approach.

Type B pericolic

Definition: Type B PFCs are located posterior (dorsal) and lateral to
the colon (Fig. 1B). Pancreatic fluid dissects the natural anatomic plane
between the colon and the kidney. On the right side, the collection most
typically extends along Morrison's pouch and lateral to the ascending
colon. On the left side, the collection is posterior to the tail of pancreas
and extends posterior to the spleno-colic ligament. Collections can be
bilateral along both pericolic gutters and can displace the colon ante-
riorly (ventrally) and medially. In rare cases, the fluid extends around to
the medial aspect of the perinephric fat. Type B PFCs do not have a
retrogastric component and do not have a peritoneal component.

Rationale: Type B collections are optimally treated with image-
guided percutaneous drainage. In general, endoscopic intervention is
not technically possible for Type B collections. Persistent collections
may require video-assisted retroperitoneal debridement (VARD). Open
or minimally invasive surgical intervention may be indicated when there
are multiple large complex collections or if conditions indicate that more
than two (2) percutaneous drains are required.

Type C combined retrogastric and pericolic

Definition: Type C PFCs are located adjacent to the stomach and/or
duodenum and extend to the paracolic gutters (Fig. 1C). It is a combi-
nation of Type A and Type B fluid collections. The collection or collec-
tions do not have to be contiguous. Collections may extend to the right,
left, or bilateral pericolic spaces. Type C PFCs do not have a peritoneal
component.

Rationale: Type C collections are managed with endoscopic or
image-guided percutaneous drainage. Combined endoscopic and
percutaneous drainage (dual drainage) is also an option in carefully
selected cases [19-21]. Persistent collections may require video-assisted
retroperitoneal debridement (VARD). Open or minimally invasive sur-
gical intervention may be indicated when there are multiple large
complex collections or if conditions suggest multiple percutaneous
drains will be inadequate.

Type D posterior to superior mesenteric artery and vein

Definition: Type D PFCs have a dominant component of the
collection or the entire collection posterior (dorsal) to the mesenteric
vessels (Fig. 1D). Type D collections typically displace the mesenteric
root and small bowel mesentery anteriorly (ventrally). The collection or
collections do not have to be contiguous and can extend into the ret-
rogastric location (Type A) or pericolic spaces (Type B). Collections may
extend to the right, left, or bilateral pericolic spaces. Type D PFCs do not
have a peritoneal component.

Rationale: Type D collections present technical challenges for less
invasive techniques. The mesenteric vessels may prevent endoscopic and
image-guide percutaneous drainage. Minimally invasive or open surgery
may be required as the index intervention. Alternatively, antibiotic
therapy may be sufficient until the collection or collections become
amenable to percutaneous or endoscopic management.

Type E external, outside of the retroperitoneum

Definition: Type E PFCs have any component of a collection or the
entire collection outside of the retroperitoneum (Fig. 2). This includes
retroperitoneal collections (Type A, B, C, or D) that extend through the
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Fig. 1. (A) A large retrogastric fluid collection in a 40-year-old male patient (Type A). (B) A pancreatic fluid collection in a 52-year-old male involving the left
paracolic gutter (Type B). (C) A 74-year-old female with a Type C collection comprised of a retrogastric component which extends into the left paracolic gutter. (D)
The majority of this collection is located posterior to the superior mesenteric artery and vein causing anterior displacement of the vessels (Type D).

Fig. 2. (A) A 54-year-old male with multiple fluid collections located outside the retroperitoneum (Type E). (B) A 64-year-old male with multiple complex fluid
collections. A portion of the collection has extended through the transverse mesocolon (indicated by white arrowheads) causing compression of the adjacent

transverse colon (Type E).

hepato-gastric, gastro-colic, and gastro-splenic omental attachments, as
well as, through the transverse mesocolon. Additional examples of PFCs
are tracking collections into the mediastinum, inguinal canal, flank
(external and/or internal oblique muscle), or subcutaneous tissues.
Rationale: Type E collections are usually managed initially with

surgery given inability of endoscopic and image-guided percutaneous
drainage to adequately access and treat these collections. Extension into
the chest may require video-assisted thoracoscopic surgery (VATS).
PFCs fistulizing into the inguinal region and subcutaneous tissues may
require debridement, wide drainage, and use of a wound management
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Disconnected duct syndrome modifier *

Definition: Disconnected duct syndrome (DDS) has been defined
previously [22,23]. Briefly, DDS is a condition when cross-sectional
imaging (CT or MR) or ERCP demonstrates disruption of the main
pancreatic duct between segments of viable secreting pancreatic tissue.
When imaging indicates DDS, the type of PFC has a modifier indicated
by asterisk (*).

Rationale: Disconnected duct syndrome is associated with pro-
longed hospitalization, longer duration of percutaneous drainage,
pancreatic fistula formation, and increased morbidity and mortality
[13,14,23]. Intervention focuses on decreasing the risk of pancreatic
fistula formation with preferential use of endoscopic drainage and/or
internal surgical drainage (e.g. cystogastrostomy or cystoenterostomy).
Efforts should be made to avoid percutaneous drainage. DDS can also
impact the timing, duration, and prolonged use of stents in endoscopic
necrosectomy [24].

Discussion

Severe acute pancreatitis is a potentially life-threatening condition
that requires a multi-disciplinary team that can provide prompt and
decisive treatment. Several classification systems have been proposed to
stratify the severity and prognosis of acute pancreatitis based on clinical,
biochemical, radiological, and histological criteria. The most widely
used classification systems are the Atlanta classification, the revised
Atlanta classification, the determinant-based classification, and the
Japanese severity score [25-27]. These systems differ in their definitions
and criteria, along with their own strengths and weaknesses. The choice
of the most appropriate classification system depends on the clinical
context, the availability of resources, and the purpose of the assessment.
The characteristics of pancreatic fluid collections have primarily been
used to predict the severity and clinic outcomes of acute pancreatitis
[15,16,28-33]. Despite this focus on pancreatic fluid collections,
anatomic location of PFCs has not been formally applied to guiding
invasive procedures.

We propose a novel anatomic classification system (Type A to E with
disconnected duct modifier *) that provides a simple structure to char-
acterize often complex pancreatic fluid collections in critically ill pa-
tients with severe acute necrotizing pancreatitis. While the simplicity of
this classification system may facilitate widespread adoption, the
optimal index intervention may vary based on the expertise and re-
sources available locally. Application of this classification system across
a variety of institutions will assist in the refinement of this classification
system and crystalize the rationale for each PFC type. Evaluation of this
classification system will also need to adjust for clinical condition (e.g.
APACHE 1II) and other factors (e.g. active bleeding) that impact the
ability to perform specific interventions. The proposed system does have
the potential for inter-observer variation as seen in prior studies [34]. In
our experience, inter-observer disagreement occurs during classification
of PFCs early in the course of acute pancreatitis when collections are not
well defined and when the collections are complex, posterior to the
mesenteric vessels (Type D), or extend outside of the retroperitoneum
(Type E). We envision that use of this classification system can help
facilitate selection of the index intervention for severe acute pancreatitis.
This classification system should also enable cross study and multi-
institutional comparison of invasive procedures and assist with further
refinement of the optimal treatment algorithm for severe acute
pancreatitis.
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