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Abstract
Cholelithiasis is the most common cause of acute 
pancreatitis, accounting 35%-60% of cases. Around 
15%-20% of patients suffer a severe attack with high 
morbidity and mortality rates. As far as treatment is 
concerned, the optimum method of late management 
of patients with severe acute biliary pancreatitis is still 
contentious and the main question is over the correct 
timing of every intervention. Patients after recovering 
from an acute episode of severe biliary pancreatitis can 
be offered alternative options in their management, 
including cholecystectomy, endoscopic retrograde 
cholangiopancreatography (ERCP) and sphincterotomy, 
or no definitive treatment. Delaying cholecystectomy 
until after resolution of the inflammatory process, 
usually not earlier than 6 wk after onset of acute 
pancreatitis, seems to be a safe policy. ERCP and 
sphincterotomy on index admission prevent recurrent 
episodes of pancreatitis until cholecystectomy is 
performed, but if used for definitive treatment, they 
can be a valuable tool for patients unfit for surgery. 
Some patients who survive severe biliary pancreatitis 
may develop pseudocysts or walled-off necrosis. 
Management of pseudocysts with minimally invasive 
techniques, if not therapeutic, can be used as a bridge 
to definitive operative treatment, which includes 
delayed cholecystectomy and concurrent pseudocyst 
drainage in some patients. A management algorithm 
has been developed for patients surviving severe biliary 
pancreatitis according to the currently published data in 
the literature. 
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Core tip: There is a paucity of data as to which of the 
following treatment options, including cholecystectomy, 
endoscopic retrograde cholangiopancreatography and 
sphincterotomy, drainage techniques for fluid collections 
and pseudocysts, or no definitive treatment, is the 
optimal for patients after recovering from an acute 
episode of severe biliary pancreatitis. The complexity of 
pancreatitis regarding its course, patient’s performance 
status, and the variety of available interventions should 
be taken into consideration, raising the need for 
multidisciplinary management and individualization of 
every case.
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INTRODUCTION
The most common cause of acute pancreatitis in 
many western and Asian countries is cholelithiasis, 
accounting for 35%-60% of cases[1]. Most patients 
experience a relatively benign course of pancreatitis, 
but 15%-20% of patients suffer a severe attack[2], 
which is associated with high morbidity and an esti
mated mortality rate of 20%-30%[1]. Severe acute 
pancreatitis is defined by the presence of organ failure 
persisting beyond 48 h[2,3]. As far as the treatment is 
concerned, the optimum method for late management 
of patients with severe acute biliary pancreatitis is 
still contentious and the main question is the correct 
timing of every intervention. Long-term management 
of symptomatic cholelithiasis aims at minimizing the 
risk of new biliary events. In the study of Melman 
et al[4], > 50% of patients with biliary pancreatitis 
required laparoscopic or open cholecystectomy as 
part of the overall management. The American 
College of Gastroenterology and the International 
Association of Pancreatology/American Pancreatic 
Association (IAP/APA) Working Group recommend 
that definitive treatment in acute biliary pancreatitis 
should include cholecystectomy as the treatment 
of choice, thus avoiding recurrent biliary events[5,6]. 
However, 25%-50% of patients do not undergo 
cholecystectomy for a variety of reasons, regardless 
of current guidelines[7-9]. In a recent retrospective 
study including 5079 patients initially treated with 
sphincterotomy, interval cholecystectomy was the 
most efficient method for preventing episodes of 
recurrent biliary pancreatitis and offered the best long-
term outcomes[10]. The timing of cholecystectomy in 
patients with peripancreatic fluid collections has not 
yet been determined. Early cholecystectomy raises 

the risk of a second general anesthetic or a risk of a 
second interventional procedure to manage persistent 
fluid collections. Our searches of the literature have 
revealed the fact that peripancreatic fluid collection 
and pseudocysts must be considered in the timing 
of cholecystectomy after an episode of moderate to 
severe biliary pancreatitis has not been addressed 
extensively. Certainly, there are ample reports in the 
literature regarding the timing of intervention for 
pseudocyst[11,12]. 

Currently available therapeutic options for patients 
who have survived severe biliary pancreatitis are: (1) 
conservative management; (2) index cholecystectomy; 
(3) endoscopic retrograde cholangiopancreatography 
(ERCP) and sphincterotomy; (4) interval cholecys
tectomy; (5) intervention for pseudocyst and walled-
off necrosis; and (6) a combination of all or some 
of the above options. We assume that selective 
use of ERCP and sphincterotomy combined with 
interval cholecystectomy and concurrent pseudocyst 
management, if required, is the best option for treating 
patients after recovering from an acute episode of 
severe biliary pancreatitis. 

LITERATURE SEARCH
A literature search was performed concerning the 
management of patients after recovering from an acute 
episode of severe biliary pancreatitis. The electronic 
databases MEDLINE, PubMed, Embase, Cochrane 
Library and Google Scholar were used to search for 
relevant articles published in 1976-2016, using the 
following terms and/or combinations in their titles, 
abstracts, or keyword lists: acute pancreatitis, biliary 
pancreatitis, severe acute pancreatitis, pancreatic 
pseudocysts, index cholecystectomy, interval cho
lecystectomy, percutaneous pseudocyst drainage, 
endoscopic pseudocyst drainage, surgical pseudocyst 
management. The above-mentioned terms were used 
in [MeSH] (PubMed and Cochrane Library), where 
applicable; otherwise, they were combined using “AND/
OR” and asterisks.

The following exclusion criteria were initially applied 
to all articles identified: publication of abstract only, 
case reports, and mean or median follow-up of 6 mo. 
Inclusion criteria were: observational cohort studies, 
randomized trials, reviews, meta-analyses, systematic 
reviews and Cochrane Database Systematic Reviews, 
studies available in full text, and published in the 
English language. Further references from the selected 
articles were reviewed manually to supplement the 
electronic search for additional relevant articles. The 
following variables concerning studies that address 
the management of patients with acute severe biliary 
pancreatitis were recorded: authors, journal and year 
of publication, country of origin, trial duration and 
participant demographics. Data concerning follow-
up evaluation, ratios and percentages of morbidity, 
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mortality, biliary events, recurrent pancreatitis, sepsis 
and other complications according to each treatment 
option were recorded in a database (Microsoft Excel 
spreadsheet).

BACKGROUND DATA
Patients after recovering from an acute episode of 
severe biliary pancreatitis can be offered alternative 
options in their management, including cholecystectomy, 
ERCP and sphincterotomy, or no definitive treatment. 
Identifying these patients is a major concern because 
it affects the type and timing of intervention[13]. The 
implementation of appropriate treatment is directly 
correlated with the patients’ performance status, as frail 
elderly patients or patients with an impaired general 
condition and severe comorbid disease are usually 
unfit for surgery[5,6]. One also has to take into account 
that a number of patients who have survived severe 
biliary pancreatitis may develop pseudocysts or walled-
off necrosis. Patients are generally considered fit for 
surgery according to their physiological fitness and 
functional capacity to cope with the above-mentioned 
procedures/interventions. There is a wide variety of 
prediction models referred to in the literature and used 
in different centers[14,15]. Adequate treatment must 
be provided according to patients’ general condition, 
offering alternative options, such as percutaneous, 
endoscopic or surgical treatment[4,16,17].

Patients unfit for surgery
Conservatively treated patients after recovering from an 
acute episode of biliary pancreatitis have a significant 
risk of developing recurrent biliary events[7,10,18]. A 
large observational study by El-Dhuwaib et al[9], 
including 5454 patients, found that patients who did not 
undergo definitive treatment at index admission had 
an increased risk of recurrent biliary pancreatitis with 
a cumulative readmission rate of 4% within 2 wk after 
discharge, 7.7% within 6 wk and 12.8% within 52 wk. 

Patients fit for surgery
Cholecystectomy: Cholecystectomy is the definitive 
treatment for acute biliary pancreatitis[5,6]. A significantly 
decreased risk of recurrent biliary pancreatitis, ranging 
between 1% and 5.1% is observed in patients who 
undergo index cholecystectomy, as it does not entirely 
prevent recurrent disease[8,9,19]. A population-based 
study questions the effectiveness of cholecystectomy 
for preventing recurrent episodes of acute pancreatitis 
in patients with neither a significant elevation of 
liver tests on day 1 of acute pancreatitis nor stones 
or sludge in the gallbladder on initial ultrasound 
evaluation, as recurrence rates were 34% and 61%, 
respectively. Recurrent attacks of acute pancreatitis 
after cholecystectomy were low when acute pancreatitis 
was associated with significantly elevated liver enzymes 
on day 1 of index admission[20]. 

Open cholecystectomy has a limited role; it can 
be performed along with debridement of necrotizing 
pancreatitis, and, in cases where a pancreatic pseudo
cyst is present, after unsuccessful percutaneous or 
endoscopic approaches, and in failed laparoscopy[13,21,22]. 
Laparoscopic cholecystectomy is the preferred approach, 
offering all the well-known advantages of minimally 
invasive procedures. The timing of laparoscopic cho
lecystectomy after an episode of mild acute biliary 
pancreatitis is controversial, whereas in severe pan
creatitis, current guidelines recommend delaying 
cholecystectomy until after resolution of inflammatory 
process, usually not earlier than 6 wk after onset of acute 
pancreatitis[5,6,23]. 

According to the IAP/APA Working Group, in patients 
with peripancreatic collections, cholecystectomy should 
be delayed until collections either resolve, or, if they 
persist > 6 wk, cholecystectomy can be performed 
safely at this time[6]. Nealon et al[24] suggest that 
nonoperative management of the pseudocyst, as a 
bridge to definitive operative treatment, which includes 
delayed cholecystectomy and concurrent pseudocyst 
drainage, can be appropriate for a certain number of 
patients.

Need for ERCP and sphincterotomy: The AGA 
Institute Technical Review on Acute Pancreatitis 
maintains that ERCP should be performed in patients 
with a high suspicion of a persistent common bile 
duct stone[25], and the IAP/APA Working Group claims 
that ERCP is perhaps advisable in biliary pancreatitis 
with common bile duct obstruction, and possibly 
not indicated in predicted severe biliary pancreatitis 
without cholangitis[6]. Furthermore, the American 
College of Gastroenterology guidelines state that ERCP 
is not required in most patients with biliary pancreatitis 
who do not present with laboratory or clinical evidence 
of persistent biliary obstruction[5]. The majority of 
patients with biliary pancreatitis have spontaneous 
passage of stones into the duodenum[26], possibly 
rendering ERCP redundant, thus reducing potential 
associated complications. ERCP-related complications 
range from 5% to 10% and mortality from 0.2% 
to 0.5%, therefore, accurate prediction of common 
bile duct stones is required to avoid unnecessary 
interventions[27,28]. The decision to perform ERCP is 
often taken without substantial supporting evidence 
and is commonly based on biochemical (presence of 
cholestatic liver biochemistry) and radiological (dilated 
common bile duct) criteria, although they are proven 
to be unreliable factors for detecting the presence of 
common bile duct stones[29]. Subsequent to an episode 
of biliary pancreatitis, ERCP and sphincterotomy can 
be performed on an elective basis for extraction of 
impacted biliary stone[30], but there is no evidence 
regarding the optimal timing of ERCP in patients with 
biliary pancreatitis without cholangitis[6]. 

Recent noninvasive imaging modalities, such as 
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Acute peripancreatic fluid collections and pseu
docysts are the most frequent complications following 
acute severe pancreatitis. Pancreatic pseudocysts 
have been traditionally treated surgically and this 
approach is still frequently used. The recent trend in 
the management of symptomatic pseudocysts has 
evolved towards minimally invasive therapy, such as 
endoscopic and image-guided percutaneous catheter 
drainage, leaving laparoscopic and open surgical 
techniques in case of failure of the above-mentioned 
techniques[33]. Proper patient selection is essential 
to decide on the best available technique for each 
and every patient. Treatment is a complex decision-
making procedure, individualized for each patient, 
encompassing a multidisciplinary approach according 
to local expertise with endoscopic, percutaneous, or 
surgical techniques. A recent review has reported 
short-term clinical success rates of 85 % for endoscopic 
drainage, 83 % for surgical techniques and 67 % for 
percutaneous drainage, and complication rates were 
16 %, 45 % and 34 % for endoscopic, surgical and 
percutaneous approaches, respectively[38]. 

Ductal anatomical abnormalities are more frequently 
encountered after severe acute pancreatitis. Although 
there is a lack of epidemiological data, the incidence of 
disconnected pancreatic duct syndrome is 10%-30% 
among patients with severe acute pancreatitis[39]. 
According to the revised Atlanta definition of pseu
docysts, communication of a pseudocyst with the main 
duct occurs rarely[2], while previous studies report that 
25%-58% of pseudocysts may communicate with the 
pancreatic duct[40]. Displaying such a communication or 
a disconnected pancreatic duct syndrome is essential 
in order to establish proper management. ERCP might 
be considered to further delineate anatomy, but it 
is not necessary when high-quality cross-sectional 
imaging (MRCP) is available[41]. The concurrent use 
of secretin has improved the diagnostic yield of 
MRCP and it is suggested to be valuable in assessing 
ductal continuity[42]. The ready availability of MRCP 
renders it the preferred imaging study. ERCP is an 
invasive method with the risk of contaminating the 
pseudocyst[33]. Once ERCP is carried out preoperatively, 
it should be done in close proximity to interventions to 
reduce the risk of contaminating the pseudocyst[43]. 

OUTCOMES AFTER DIFFERENT 
MANAGEMENT PLANS
Schematic presentation of the alternative treatment 
options and their outcomes is depicted in Figure 1.

Patients unfit for surgery
Conservative treatment: Conservatively treated 
patients after recovering from an acute episode of 
biliary pancreatitis have a significant risk of developing 
recurrent biliary events[7]. Studies have reported 
recurrence rates of biliary pancreatitis between 18% 

endoscopic ultrasound (EUS) and magnetic resonance 
cholangiopancreatography (MRCP) are at present 
accurate in detecting intraductal stones and identifying 
patients with persistent obstruction[31,32]. Sensitivity and 
specificity for detecting common bile duct stones for 
MRCP were 92% and 97%, respectively, and for EUS, 
89% and 94%, respectively[31,32]. The sensitivity of 
MRCP decreases to about 65% when diagnosing stones 
< 5 mm, while the sensitivity of EUS does not vary with 
stone size[32]. This is particularly important because 
small stones are a common cause of biliary pancreatitis. 
EUS is more accurate than MRCP in the detection of 
intraductal stones < 5 mm, but MRCP is a less invasive 
method, less dependent on the operator and generally 
available, so there is no clear predominance of MRCP or 
EUS[6]. These imaging modalities are of most importance 
in deciding which patients can benefit from ERCP and 
sphincterotomy[29]. However, no specific evidence exists 
in the setting of severe acute biliary pancreatitis[33]. 
MRCP or EUS instead of ERCP should be carried out 
for suspected common bile duct stones in patients 
with biliary pancreatitis in the absence of cholangitis 
or biliary obstruction[5,29]. EUS is preferred over MRCP 
because EUS and ERCP can be performed in a single 
session if required. Savides noted that, even if MRCP 
reveals an intraductal stone, it is still worth considering 
EUS immediately before ERCP[34] because about 21% of 
intraductal stones (especially those < 8 mm) can pass 
spontaneously, which can occur in the interval between 
MRCP and ERCP[26]. In a recent review, Anderloni et al[35] 
state that EUS has recently been proposed as the new 
gold standard in the diagnosis of choledocholithiasis, as 
it is well known that small stones occasionally cannot be 
detected during ERCP; stones < 4 mm mainly in dilated 
common bile ducts can be hidden by contrast injection. 
The use of EUS before ERCP for stones < 4 mm is 
supported by sufficient evidence, as about two-thirds of 
ERCPs can be avoided[36]. 

Patients with pseudocysts and walled-off necrosis: 
Patients with persistent organ failure (> 48 h) in the 
late phase of severe acute pancreatitis are more likely 
to develop local complications, while some patients 
may recover without complications[3]. According to 
the revised Atlanta classification, local complications 
include: acute peripancreatic fluid collection, pancreatic 
pseudocyst, acute necrotic collection, and walled-
off necrosis[2]. Localized collections persisting for > 4 
wk can evolve into either a pseudocyst, if containing 
fluid only, or walled-off necrosis, if containing solid 
necrotic material; both within a well-defined wall[2]. 
A pseudocyst occurs after the onset of interstitial 
edematous pancreatitis but also in the setting of acute 
necrotizing pancreatitis as a result of disconnected 
duct syndrome, while walled-off necrosis occurs after 
the onset of necrotizing pancreatitis[37]. The distinction 
between these two entities was initiated in the 2012 
revised Atlanta classification; therefore, the previously 
published papers do not contain this differentiation.
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and 61% while patients are waiting to undergo 
cholecystectomy when conservatively treated at index 
admission[19,44]. Around 4%-50% of cases of recurrent 
biliary pancreatitis can be severe[19]. In a recent 
retrospective study including 5079 patients, recurrent 
biliary pancreatitis occurred in 23% of patients, with 
a median time to the next episode of about 186 d, if 
no intervention was performed[10]. Other biliary events 
may have occurred in patients who did not receive 
cholecystectomy after having recovered from an acute 
episode of biliary pancreatitis, including biliary colic 
(5.2%-11.8%), acute cholecystitis (1%-5.6%) and 
cholangitis (0.8%-7%)[19,45-48]. ERCP and sphincterotomy 
do not protect against the risk of biliary disease[49]. 

ERCP and sphincterotomy: Patients receiving 
ERCP and sphincterotomy alone have a risk of 
developing recurrent pancreatitis ranging from 0% to 
8.2%[7,9,10,18,45,48,50] and biliary disease ranging from 0% 
to 28.6%[10,18,45,50]. Therefore, ERCP and sphincterotomy 
as definitive treatment in acute severe biliary 
pancreatitis is at present recommended in patients 
unfit for cholecystectomy, with severe comorbidity or in 
necrotizing pancreatitis[5,6,47,48].  

Patients fit for surgery
Index cholecystectomy: The British Society of 
Gastroenterology guidelines underline that, in patients 

with severe acute pancreatitis, cholecystectomy should 
be postponed until all signs of systemic disorders 
have resolved[23]. Furthermore, the American College 
of Gastroenterology guidelines state that, in order to 
avoid contamination in patients with necrotizing biliary 
acute pancreatitis, cholecystectomy should be delayed 
until the inflammatory process has subsided, and fluid 
collections have resolved or become stable[5]. 

An increased incidence of contaminated collections is 
observed when performing early cholecystectomy after 
moderate to severe pancreatitis[24]. Cholecystectomy 
is typically delayed in patients with severe acute 
pancreatitis until a later time during index admission 
or after discharge, even weeks or months after the 
pancreatitis episode, or, if pancreatic necrosis is 
present, cholecystectomy can be performed along with 
necrosectomy[13,21,22,51]. 

Initial ERCP and sphincterotomy: In patients who 
did not undergo cholecystectomy, the risk of recurrent 
pancreatitis was significant, 8.2% in patients who 
had ERCP and 17.1% in patients with no intervention, 
after a median follow-up of 2.3 years[7]. Despite 
the fact that ERCP substantially prevents recurrent 
pancreatitis, it does not prevent acute cholecystitis 
and biliary colic[19]. The value of ERCP in patients with 
acute biliary pancreatitis and concomitant cholangitis 
is well recognized[5,6,25,33], whereas, the role and timing 

Complications 10%-24%
Success 62%-100%

Follow up 6-24 mo[66,71,74]

Complications 5.5%-10%
Sepsis 7% Success 99%
Follow up 16-54 mo[24,51]

Complications 10%-24%
Success 62%-100%

Follow up 6-24 mo[66,71,74]

Complications 5.5%-10%
Sepsis 7% Success 99%
Follow up 16-54 mo[24,51]

Interval 
cholecystectomy + 

intervention 
4-6 wk

Interval 
cholecystectomy + 
intervention > 6 wk

No treatment Intervention 
4-6 wk

Intervention 
> 6 wk

Biliary events 9%-19% 
Recur. Pancreatitis 3.8%-61%

Mortality 6.25%[10,19,44,45,46]

Resolving
Not resolving/
symptomatic

Not resolving/
symptomatic

Interval 
cholecystectomy > 6 

wk

Resolving
Pseudocyst

Interval cholecystectomy

Pseudocyst

ERCP + ES
Biliary events 1.2%-8.8%
Recur. Pancreatitis 0%-7%

Mortality 0%-3.6%[8,19,47,48,50,52]

Biliary events 9.4%-14.3%
Recur. Pancreatitis 12%-23%

Mortality 3.9%[7,10,18,19,45]

Biliary events 0.5%
Recur. Pancreatitis 1%-5.1%

Mortality 0.6% 
79% developed pseudocysts

 (all had ERCP before intervention)
Complications of cholecystectomy 

44% 
Sepsis 47% 

Follow up 16 mo[8,9,19,24]

Index cholecystectomy ERCP + ES
No treatment

Unfit for 
surgery 

Biliary events 0%-28.6% 
Recur. Pancreatitis 0%-8.2% 

Mortality 3%-4.7%[7,9,10,18,45,48,50]

Fit for 
surgery

Acute severe gallstone pancreatitis - initial and definitive treatment

Figure 1  Schematic presentation of alternative treatment options and outcomes for management of acute severe biliary pancreatitis. ERCP: Endoscopic 
retrograde cholangiopancreatography; ES: Endoscopic sphincterotomy.
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of ERCP with sphincterotomy in patients with predicted 
severe biliary pancreatitis without cholangitis or a 
high suspicion of a persistent common bile duct stone 
remains subject to debate[33]. 

A recurrent rate of acute biliary pancreatitis, 
between 0% and 7% was observed in patients who 
had ERCP and sphincterotomy at index admission 
but did not receive cholecystectomy[8,19,47,48,50,52]. 
The risk of recurrent pancreatitis was reduced after 
sphincterotomy[7,9,19,48,49]. There is ample evidence 
to support the belief that sphincterotomy at index 
admission with interval cholecystectomy is a safe and 
accurate practice and is considered an alternative to 
index cholecystectomy in patients with severe biliary 
pancreatitis[13,21,47,48,50,53]. In a retrospective study, 
no readmissions with recurrent acute pancreatitis 
or biliary symptoms were observed in patients 
with severe biliary pancreatitis that had ERCP and 
sphincterotomy as definitive treatment in patients not 
fit for cholecystectomy, during median follow-up of 
3.1 years[48]. A second retrospective study including 
patients with moderately severe pancreatitis reported 
that, after ERCP, no episodes of recurrent pancreatitis 
were detected while waiting for interval cholecystec
tomy[47]. Interval laparoscopic cholecystectomy has 
the potential of recurrent biliary events and additional 
hospital stay related to a second admission[22,45]. 
Wilson et al[22] concluded that patients with moderate 
to severe acute biliary pancreatitis should undergo 
interval cholecystectomy at a later time, weeks or 
months after recovering from the initial episode, 
depending on the patients’ clinical condition, provided 
the patient underwent ERCP and sphincterotomy 
at index admission. A large population-based study 
provided evidence that cholecystectomy and ERCP 
at index admission were associated with significantly 
reduced 12-mo readmission rates for acute biliary 
pancreatitis[8]. 

Initial interval cholecystectomy: Patients with 
no fluid collections can undergo cholecystectomy 
after the inflammatory process has subsided and 
the clinical condition has improved[13]. Laparoscopic 
cholecystectomy at index admission is technically 
demanding and, due to the inflammatory process, it 
is frequently converted to an open procedure. Interval 
cholecystectomy probably increases the success rate 
of laparoscopic cholecystectomy and makes it safer 
for patients with decreased morbidity[21,24]. Although 
interval cholecystectomy allows the inflammatory 
response to resolve, it has been demonstrated that 
it cannot lessen severe adhesions, elude difficult 
dissection of the cystic duct and artery in Calot’s 
triangle, or avoid bleeding, thus resulting in a prolonged 
operating time[54]. 

As pseudocyst formation may occur in patients 
recovering from an acute episode of severe biliary 
pancreatitis, cholecystectomy can be combined with 
procedures for internal drainage of pseudocysts if they 

do not resolve after 6 wk[13], thus avoiding a possible 
second procedure to drain a pseudocyst[48]. Timing of 
interval cholecystectomy varies among studies and 
it has been reported that patients with severe biliary 
pancreatitis underwent interval cholecystectomy 
within 6 mo[48]. In a multicenter study including 523 
patients with biliary pancreatitis, fewer operative 
complications during cholecystectomy were observed 
between 4 and 7 wk after discharge, and higher at 
index admission up to 2 wk after discharge[55]. Since 
delaying surgery further than 2 wk after discharge has 
no apparent unfavorable effect, and delaying definitive 
management after 12 wk has no prominent advantage, 
definitive management within 3 mo of admission may 
decrease recurrent biliary events, readmission rates 
and operative risk[55]. In patients recovering from an 
episode of acute pancreatitis and a small pseudocyst 
with mild symptoms, cholecystectomy can be delayed 
for a further 3 mo, since spontaneous resolution of the 
pseudocyst may still occur[56]. 

Management of pseudocysts and walled-off 
necrosis according to management plans: Most 
of the fluid collections generally resolve spontaneously 
without the need for further intervention, but 5%-16% 
of patients with severe acute pancreatitis will develop 
a pseudocyst > 4 wk after onset of pancreatitis[57,58]. 
The prevalence in biliary pancreatitis is 6%-8%[59]. 
A pseudocyst will also develop in 8% of patients 
who have undergone necrosectomy[60]. In a recent 
prospective multicenter study including 302 patients 
with acute pancreatitis, pancreatic pseudocysts 
developed in 6.3% of patients after 4-6 wk. A decrease 
in size or spontaneous resolution of pseudocysts was 
observed in an elevated percentage of patients that 
increased to 84.2% with conservative management[58]. 

Italian Association for the study of the Pancreas 
consensus guidelines on severe acute pancreatitis point 
out that size < 4 cm is a predictor of spontaneous 
resolution[33]. Furthermore, a prospective study 
including 369 patients found that prognostic factors 
for spontaneous resolution of pancreatic pseudocysts 
after an episode of acute pancreatitis were mild or 
presented no symptoms and a maximum pseudocyst 
diameter < 4 cm[56]. A large pseudocyst size itself does 
not necessitate drainage, although pseudocysts > 6 
cm persisting for > 6 wk tend to be symptomatic and 
have a low likelihood of resolution[11,12]. The American 
College of Radiology appropriateness criteria in 2009 
recommend drainage of complicated pseudocysts 
≥ 5 cm that are rapidly enlarging, obstructing, and 
infected[17]. According to the American College of 
Gastroenterology guidelines of 2013, asymptomatic 
pseudocysts and pancreatic or extrapancreatic ne
crosis regardless of size, location, or extension do not 
require intervention[5]. The asymptomatic patient is 
a controversial issue. A wait-and-see policy can be 
adopted in patients with asymptomatic pseudocysts or 
minimally symptomatic patients, even after the 6 wk 
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that are required for maturation of a pseudocyst[61,62]. 
Indications for intervention are symptomatic pseu
docysts with persistent pain, nausea and vomiting, or 
complications, such as infection, gastric or duodenal 
outlet obstruction, biliary obstruction, rupture and 
rapidly enlarging cysts[16,63]. 

Integrity of the main pancreatic duct and awa
reness of the available techniques help in applying the 
most appropriate intervention, among endoscopic, 
surgical and image-guided percutaneous techniques. 
Pancreatic ductal anatomy is clearly associated with 
the outcome of pseudocysts managed by percutaneous 
drainage, with favorable outcomes in patients with 
normal ducts, and satisfactory outcomes in patients 
with stricture but no cyst-duct communication[41]. 
Percutaneous drainage is associated with a high 
recurrence rate and risk of secondary infection and 
formation of a pancreatic fistula; thus, it is best applied 
to infected pseudocysts or patients not suitable for 
an endoscopic or surgical procedure[64]. Percutaneous 
drainage alone is associated with therapeutic rates 
ranging from 14% to 32%, therefore it is usually 
performed as a temporary measure before endoscopic 
or surgical management[17,65]. 

Successful drainage can be achieved with the 
endoscopic approach in 82%-100% of pancreatic 
pseudocysts, with complications ranging from 5% to 
16% and recurrence rates up to 18%[16,66]. Due to 
high success rates and low complications rates, the 
endoscopic approach emerges as the most efficient 
method. Transpapillary drainage has been used for 
pancreatic pseudocysts communicating with the main 
pancreatic duct but it is associated with ERCP-related 
complications, contamination of the pseudocyst, and 
insufficient drainage of large cysts[16,61]. Pseudocysts 
> 4 cm require transmural drainage, preferably with 
EUS guidance but conventional endoscopy also offers 
good results[61]. Transmural drainage has gradually 
become the preferred therapeutic approach for 
managing pseudocysts, including the advantages of 
cystogastrostomy or cystoduodenostomy (internal 
drainage)[16]. A recent multicenter retrospective study 
found that transpapillary drainage of pseudocysts in 
patients undergoing EUS-guided transmural drainage 
added no benefit to outcomes and adversely affected 
resolution of the pseudocyst[67]. 

Transmural drainage can be carried out either by 
direct endoscopy or by EUS guidance. Endoscopy by 
EUS guidance is increasingly used in particular for 
pseudocysts in which there is no definitive luminal 
bulge, or when managing patients with portal hyper
tension or coagulopathy[68]. A recent systematic review 
reported mean technical and clinical success rates of 
97% and 90%, respectively, mean overall recurrence 
rate of 8%, and overall complication rate of 17% for 
EUS-guided drainage[69]. A meta-analysis comparing 
EUS-guided drainage with conventional transmural 
drainage for pseudocyst found that technical success 
rate was significantly higher for EUS-guided drainage 

but not superior to conventional transmural drainage 
in terms of short- and long-term success, and overall 
complications were similar in both groups[70]. A 
randomized trial comparing patients undergoing EUS-
guided drainage with conventional transmural drainage 
for pseudocysts found a technical success rate of 100% 
and 33%, respectively[71]. A second randomized trial 
also found a higher technical success rate for patients 
undergoing EUS-guided drainage than for conventional 
endoscopic drainage (94% vs 72%)[72]. While high 
clinical success rates have been reported when draining 
pseudocysts with endoscopic procedures, clinical 
success rates for walled-off necrosis are relatively 
poor due to the presence of solid material. Multiple 
transluminal gateway treatment is suggested for 
walled-off necrosis, thus avoiding the need for surgery 
or endoscopic necrosectomy[73] or other more complex 
procedures. Endoscopic procedures for pseudocyst 
drainage are technically feasible only if access to the 
pseudocyst through the gastric or duodenal wall can 
be achieved; at present performance of an endoscopic 
cystjejunostomy is not possible. Patients requiring 
more complex management of their pseudocyst are 
not candidates for endoscopic procedures. Another 
limitation of the endoscopic approach is the inability 
to perform an additional cholecystectomy when 
necessary, as patients with biliary pancreatitis require 
open or laparoscopic cholecystectomy[4]. 

Surgical cystogastrostomy or cystojejunostomy 
has been the traditional approach for pseudocyst 
management and is still the preferred treatment in 
most centers with a success rate of 94%-99%[4,74]. 
Open or laparoscopic surgical drainage should be 
applied after failure of endoscopic methods, for 
recurrence after a successful endoscopic drainage, and 
in patients who do not meet the criteria for endoscopic 
or percutaneous drainage[38]. Moreover, percutaneous 
and endoscopic techniques, if not therapeutic, can 
serve as a bridge to surgery and improve patients’ 
local and general condition[24]. Laparoscopy is a mini
mally invasive method that achieves sufficient internal 
drainage and debridement of necrotic tissue, with 
good results and minimal morbidity[75]. In a large 
series on laparoscopic cystogastrostomy, the authors 
conclude that laparoscopy has a significant role in the 
surgical management of pseudocysts, with favorable 
outcomes[51]. A retrospective study and a randomized 
trial, both by Varadarajulu et al[74,76], comparing EUS-
guided drainage with open surgical cystogastrostomy 
found no significant difference in pseudocyst recu
rrence between the two groups. A drawback of these 
studies is the implementation of open surgery. 

In patients with pseudocysts who have recovered 
from an acute episode of moderate to severe biliary 
pancreatitis, interval cholecystectomy should be 
delayed until the pseudocyst resolves. If it persists 
for > 6 wk, operative pseudocyst drainage can be 
performed safely at this time with concurrent cholecy
stectomy, thus minimizing the risk for a second inter
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ventional procedure[24]. 

CONCLUSION 

The following alternatives are feasible for the treatment 
of patients fit for surgery: index cholecystectomy, 
interval cholecystectomy, ERCP and endoscopic 
sphincterotomy followed by delayed cholecystectomy. 
Cholecystectomy is an essential part of dealing with 
patients with severe biliary pancreatitis. Current 
guidelines recommend delaying cholecystectomy until 
resolution of inflammatory process has occurred, 
usually not earlier than 6 wk after onset of acute 
pancreatitis. It seems that ERCP and endoscopic 
sphincterotomy protect patients better than interval 
cholecystectomy for recurrent pancreatitis and biliary 
episodes, while at the same time providing more 
time for the potential pseudocyst either to resolve 
or become stable for intervention. The optimal time 
point for applying any available pseudocyst treatment 
modality is > 6 wk. Recent trends in management of 
pseudocysts involve minimally invasive therapeutic 
techniques, but surgical approaches are still frequently 
used, especially if combined with cholecystectomy at 
the appropriate time. EUS and MRCP with secretin 
are reliable tools for tailored patient therapy. In 
patients unfit for surgery, the application of ERCP and 
endoscopic sphincterotomy has better results than 
conservative management.
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