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INTRODUCTION

The science behind pancreatitis and its complications 
is an ever evolving and challenging field. More than 
two centuries after the first description of pancreatic 
pseudocyst by Eugene Opie, some clear consensus and 
guidelines have evolved. Atlanta Symposium in 1992 
attempted to offer a global ‘consensus’ and a universally 
applicable classification system for acute pancreatitis, 
tough comprehensive; some of the definitions were 
confusing [1]. Recent data and deeper understanding 
of pathophysiology of organ failure and necrotising 
pancreatitis, and the advent of superior diagnostic imaging 
have propelled towards the formation of revised Atlanta 
classification in 2012. 

Local complications of acute pancreatitis among others 
are acute pancreatic fluid collection, pancreatic pseudocyst, 
acute necrotic collection and walled-off necrosis. Rarer 
complications are gastric outlet dysfunction, splenic and 
portal vein thrombosis, and colonic necrosis [2]. 

Pancreatic Pseudocysts

The first description of pancreatic pseudocyst dates 
back almost two and half centuries to 1761 A.D. [3]. In 
revised Atlanta classification, collections are defined 
based on time of onset after acute pancreatitis (before or 
after 4 weeks) and type of contents of the collection (fluid 
alone versus solid component with variable amount of 
fluid).  Pancreatic pseudocyst is a delayed; more than 4 
weeks complication of interstitial oedematous pancreatitis 
versus acute peripancreatic fluid collection (APFC) when 
it is less than 4 weeks.  Acute necrotic collection (ANC), is 
debri containing peripancreatic fluid collection in the early 
phase before demarcation and walled-off necrosis (WON), 
which is surrounded by a capsule usually occurs after 4 
weeks of severe pancreatitis [2]. 

A disruption of the main pancreatic duct or its intra-
pancreatic branches in the absence of necrosis is crucial 
for the formation of pancreatic pseudocyst (Figure 1). The 
persistent leakage of pancreatic juice results in a persistent 
and localised fluid collection, usually after 4 weeks of the 
acute event. In acute necrotising pancreatitis, a pseudocyst 
with debri develops as a result of a ‘disconnected duct 
syndrome’ due to presence of a viable distal pancreatic 
remnant contributed by pancreatic neck or body necrosis 
[4]. Pseudocysts are formed after acute as well as chronic 
pancreatitis but more common after acute exacerbations 
of chronic pancreatitis [5]. The prevalence of pancreatic 
pseudocysts in acute pancreatitis is 6%-18.5% [6] and 
about 20%- 40% in chronic pancreatitis [7].

Metal Stents in PFC

The stents used for drainage of encapsulated PFC has 
evolved over the years form plastic stents to metals stents 
and with experience and innovation, specialized stents 
has made it into current practice (Figure 2).  Previously, 
stents used in interventional EUS was the same as those 
used in ERCP. Due to the risk of leakage or peritonitis; 
fully covered self expandable metal stents (FCSEMS) are 
the preferred choice as opposed to uncovered stents for 
pancreatic pseudocyst drainage. Double pigtailed plastic 
stents and FCSEMS are used in uncomplicated pseudocyst 
drainage. The outcomes of FCSEMS are similar to plastic 

Figure 1. Pancreatic pseudocyst.
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stents for uncomplicated pseudocyst drainage [8]. Multiple 
plastic stents with nasocystic lavage used to be the 
conventional treatment for infected pseudocyst. FCSEMS 
and specialized stents i.e. Taewong Niti-STM Biliary Stent 
[Nagi]TM and AXIOSTM (Table 1) have been used lately for 
infected pseudocyst drainage with good outcome [9].

Evolution in Management of Pancreatic Fluid 
Collection (PFC)

The conventional management of PFC were 
percutaneous drainage under radiologic guidance, 
conventional transmural drainage (CTD), trans-abdominal 
US guided endoscopic transmural drainage and open 
surgical drainage [10, 11]. Since its introduction in 1980’s, 
EUS guided PFC drainage has superseded other modalities 
as the treatment of choice for PFC.

23 articles have described metal stent placement in 
pseudocyst with a pubmed search using ‘pseudocyst’ 
and ‘metal stent’ as MESH terms. Three were prospective 
non-randomized trials, four retrospective studies and 16 
case series and reports.   11 of these publications used 
FCSEMS with anti-migration system and 13 others used 
FCSEMS.  The largest prospective study by Walter D et al., 
61 patients were followed up: 46 had WON and 15 had 
pancreatic pseudocyst [12]. The overall technical success 
rate was 98%. The clinical success rate was 81% and 93% 
for WON and pseudocyst respectively. Median removal 
time for a stent was 32 days with five experiencing major 
complications resulting in migration, dislodgement, 
infection and perforation. A smaller prospective study 
by Shah RJ et al. showed 91% technical success and 93% 
clinical success with minor complications of about 15% 
[13]. In a series of 148 patients, EUS guided pseudocyst 
drainage of the uncinate process was more commonly 
associated with perforation [14]. Pancreatic abscess were 
associated with higher complications about 30% and 
lower clinical success [15]. The ability to deploy this stents 
in a single step process seems to be one of the most crucial 
favourable points highlighted in these studies. 

EUS guided PFC drainage can be done via transgastric, 
transduodenal, transjejunal (Rouy-en-Y patients) or 
transesophageal approach (Figure 3) [16, 17]. In a RCT; EUS 
guided approach compared to surgical cytsogastrostomy 
showed no superiority of surgery over EUS arm with 

EUS arm costing half of surgery [18].  A meta-analysis 
comparing EUS guided PFC drainage and conventional 
transmural drainage (CTD) involving 299 patients showed 
no difference in clinical or technical success in both groups 
but 3 deaths were documented in CTD group [19]. 

Infected pseudocyst has been managed by open or 
laparoscopic surgery until two decades ago. In a RCT 
of 22 patients, endoscopic necrosectomy reduced the 
proinflammatory response as well as new-onset multiple 
organ failure, intra-abdominal bleeding, enterocutaneous 
fistula and death compared to surgical necrosectomy 
[20]. Endoscopic drainage alone (Figure 4) has not 
been adequate for this condition while surgical drainage 
has been reported to have a high morbidity [21]; EUS-
guided cyst-enterostomy in combination with nasocystic 
lavage to flush out necrotic debris was introduced [22].   
TENSION-trial, in which 98 patients had endoscopic step-
up approach compared with the surgical method is yet to 
be published [23]. Direct endoscopic necrosectomy (DEN)
(Figure 5) was introduced by Seifert et al in 2000; in a 
retrospective review showed that DEN was associated 
with good long-term maintenance and high success rate 
of 80%-88%  compared to standard endoscopic drainage 
[24, 25]. DEN is a safe and effective minimally invasive 
treatment for infected walled-off pancreatic necrosis and 

Figure 2. Specialized pancreatic pseudocyst stent.

Plastic
FCSEMS
AXIOSTM

NITI-STM

AixstentTM

10Fr double pigtail [(multiple) with naso-cystic lavage]
6cm (length)
10mm (diameter), 6 mm,10 mm,15 mm (length)
10-16 mm (diameter), 10 mm, 20 mm, 30 mm (length)
10 mm, 15 mm (diameter), 30 mm (length)

Table 1. Stents for pancreatic collection drainage..

Figure 3. Transgastric pancreatic pseudocyst stent placement

Figure 4. Infected pancreatic pseudocyst with stent in-situ.
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infected pseudocysts. Main outcome predictor was the 
extent of necrosis and fluid collection [26, 27]. 

CONCLUSION

EUS guided PFC drainage is better than open surgical 
drainage; the success rate is higher with lesser morbidity 
and cost. Pseudocyst with a bulge can be managed by CTD 
but pseudocyst without a bulge; EUS guided drainage 
is safer. A single step approach is better than multistep 
approach. Metal stents are similar to plastic stents in terms 
of treatment outcome for uncomplicated pseudocyst but 
plastic stents have more migrations. Necrotic pancreas 
management via EUS guided metal stent drainage is safe 
and can achieve treatment success of up to 81-92%. The 
use of metal stents in pseudocyst management has caused 
a significant paradigm shift away from conventional 
surgical approach. More randomized studies are needed 
to look at the long term outcome and cost effectiveness of 
metal stent use in pancreatic pseudocyst management.
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