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Acute pancreatitis is an inflammation of the pancreas that
can, in a minority of patients, lead to local complications,
multiorgan failure, and death. Gallstones are the most common cause of acute pancreatitis in Western countries. The
majority of patients with acute gallstone pancreatitis have
mild disease and recover within 3 to 5 days with bed rest
and intravenous fluid replacement. In up to 20% of patients,
severe pancreatitis develops and can involve pancreatic tissue necrosis and multiorgan failure. Recent advances in the
care of patients with gallstone-induced pancreatitis include
better severity stratification on hospital admission, more
aggressive fluid resuscitation in the early disease course,
early use of antibiotics in patients with pancreatic necrosis,
a shift from parenteral to enteral feeding regimens, a better
defined and less aggressive approach to pancreatic surgery,
and the possibility to remove impacted gallstones endoscopically. Urgent endoscopic retrograde cholangiopancreatography and sphincterotomy are recommended in
patients with signs of cholangitis or jaundice, ultrasound
evidence of dilated common bile duct, or evidence of
severe disease.

Acute pancreatitis can have various causes, of which
gallstone disease and excess alcohol consumption account
for 80% of patients. In many Western countries biliary
pancreatitis is the most frequent disease variety, with
reported incidence rates ranging between 16% and 70%.
Evidence also suggests that, in a significant proportion of
patients who were previously thought to suffer from an
idiopathic etiology, microscopic gallstones (microlithiasis
or bile crystals) are, in fact, the underlying cause.
In recent years a variety of changes in the management
of patients with acute pancreatitis have improved the clinical approach. These improvements include the general
availability of contrast-enhanced (dynamic) CT, interventional procedures such as endoscopic retrograde cholangiopancreatography (ERCP) and endoscopic sphincterotomy
(EST), a better understanding of the underlying pathophysiology of pancreatitis, improved standards of intensive care
treatment, and more evidence-based surgical strategies in
patients with infected pancreatic necrosis. All of these
advances have not, unfortunately, eliminated the mortality
of severe pancreatitis (approximately 5%–20%) over the
past two decades. According to some multicenter trials, this
might be due to the lack of standardized protocols both
within and between institutions.
The aim of this article is to outline the principle pathophysiologic mechanisms involved in gallstone-induced
pancreatitis, summarize recent developments in the treatment of the disease, and review recent studies that have
addressed the question of when endoscopic intervention is
required and appropriate.

Introduction
Acute pancreatitis is a disease of significant social impact,
with an estimated incidence of approximately 10 cases per
100,000 population per year. The mild form of pancreatitis, which accounts for 75% to 80% of patients, is no
longer fatal (mortality < 1%), generally subsides within 3
to 5 days, and benefits from simple symptomatic measures
such as initial parenteral fluid supplementation and oral
nutrition as early as possible. The severe form is characterized by local and systemic complications, may lead to multiorgan failure, and is burdened with a mortality rate of
between 5% and 20%.

Etiology and Pathogenesis of Acute
Gallstone Pancreatitis
Proposals for a therapeutic approach should, wherever
possible, be based on the underlying pathophysiology of a
disease. It seems clear today that, in order to cause pancreatitis, gallstones need to migrate through the biliary tract
and induce at least a temporary obstruction at the papilla
of Vater. By what mechanism an impacted gallstone at the
papilla would initiate pancreatitis has long been a matter
of debate. In 1856 Bernard [1] discovered that bile is an
agent that, when injected into the pancreatic duct of labo-
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Figure 1. The two “Opie hypotheses” for the pathogenesis of gallstone-induced pancreatitis, both reported in 1901. According to the “common
channel” reflux hypothesis (A), a gallstone, impacted at the duodenal papilla, creates a communication between the pancreatic duct and the
common bile duct. Behind it, bile can flow through this common channel into the pancreatic duct and would trigger the onset of acute pancreatitis. According to the pancreatic duct obstruction hypothesis (B), a gallstone on its passage through the biliary tract obstructs the pancreatic
duct. The intraductal pressure rises and triggers acinar cell damage that leads to necrosis. Whether the common bile duct is also obstructed is
immaterial to the triggering mechanism of pancreatitis but may determine later disease severity. (Adapted from Lerch and Adler [50].)

ratory animals, can cause pancreatitis. His experiments represent not only the first systematic attempt at establishing a
reproducible animal model of pancreatitis but also have
deeply influenced subsequent hypotheses to explain the
pathogenesis of the disease. In 1901 Opie [2] postulated
that an impaired pancreatic outflow caused by obstruction
of the pancreatic duct represents the triggering event of
gallstone pancreatitis (Fig. 1). This initial “duct obstruction” hypothesis, however, was rapidly forgotten when
Opie published his second “common channel” hypothesis
in the same year [3]. This hypothesis predicts that the
impacted gallstone would create a communication
between the pancreatic duct and the bile duct behind it
(the so-called “common channel”) through which bile
could flow into the pancreas and trigger the onset of pancreatitis. Experimental and clinical evidence, however,
appears to be incompatible with these assumptions. Anatomic studies have shown that the communication
between the pancreatic duct and the common bile duct is
generally much too short (< 6 mm) to permit biliary reflux
into the pancreatic duct. An impacted gallstone would
therefore be more likely to obstruct both the common bile
duct and the pancreatic duct. Even in the event of an existing anatomic communication, pancreatic secretory pressure would still exceed biliary pressure and pancreatic juice
would flow into the bile duct rather than bile into the pancreatic duct. Experiments performed on the opossum, an
animal model that is anatomically well suited to test the
common channel hypothesis, have revealed that neither a
common channel nor biliopancreatic reflux is required for
the development of acute necrotizing pancreatitis [4]. An
alternative hypothesis that can address the inconsistencies
of the common channel proposes that reflux of duodenal

content into the pancreatic duct through an incompetent
sphincter after gallstone passage induces pancreatitis, but
this has been conclusively ruled out as the cause of human
biliary pancreatitis [5].
In summary, it is now clear that the initial pathophysiologic events during the course of gallstone-induced pancreatitis affect acinar cells [6] and are triggered by obstruction
or impairment of flow from the pancreatic duct [7]. Bacterial
contamination of bile or reflux of bile into the pancreatic
duct is not involved or required for pancreatitis to occur.
However, they may represent aggravating factors in the later
disease course and could thus determine the severity and
prognosis of gallstone pancreatitis.

Diagnostic Procedure for Acute
Gallstone Pancreatitis
The diagnosis of acute pancreatitis is based on the cardinal
symptoms of abdominal pain in combination with significantly elevated serum amylase (or lipase) activity. The
advantages of measuring serum lipase, rather than amylase,
are that its activity will remain increased for a longer
period and that it is somewhat more specific because no
other source of lipase reaches the serum.
The goal of an initial diagnostic workup is to distinguish
acute pancreatitis from other life-threatening intra-abdominal conditions that may mimic the clinical symptoms of
acute pancreatitis (eg, aortic aneurysm, visceral ischemia, or
perforated ulcer). A distinction between biliary pancreatitis
and other etiologic varieties is more difficult but should be
made within 48 to 72 hours after hospital admission to permit effective treatment of the underlying gallstone disease. In
patients with a history of recurrent pancreatitis, particularly if
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Table 1. Contrast-enhanced CT severity index
(CTSI)
CT grade

CT morphology

Score*

A
B

Normal
Focal or diffuse gland
enlargement; small
intrapancreatic
fluid collection
Any of the above plus
mild peripancreatic
inflammatory changes
Any of the above plus
more prominent
peripancreatic
fluid collection
Any of the above
plus extensive
extrapancreatic fluid
collection; pancreatic
abscess

0
1

C
D

E

Add necrosis score
to CT score
Necrosis: none
Necrosis: one third
Necrosis: one half
Necrosis: greater
than one half
Index
0–3
4–6
7–10

2
3

4

0
2
4
6
Morbidity, %
8
35
92

Mortality, %
3
6
17

*CTSI = CT grade score + necrosis score (0–10).
Adapted from Balthazar et al. [16].

they are under the age of 25 years or have a positive family
history of pancreatitis, hereditary pancreatitis associated with
trypsinogen mutations must be considered [8••,9,10]. Biochemical findings such as serum amylase or lipase activity
three times the upper limit of normal, combined with elevated serum bilirubin and aminotransferase, predict the diagnosis of acute gallstone pancreatitis with an accuracy of
about 95 % [11].
An ultrasound examination of the abdomen is probably the most cost-effective and reliable method to detect
gallstone disease. Ultrasound is most sensitive for gallbladder stones, but dilation of the common bile duct, the presence of common bile duct stones, or edema and necrosis of
the pancreas can also be detected. In addition, such intraabdominal disorders as aortic aneurysm, appendicitis, and
abscess formation can be ruled out by ultrasound. If ultrasound or other imaging techniques deliver equivocal
results, ERCP may be required to diagnose bile duct stones,
although the utility of ERCP lies in evaluation of the anatomic duct variants or pancreatic and biliary tumors as the
underlying cause. In the presence of concomitant ascending cholangitis, ERCP is the therapeutic approach of choice
because this group of patients will benefit from rapid bile
duct drainage and gallstone clearance. Although ERCP is
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not required in all patients with pancreatitis, it is the most
sensitive method to determine the biliary cause of acute
pancreatitis and may detect gallstones in up to 100% of
patients when the bile duct is visualized [12]. Bile duct
visualization can generally be achieved in 94% to 98% of
patients and in 80% of patients with acute pancreatitis
[13,14]. Endoscopic cannulation of the pancreatic duct in
patients with pancreatitis is not required (unless pancreatic
trauma or duct laceration is suspected) but is also not
harmful if performed inadvertently.
CT scanning should be performed if the patient is suspected of having pancreatic necrosis [15]. Moreover, a contrast-enhanced (dynamic) CT scan should be done 3 to 10
days from admission in patients suffering from severe
acute pancreatitis who do not respond to treatment. Contrast-enhanced CT is the method of choice to detect pancreatic necrosis, peripancreatic or intra-abdominal fluid
collections, or infected necrosis. The latter complication,
which usually develops between 8 and 20 days after admission, may require rapid surgical intervention [16]. A CT
scan without intravenous contrast agent is of so little value
in acute pancreatitis that its use cannot be justified.
The role of magnetic resonance cholangiopancreatography (MRCP) in the diagnosis of acute gallstone pancreatitis
is not yet defined. With a sensitivity and a positive predictive
value of 92% and specificity and negative predictive value of
96%, MRCP has shown accuracy as a diagnostic tool for the
detection of gallstones in the common bile duct [17,18]. A
more cost-effective alternative for detecting gallstones may
be endoscopic ultrasound (EUS) [19]. EUS is discussed further under the heading of Endoscopic Treatment.

Value of Severity Stratification in Acute
Gallstone Pancreatitis
Early and accurate severity stratification between patients
with mild or severe pancreatitis has shown clinical value for
the cost-effective allocation of resources (such as highdependency and intensive care) as well as for decision making on interventional treatment approaches such as urgent
ERCP. Scoring systems have been established using either
biochemical parameters or a contrast-enhanced CT-based
grading system (Table 1) [16]. Multifactor scoring systems,
such as the Ranson or Glasgow score, have predicted severity
accurately in 70% to 80% of patients and are comparable
with C-reactive protein (CRP) as a prognostic parameter
(diagnostic accuracy of 80%) [20,21]. The combination of
the Glasgow scoring system with CRP results in better sensitivity and specificity for those patients who develop major
clinical complications [22]. Recently, measurement of
hematocrit at hospital admission has shown good prognostic value as an indicator of fluid loss and hemoconcentration and is comparable with that of the more complex
Ranson and Imrie scores obtained after 48 hours [23••]. The
major advantage of this single, easily obtainable, and inexpensive parameter on admission is its high negative predic-
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tive value. On the basis of a second study evaluating
hematocrit, Lankisch et al. [24•] suggest that, in the absence
of hemoconcentration, contrast-enhanced CT would be
unnecessary on admission and would only be needed if the
patient’s condition does not improve under therapy.
To assess the severity of the disease and the risk of
complication, the Acute Physiology and Chronic Health
Evaluation (APACHE II) score has shown utility. Depending on the cut-off level, it will reach a sensitivity of 95%
for patients who develop severe complications (cut-off
APACHE II score of 6). When the cut-off is raised to 9
points, the APACHE II score will indicate severe attacks
with higher specificity, but a significant number of
patients who later develop complications will not be
detected [25]. If clinical assessment and laboratory markers or severity scores predict a mild clinical course of pancreatitis, imaging studies involving CT scan and magnetic
resonance imaging (MRI) are generally not required. Nevertheless, in patients with severe pancreatitis, contrastenhanced CT may be needed to assess the complications
from or the extent of pancreatic necrosis [16].

Conservative Treatment
The standards in conservative treatment of acute gallstoneinduced pancreatitis have recently been reviewed in detail
[26,27] and are therefore only summarized here. It is now
believed that the most critical intervention in the early phase
of acute pancreatitis is immediate and aggressive fluid resuscitation. This practice has significantly reduced the number
of patients with early organ failure and is also believed (but
not yet proven) to prevent progression from mild to severe
necrotizing pancreatitis. The requirement for fluid replacement, which is consistently underestimated by emergency
physicians, can amount to more than 10 L in 24 hours and is
best assessed by measuring central venous pressure or hematocrit (which should ideally be lowered to 35%). The most
immediate concern for the patient is often excruciating pain.
The most effective strategies for pain control are self-administered analgesics by peridural catheter (which also greatly
reduces the incidence of pancreatitis-associated ileus) and
systemic opiates. The reluctance to treat patients with pancreatitis using opiates is rationalized by physiologic studies on
sphincter of Oddi function but is completely unsubstantiated by clinical evidence, and morphine can be used safely
for pancreatitis pain [26]. A paradigm shift has recently
occurred in the approach to nutritional support of patients
with severe pancreatitis. Enteral feeding by intrajejunal or
intragastric feeding tube is more cost-effective (and possibly
more clinically beneficial) than intravenous nutrition
[26,27]. Antibiotics are not required for patients with mild
pancreatitis but are effective in preventing infected necrosis
in patients with severe pancreatitis. Whether second-generation cephalosporins, aminoacyl penicillins, carbipenems, or
quinolones are more cost-effective has not been determined
by comparative studies.

Endoscopic Treatment
Although it is generally accepted that an impacted gallstone at the papilla in a patient with acute pancreatitis
should be removed—and is most effectively removed by
EST—opinions vary about which patients benefit from the
procedure, based on which diagnostic criteria allow them
to be identified and how urgently an intervention is
needed. In the vast majority of patients with biliary pancreatitis the offending gallstone has already passed into the
gut when the patient is admitted to the hospital. Some
studies suggest that all patients with pancreatitis in whom
clinical, laboratory, or imaging studies suggest an involvement of gallstones in the pathogenesis of pancreatitis
should undergo ERCP as soon as possible (preferably
within 24 to 72 hours after symptom onset) [28,29].
Although this policy clearly may reduce the morbidity and
complication rate from concomitant cholangitis, whether
the course of pancreatitis in itself is directly affected
remains unclear.
In a prospective, randomized single-center trial by Neoptolemos et al. [13] in the UK, 121 patients with suspected biliary acute pancreatitis were enrolled and stratified into
groups with mild or severe disease within 48 hours after
admission. Patients received ERCP, and, when bile duct
stones were found, EST, within 72 hours of admission. No
significant difference in the overall mortality and complication rate was found, but in the subgroup of patients with predicted severe pancreatitis a reduction in the complication
rate was reported when ERCP was performed. Neoptolemos
et al. [13] concluded that any evidence for a biliary cause
should prompt urgent ERCP in patients with pancreatitis. In
a prospective single-center study by Fan et al. [28], patients
were randomly assigned to receive ERCP within 24 hours
after admission irrespective of etiology. In the treatment
group, EST was only performed when detectable gallstones
were found. In the control group ERCP was not done unless
the clinical condition had deteriorated. These authors recommend that ERCP with EST should be performed as an emergency procedure only in patients with severe or complicated
acute pancreatitis [28]. In a recent prospective multicenter
trial by Fölsch et al. [14], 235 patients underwent ERCP and
ESP within 72 hours after the onset of abdominal pain. In
patients with acute biliary pancreatitis without jaundice
(serum bilirubin levels < 5 mg/dL), early ERCP and EST had
no benefit. According to these authors, ERCP in combination
with EST is only required as an emergency procedure in
patients with pancreatitis who have signs of bile duct
obstruction. The differences in the results of the German and
associated UK trials may be based on their inclusion criteria,
which vary in some important details (Table 2). The studies
by Neoptolemos et al. [13] and Fan et al. [28] included
patients with biliary complications such as obstructive jaundice and acute cholangitis, whereas this subgroup was
excluded from the study by Fölsch et al. [14] because they
had already been shown to benefit from ERCP and EST. In
addition, early intervention by ERCP decreased the incidence
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Table 2. Comparison of mortality and complication rates in acute gallstone pancreatitis correlated with
performance of ERCP and EST
Mortality, %
Study

Cause

Neoptolemos
et al. [13]

Biliary

Fan et al. [28]

Any

Nowac et al. [29]

Biliary

Fölsch et al. [14]

Biliary

Time of
ERC/EST
Within 72
hours of
admission
Within 24
hours of
admission
Within 24
hours of
admission
Within 72
hours after
onset of pain

Complications, %

Indication
for EST

Severity Control

Impacted
gallstone

Mild
Severe

0
18

0
4

Mild
Severe

12
61

12
24

Impacted
gallstone

Mild
Severe

0
3

0
13

Mild
Severe

17
54

18
13

Always on
ERCP

ND

3

13

ND

17

36

Impacted
gallstone

ND

6

11

ND

51

46

ERCP

Severity Control ERCP

ERCP—endoscopic retrograde cholangiopancreatography; EST—endoscopic sphincterotomy; ND—not determined.

of biliary complications but had no impact on local or systemic complications of acute pancreatitis in the studies by
Fölsch et al. [14] and Fan et al. [28].
Given the fact that EST is associated with a significant
proportion of early (5%–10%) and late complications
(5%–25%), depending on the experience of the investigator and the case load of the endoscopy unit, a more restrictive indication for emergency ERCP seems justified
[26,27,30–32] and may take individual risk factors of the
patient into account [33•]. At our institution we recommend and perform emergency ERCP and EST on patients
with acute pancreatitis and gallstone disease who have
signs of biliary obstruction based on laboratory or imaging
studies or who have signs of severe gallstone pancreatitis.
For other patients with biliary pancreatitis, the decision of
whether and when to perform ERCP is based on the subsequent clinical course.
Although transcutaneous ultrasound is a sensitive and
specific method for detection of gallbladder stones and
gross dilation of the common bile duct, the detection rate
for small stones at the papilla is poor. EUS, with its much
higher resolution, is therefore suggested for imaging in
patients with suspected gallstone pancreatitis. A comparison
of the specificity, sensitivity, and accuracy of EUS, ERCP, and
ultrasound in the detection of common bile duct stones
based on results from two recent studies is presented in
Table 3. Because of its high diagnostic accuracy, performance
of EUS immediately before ERCP has been suggested as a
strategy for detecting choledocholithiasis while concomitantly lowering the complication rate [34,35]. In a recent retrospective and prospective analysis by Prat et al. [36•] that
included 123 patients from nine centers, EST was selectively
performed in patients with EUS evidence for intraductal
gallstones. In 33 patients, EST was performed immediately

after the detection of stones by EUS and in the same endoscopy session. A positive correlation between the presence of
common bile duct stones and the occurrence of cholangitis
and jaundice was found but, surprisingly, no correlation
between disease severity and presence of gallstones could be
observed. The timing of EUS and EST (whether performed
within 72 hours of admission or later) and the presence or
absence of bile duct stones had no effect on the subsequent
course of pancreatitis.
In our opinion, the answer to the question of whether to
perform EUS before ERC depends on such practical issues as
whether the endoscopist called in at night to see a patient
with gallstone pancreatitis is equally experienced in both
procedures (chances are he or she is not), whether in a
patient with laboratory evidence of biliary obstruction the
endoscopist would not perform ERCP if EUS does not detect
gallstones (we would still perform the ERCP in a jaundiced
patient if the EUS were negative), or whether in a patient
without laboratory signs of biliary obstruction the endoscopist would consider emergency ERCP in the first place (we
would not unless the patient has severe pancreatitis and we
have other imaging evidence of bile duct stones).
The indication for EUS before ERC thus depends very
much on institutional and personal expertise, and future
studies may make this practice more compelling. We recommend emergency ERCP and EST for patients with acute
gallstone pancreatitis who have signs of biliary obstruction
or cholangitis based on laboratory or imaging studies or in
whom clinical, imaging, or laboratory parameters predict a
severe course of biliary pancreatitis. When multiple stones
cannot be safely removed from the common bile duct after
EST, placement of a bile duct stent is an effective alternative
treatment of cholangitis that also is preventive against pancreatitis in high-risk patients [37].
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Table 3. Comparison of US, ERCP, and EUS detection of choledocholithiasis in patients with
acute pancreatitis
Sensitivity, %
Study*

Patients, n

Chak et al. [35]

36

Liu et al. [34]

100

Time of ERCP
Within 72 hours
of admission
Within 24 hours
of admission

US

ERCP EUS

Specifity, %
US

ERCP

Overall accuracy, %

EUS

US

ERCP EUS

50

92

91

100

97

100

83

89

97

26

97

97

100

95

98

75

96

98

*The presence of gallbladder stones was confirmed by direct inspection of gallbladder contents whenever cholecystectomy was performed. The
presence of choledocholithiasis was assessed by comparing ERCP and EUS.
ERCP—endoscopic retrograde cholangiopancreatography; EUS—endoscopic ultrasound; US—ultrasound.

Surgical Treatment
Because of the high recurrence rate of pancreatitis (up to
45%) in patients who are discharged from the hospital
without cholecystectomy after an episode of gallstone pancreatitis, definitive treatment for gallstone disease is highly
recommended [27]. Recurrent bile duct calculi have been
reported in 2% to 6% of patients after EST. The subsequent
clinical course of patients whose gallbladder is left in situ
following successful endoscopic removal of stones from
the common bile duct remains controversial. Although the
number of gallstone carriers who develop pancreatitis is
small and ranges from 3% to 8% [38], stones of less than 5
mm in diameter increase the risk of developing acute pancreatitis fourfold [39]. Also, the risk of acute pancreatitis in
patients with gallstone disease is reported to be reduced to
that of the normal population following cholecystectomy
[40]. From the 1960s to the 1980s, early surgical intervention was recommended and found to be associated with a
reduced mortality rate [41]. A prospective investigation by
Kelly and Wagner [42] in 1988 comparing early and late
cholecystectomy in 165 patients with acute gallstone pancreatitis demonstrated decreased morbidity and mortality
for delayed surgery, leading to the recommendation that
cholecystectomy should be postponed until pancreatitis
has subsided. According to the guidelines of the British
Society of Gastroenterology, patients with mild gallstone
pancreatitis should receive definitive management of their
gallstone disease within 2 to 4 weeks after recovery from an
episode of acute pancreatitis [43]. Uhl et al. [44••] recommend that laparoscopic cholecystectomy should be performed earlier, 5 to 7 days after the onset of mild or
edematous acute pancreatitis. These data are congruent
with the recommendation by the National Institutes of
Health Consensus Conference that cholecystectomy in
mild acute gallstone pancreatitis should be performed 5 to
6 days after disease onset. One reason to postpone surgical
cholecystectomy in acute gallstone pancreatitis until day 4
or 5 is the observation that severe pancreatitis with pancreatic necrosis is usually fully established after approximately
4 days [45]. Cholecystectomy before day 4, even in mild or

edematous pancreatitis, is therefore not recommended,
because the rate of complications may still rise. A recently
published study by Sargen and Kingsnorth [46] analyzed
the effect of deviating from these clinical guidelines and
concluded that such deviation would result in high rates of
hospital readmission. In patients with severe or necrotizing
acute pancreatitis, cholecystectomy should be performed 7
to 21 days after onset, provided that the episode of pancreatitis has subsided (Fig. 2). In elderly high-risk patients
with gallstone-induced pancreatitis, EST removal of stones
from the common bile duct may be sufficient [47].
Whether placement of a pancreatic duct stent concomitantly with EST, which has been reported to lower postERCP pancreatitis rates [48,49], is beneficial for patients
who undergo EST for biliary pancreatitis is doubtful and
needs further evaluation. An algorithm for the treatment of
acute gallstone pancreatitis is presented in Figure 2.

Conclusions
The diagnosis of acute pancreatitis should be established
within 48 hours after onset of symptoms or hospital
admission. Early identification of a biliary cause is recommended using clinical, laboratory, and imaging studies. In
patients with severe pancreatitis, a contrast-enhanced CT
scan or MRI may be required to detect complications and
the extent of pancreatic necrosis. Signs of biliary obstruction, sepsis, and severe gallstone pancreatitis should
prompt urgent ERCP. EST is the treatment of choice in
patients with bile duct or papillary stones. For patients
with gallstones, cholecystectomy should be performed
within 5 to 7 days after onset of mild pancreatitis and
within 3 to 4 weeks in patients with severe pancreatitis.
Intra-abdominal fluid collection in a patient with signs of
sepsis or systemic inflammatory response syndrome
should raise the suspicion of an infected necrosis or
abscess. This severe complication of pancreatitis may
require rapid surgical intervention for necrosectomy and
must be ruled out by imaging-guided fine-needle aspiration and gram-stain and bacterial culture.
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Figure 2. Algorithm for therapeutic approach
to acute gallstone pancreatitis. FNP—fineneedle puncture. (Adapted from Uhl et al.
[44••].)
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