
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Natural orifices transluminal endoscopic surgery (NOTES)

Voermans, R.P.

Publication date
2011

Link to publication

Citation for published version (APA):
Voermans, R. P. (2011). Natural orifices transluminal endoscopic surgery (NOTES). [Thesis,
fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/natural-orifices-transluminal-endoscopic-surgery-notes(ab9747d0-65ce-496e-a8a9-a97500d1764e).html


1
Gastrointestinal Endoscopy 2009; 69(2): S186-S191

Voermans.indb   20 14-4-2011   09:02:28



Endoscopic treatment of pancreatic fluid 
collections in 2008 and beyond

Rogier P. Voermans

Paul Fockens 

Voermans.indb   21 14-4-2011   09:02:28



Voermans.indb   22 14-4-2011   09:02:28



Endoscopic treatment of pancreatic fluid collections

23

INTRODUCTION

Pancreatic fluid collections may occur as a result of acute or chronic pancreatitis, surgery, 

trauma, or neoplasia. With the exception of cystic neoplasia, collections form as a 

consequence of either a disruption of the pancreatic duct, with subsequent fluid leakage, 

or maturation of peripancreatic necrosis. Indications for drainage of these collections 

consist of pain, gastric outlet obstruction, obstruction of the biliary tract, and infection. 

Therapeutic options include surgery1-7, endoscopy8-17, and/or percutaneous drainage18-20. 

There are no randomized trials that compare any of these approaches. Surgery, which 

has been the criterion standard for decades, is associated with significant morbidity and 

mortality rates.1, 2, 4, 6 Percutaneous drainage is attractive in that it appears to be the 

least invasive, but it does require the patient to have an external drain for an extended 

period of time and is associated with a significant rate of percutaneous fistulas.18-20 Since 

the first reports of endoscopic drainage of pancreatic fluid collections in the early 1980s, 

experience was widely gained, with compelling results.8-17, 21, 22 This article reviews the 

current status and the future of endoscopic treatment of pancreatic fluid collections. 

CLASSIFICATION OF (PERI)PANCREATIC FLUID 
COLLECTIONS

Before any drainage procedure, it is important to distinguish different types of pancreatic 

fluid collections, because each type of collection differs with respect to prognosis and 

management. However, classification of upper abdominal fluid collections that complicate 

pancreatitis has long been a controversial subject. In 1992, a panel of international 

experts produced a clinically based classification system that defined the severity 

and complications of acute pancreatitis: the Atlanta criteria.23 Despite the definitions 

provided by the Atlanta symposium, problems remained to exist in daily practice, because 

abandoned terms were still frequently used and new terms emerged that described 

manifestations in acute pancreatitis that were not specifically addressed during the 

Atlanta symposium.24 Combining the Atlanta criteria, frequently used abandoned and 

new terms, pancreatic fluid collections complicating acute and chronic pancreatitis can 

be subdivided in 3 groups: (1) acute peripancreatic fluid collections, (2) pseudocysts and 

(3) walled-off pancreatic necrosis.

Acute (peri)pancreatic fluid collections

These fluid collections occur early in the course of acute pancreatitis and contain no 

solid debris. They are predominantly located adjacent to the pancreas and always lack a 

well-defined wall. The majority of these collections remain sterile and are spontaneously 
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reabsorbed within the first several weeks after onset of acute pancreatitis; endoscopic 

drainage is almost never indicated. 

Pseudocysts

Pseudocysts complicating acute pancreatitis
Pseudocysts become defined >4 weeks after the onset of pancreatitis as a 

well-circumscribed, usually round or oval, homogeneous fluid collection surrounded by 

a well-defined wall, with no associated tissue necrosis within the fluid collection (Figs. 

1 and 2). The pseudocyst fluid contains high amylase levels, indicative of an ongoing 

communication with the pancreatic duct. However, the ductal disruption that leads to 

extravasation of amylase rich fluid and pseudocyst formation may spontaneously seal 

off, explaining the well-known phenomenon of spontaneous regression of pancreatic 

pseudocysts. Indications for endoscopic drainage of pseudocysts consist of intractable 

abdominal pain, inability to tolerate oral feeding, weight loss, progressive jaundice, and 

infection. The size of a pseudocyst is not an indication for endoscopic drainage per se. 

Asymptomatic patients with collections of ≥ 6 cm can be observed with little risk of 

complications such as rupture, infection, or bleeding.

Pseudocysts complicating chronic pancreatitis 
Pseudocysts that arise as a consequence of chronic pancreatitis are also well-circumscribed, 

homogeneous fluid collections surrounded by a well-defined wall, with no associated 

tissue necrosis within the fluid collection. In contrast with pseudocysts that arise after 

acute pancreatitis, the ductal disruption in chronic pancreatitis seldom spontaneously 

seals off. Consequently these pseudocysts rarely spontaneously regress. Indications for 

drainage are intractable abdominal pain, inability to tolerate oral feeding, weight loss, 

progressive jaundice and rarely infection.

Walled off pancreatic necrosis 

Several weeks after an episode of severe acute necrotizing pancreatitis, necrosis can 

become organized into well-circumscribed areas of necrosis. The term walled-off 

pancreatic necrosis (WOPN) was introduced to distinguish poorly demarcated acute tissue 

necrosis from an encapsulated, well defined collection of pancreatic juice and debris (Fig. 

3).15 In literature WOPN is previously described as organized pancreatic necrosis.17, 25, 26 

WOPN may be infected or sterile. The diagnosis of infected WOPN can be suspected on 

contrast enhanced computed tomography (CECT) by the presence of extraluminal gas or 

image-guided FNA with Gram stain and culture. Infected necrosis is generally accepted 

as an indication for intervention.1-4, 27-29  On the contrary, surgical treatment of sterile 

WOPN is controversial.1, 3, 4, 27-30 The majority of patients with sterile WOPN can be 

successfully treated without intervention.1, 4, 28, 29, 31 Indications for intervention in sterile 

WOPN are intractable abdominal pain, an inability to tolerate oral feeding, weight loss, 
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progressive jaundice, and subfebrile temperature or fever that persists despite several 

weeks of conservative treatment.32 

WOPN is often mistaken for a pseudocyst on CECT (Figs. 3 and 4). Therefore, magnetic 

resonance imaging (MRI) and EUS are valuable complementary tests to document the 

presence of solid debris within the collection.33  This differentiation is important, because 

endoscopic management is different for WOPN in contrast with fluid collections without 

debris. 

TECHNIQUES OF ENDOSCOPIC TRANSLUMINAL 
DRAINAGE

The first series of transluminal endoscopic drainage were performed by blind puncture at 

the site of maximum impression on the gastric or duodenal wall.21, 22 Since these initial 

descriptions, there have been numerous publications on blind transluminal endoscopic 

Fig. 1 Abdominal CECT, showing a pseudocyst. Fig. 2 EUS image by using a forward viewing 
echoendoscope showing a pseudocyst.

Fig. 3 Abdominal MR image, showing walled-off 
pancreatic necrosis.

Fig. 4 Abdominal CECT, showing the same 
collection as Fig. 3. Note the extensive debris 
identified by MR and missed by CECT. 
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drainage of pancreatic fluid collections.9, 11, 12, 14, 34 The pure endoscopic transluminal 

approach, however, requires an intraluminal bulge for safe entry into the collection. With 

the advent of EUS in the early 1990s, drainage could be performed in the absence of 

extrinsic compression as well.8, 13, 14, 17, 35 

There are two ways to use EUS in transluminal drainage of pancreatic fluid collections: 

EUS-assisted35, 36 and EUS-guided8, 14, 17, 37. During an EUS-assisted procedure EUS is 

used is to localize the collection in relationship to surrounding structures and endoscopic 

landmarks. The optimal location of entry into the gastric or duodenal wall is marked 

with contrast injection or mucosal biopsy. The echoendoscope is then removed, and a 

therapeutic endoscope is then used to perform transluminal drainage by puncturing the 

collection. It must be emphasized that the entry approach may not be the same with the 

standard endoscope, as was visualized with the echoendoscope because of, for example, 

different extent of insufflation. During an EUS-guided procedure, EUS is used for direct 

real-time visualization of the entry site. By avoiding changing the endoscope and real time-

visualisation during puncture, the latter approach seems to be more efficient and safe. 

Complications specifically related to transluminal drainage, such as bleeding, perforation, 

and misidentification of the collection as a pancreatic fluid collection, were expected 

to be reduced with EUS-guided or EUS-assisted drainage. However, in the only (non-

randomized) comparative trial the decrease in drainage related complications using EUS 

was not proven.34  However, in this study EUS-guided drainage was only performed 

if there was no intraluminal bulge visualized. Because of a selection bias, the more 

complicated cases could have been drained by EUS guidance. 

Although a variety of reports proof that blind transluminal drainage can be safely 

performed under optimal circumstances9, 11, 12, 14, 34, EUS-guided drainage seems to 

be vital in case of: (1) the existence of a small window of entry on the basis of CECT 

or MR, (2) the absence of an endoscopically defined area of extrinsic compression, (3) 

coagulopathy or thrombocytopenia, (4) intervening varices, and (5) failed transluminal 

entry by non-EUS-guided techniques.38 A final benefit of EUS concerns the situation that, 

based on the CECT, the collection to be drained may be diagnosed as a pseudocyst 

when, in fact, it contains solid debris. EUS 

could identify the solid material that is 

often not identified by CECT and change 

management (Fig. 5). 

At our center, drainage of pancreatic 

fluid collections starts with linear EUS to 

visualize whether debris is present and to 

determine the optimal puncture site. The 

optimal drainage site is chosen, which 

ensures a minimal distance and avoidance 

of vessel interposition by use of color-flow Fig. 5 EUS image, showing walled-off pancreatic 
necrosis.
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Doppler. The collection is punctured by using EUS guidance with either a 10Fr cystotome 

or a 19 Gauge needle. After withdrawal of the stylette, the cyst content is aspirated to 

confirm a correct position of the needle in the cavity and is sent for bacterial culture and 

measurement of amylase and carcinoembryonic antigen levels. Next, a standard 0.035-

inch guidewire is introduced into the collection after which the entry site is dilated with 

the 10Fr cystotome. According to the endoscopists preference, the tract, in addition, can 

be dilated with a CRE-balloon up to 6 to 8 mm. Multiple (2-3) 7F to 10F double-pigtail 

stents, 3 to 12 cm in length between tails, are inserted into the collection by using an 

intracystic wire-exchange technique.39 In the case of the presence of necrosis, a 7F or 

8.5F nasocystic catheters (NCC) is positioned in the fluid collection alongside the stents. 

The NCC is continually rinsed with 1 liter saline for 24 hours and additional manually 

flushed with 150 mL saline every 4 hours.

FOLLOW UP

Pseudocysts

The duration of stent placement has long been a controversial subject. A study of Cahen 

et al. showed that a drainage period of at least 6 weeks was associated with a more 

favourable outcome in collections that complicate acute as well as chronic pancreatitis.12 

Stenting for a much longer period, or even leaving the stents in situ indefinitely, seems 

to be especially important in patients with disruptions of the main pancreatic duct.40 

However, disruptions of the pancreatic duct caused by acute pancreatitis often seal off 

spontaneously after endoscopic drainage. Consequently long term stenting seems not 

to be indicated. This was confirmed by low recurrence rates after endoscopic treatment 

of WOPN with stent removal within 2 to 4 weeks of documented resolution.15, 17 At our 

center, we routinely perform abdominal imaging 10 weeks after the last endoscopic 

procedure for pancreatic fluid collections that complicate acute pancreatitis. If resolution 

of the collection is confirmed the stents are removed within 2 weeks. In case of recurrence 

of the fluid collection after stent removal, an endoscopic retrograde pancreatogram or 

MRCP is performed to evaluate the pancreatic duct. If a stricture or fistula is visualized, 

then stenting of the pancreatic duct is attempted. 

Pancreatic duct disruptions in chronic pancreatitis resolve spontaneously less often 

spontaneously resolve. In contrast with fluid collections complicating  acute pancreatitis, 

longer-term stent placement seems to be indicated in these patients.40  Further prospective 

cohort studies with longer follow-up should provide information regarding the safety of 

maintaining the stents in place indefinitely.
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Walled-off pancreatic necrosis

Standard endoscopic drainage of sterile and infected WOPN has been reported to be 

less successful and is often considered contraindicated.9, 11, 14 Thick necrotic material 

can not be evacuated through (multiple) 7F to 10F stents. Furthermore, the presence of 

necrotic debris and ineffective drainage both promote secondary infection. Endoscopic 

transluminal necrosectomy (ETN) added to standard endoscopic drainage intends to 

remove necrotic tissue to facilitate resolution of the collection and has been described 

with success rates ranging from 80-93% in a selected group of patients.15-17, 41 

At our center ETN is performed 24 to 48 hours after the first EUS-guided drainage 

procedure. Treatment starts with removal of the NCC and all but one of the transmural 

stents. The remaining stent is used as a visual guide to the opening of the cavity. Next, 

the track is dilated with a CRE balloon, under radiologic guidance, up to 18 mm, and the 

cavity is entered with a therapeutic gastroscope for inspection. A Dormia basket, a Roth 

net and/or a snare are used to remove necrotic tissue according to the endoscopists 

preference. The aim of each procedure is to remove as much necrotic tissue as possible 

until a vital, pink, easily bleeding wall becomes visible. At the end of each procedure, 

again, three 7F to10F double-pigtail stents, 3 to 10 cm in length between tails, and a 

NCC are inserted into the collection. If necrosis is still present, additional endoscopic 

debridement procedures are planned with 48-hours intervals until all necrotic material is 

removed. When all necrosis is evacuated, the patient can be discharged from the hospital 

if he or she is in good condition. Ten weeks after the last ETN procedure, abdominal 

imaging is performed and, in case of resolution, the stents are removed.

FUTURE

Transluminal endoscopic drainage has become the treatment of choice for uncomplicated 

pseudocysts.8, 9, 11-14 Although EUS-guided transluminal drainage is currently widely 

performed without complications in the majority of patients, improvements are still 

possible. For example, presently available therapeutic echoendoscopes are oblique-

viewing. In our experience, this sometimes results in technically demanding procedures, 

and may hamper successful completion of the procedure because the force that is 

applied while introducing instruments through the working channel is not fully exerted 

at the tip of the accessory and, instead, drives the scope away from the gut wall. This 

may be overcome by an endoscope in which the force is exerted in a straight line with 

the scope: a forward viewing echoendoscope (Fig. 2).37 Initial experience was promising, 

and large prospective series are eagerly awaited to further evaluate the potential benefits 

of this novel echoendoscope.   

Recently, several retrospective studies showed that ETN is an effective and relatively safe 

minimally invasive therapy in patients with WOPN.15-17, 41-44 However, these retrospective 
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studies were relatively small and/or described a heterogeneous group of patients, namely 

patients with infected as well as sterile WOPN.15-17, 41-44 The current standard for patients 

with sterile WOPN is non-operative management.1, 4, 27-30, 32 However some patients 

with sterile WOPN remain symptomatic, despite several weeks of conservative treatment. 

Because of the potential low morbidity rate of ETN, patients with persisting symptoms 

of sterile WOPN may benefit from relative early endoscopic intervention (6-8 weeks 

after onset).15, 17, 32 Randomized controlled trials comparing ETN versus conservative 

treatment in patients with symptomatic sterile WOPN are necessary to determine if ETN 

may be indicated in these patients. 

On the contrary, for the majority of patients with infected WOPN, intervention is 

indicated.1-4, 27-29 Currently, these patients are treated by laparotomy (necrosectomy), 

followed by continuous post-operative drainage45 or in selected expert centers by a 

minimal invasive step-up approach: percutaneous catheter drainage and, if necessary, 

followed by videoscopic assisted retroperitoneal debridement46. Randomized comparative 

trials with a homogenous patient population are necessary to point out if ETN can be a 

future minimal invasive alternative to surgery in patients with infected necrosis. 

In spite of the compelling results of ETN, there are potential limitations that should be 

mentioned. First of all, extension of the necrosis into the paracolic gutters is predictive 

for failure of endoscopic therapy because these areas, although usually in continuity 

with central necrosis, are not always adequately accessible from the transgastric or 

transduodenal entry areas.15 Another limitation of ETN, which hampers its efficiency, is 

the lack of specialized equipment for necrosectomy. The preference is that all necrotic 

material be evacuated in a single session; however, current devices are not optimally 

suited for this purpose. In some patients with extended WOPN, up to 12 endoscopic 

procedures were necessary to remove all necrosis.15 A high-frequency US debridement 

device or a modification of a waterjet47, which can pulverize necrosis, would be extremely 

welcome. In addition to better endoscopic devices, creation of larger cystogastrotomies 

could improve drainage and consequently outcomes. Placement of a removable metallic 

stent in the cystogastrotomy in combination with intensive lavage may be an effective 

and currently available option to facilitate drainage of WOPN in selected patients 

undergoing ETN.48

Endoscopic drainage of pancreatic-fluid collections has been the first endoscopic 

transluminal procedure to become widely introduced in clinical practice and can be 

considered one of the first NOTES (natural orifices transluminal endoscopic surgery) 

procedures. The technique has developed at a steady pace, now incorporating US in

a majority of the procedures. Because of its rapid development, grade A scientific 

evidence is lacking and should now be collected in well-designed randomized controlled 

clinical trials. It should not be forgotten that this group of patients should always be 

treated by multidisciplinarygroups that consist of endoscopists,
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