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CHAPTER 6

Gallstone pancreatitis: diagnosis and treatment
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Abbreviations

ALT alanine transaminase

AP acute pancreatitis

CBD common bile duct

CCY cholecystectomy

CT computed tomography

ERCP endoscopic retrograde

cholangiopancreatography

ES endoscopic sphincterotomy

EUS endoscopic ultrasound

IOC intraoperative cholangiogram

MRCP magnetic resonance

cholangiopancreatography

SIRS systemic inflammatory response syndrome

TUS transabdominal ultrasound

US ultrasound

Summary

Acute pancreatitis (AP) is the leading gastrointestinal

disorder requiring hospitalization in the United States,

and gallstone disease is the most common etiologic

factor worldwide [1]. Recurrence and complications

of gallstone pancreatitis may be avoidable with proper

diagnosis and treatment. Clinical history coupled with

laboratory and imaging is accurate in diagnosing gall-

stone disease, particularly with the advent of magnetic

resonance cholangiopancreatography (MRCP) and

endoscopic ultrasound (EUS). While less utilized as a

diagnostic test, endoscopic retrograde cholangiopan-

creatography (ERCP) remains the preferred approach
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for the treatment of choledocholithiasis and concomi-

tant cholangitis or biliary obstruction in the setting

of severe AP. When performed in a timely manner,

cholecystectomy (CCY) is highly effective in preventing

recurrent gallstone pancreatitis. Among poor operative

candidates, ERCP with biliary sphincterotomy is a

reasonable surrogate. This chapter reviews the current

evidence for diagnosing and treating acute gallstone

pancreatitis.

Introduction

Gallstone disease represents the single leading cause of

acute pancreatitis (AP), accounting for approximately

50% of cases in the Western world [2, 3]. The majority

of AP patients will experience a benign course and

rapid recovery with supportive management. However,

up to 20% develop severe pancreatitis with systemic

(organ failure) or local complications that may result

in mortality, with rates quoted as high as 15% [4].

Although there is a definite correlation between gall-

stones and AP, the precise pathophysiology of gallstone

(a.k.a., biliary) pancreatitis remains unclear. The most

important purported mechanisms include (i) transient

or sustained occlusion of the pancreatic duct leading to

an increase in intraductal pressure and (ii) bile reflux

into the pancreatic duct [5].

When a patient presents with AP, the clinician often

jumps to the conclusion that the underlying cause

is alcohol or gallstones. While there are numerous

alternative etiologies that will be discussed in other

chapter(s), our discussion is organized by several key

64



�

� �

�

Chapter 6: Gallstone pancreatitis: diagnosis and treatment 65

questions that should be considered by the treating

physician:

1 How is gallstone pancreatitis diagnosed?

2 What tests are available to evaluate for common bile

duct (CBD) stones?

3 For patients with gallstone pancreatitis, what is the

role of ERCP in the acute setting?

4 What is the impact of CCY for the prevention of recur-

rent gallstone pancreatitis, andwhen should it be per-

formed?

5 What is the benefit of ERCP for patients who are poor

candidates for CCY?

In this chapter, we review the definition of gallstone

pancreatitis and themethods bywhich gallstonesmay be

implicated as the cause. We underscore the indications

for ERCP and CCY and alternative strategies to attenuate

the disease course and prevent its recurrence.

How is gallstone pancreatitis
diagnosed?

Once a diagnosis of AP is established, identifying

gallstones as the underlying cause is crucial since

complications and recurrence may be avoidable with

interventions such as CCY and ERCP (Figure 6.1) [6].

CCY is highly effective in preventing recurrent episodes

of AP, but only when the etiology is gallstones [7].

Therefore, gallstone pancreatitis should be confirmed

by documenting gallbladder stones on cross-sectional

imaging, transient fluctuation in liver chemistries >3×
upper limit of normal, or both. If neither is present, the

benefit of empiric CCY is unproven [8].

Laboratories
An early clue that gallstones are the primary etiology is

the relative elevation of serum amylase, which is often

disproportionately higher in comparison to other etiolo-

gies [9]. However, amylase levels tend to drop rapidly

and even normalize within 24hours. In contrast, lipase

remains elevated for a longer period; among patients

who present several days after symptom onset, the

amylase may have normalized/near-normalized while

the lipase remains elevated [10]. Serum lipase is more

sensitive and specific than amylase for establishing

the diagnosis of AP since lipase persists longer than

amylase, and there are fewer nonpancreatic etiologies

for elevations in serum lipase (Table 6.1) [11].

Beyond characterizing the pattern of pancreatic

chemistry elevation, marked increases (>3× upper

limit of normal) in liver chemistries are useful for

distinguishing gallstones from alternative etiologies.

Alanine transaminase (ALT) is probably the single most

reliable test, having a positive predictive value of 93%

for a biliary cause when elevated threefold [12, 13].

However, up to 15% of patients with biliary pancreatitis

have normal liver chemistries at presentation, and any

cause for AP may induce elevation of these parameters

simply by extrinsic compression of the extrahepatic

biliary tree [14].

Cross-sectional imaging
Given its wide availability, lack of ionizing radiation,

low cost, minimal interoperator variability, and high

sensitivity/specificity (>95%) for gallbladder stones,

transabdominal ultrasound (TUS) is the preferred initial

imaging modality for patients with suspected gallstone

pancreatitis [15]. However, in the setting of AP, the

sensitivity is reduced to approximately 60% due to

bowel distension and poor patient compliance with the

examination: deep probing of the upper abdomen with

the ultrasound (US) transducer is rarely feasible in such

individuals. In addition, the sensitivity for diagnosing

bile duct stones is even lower (20–50%), particularly

in the setting of obesity. Moreover, the lack of biliary

dilation does not rule out a biliary etiology during the

first 48hours [16].

Compared to TUS, computed tomography (CT) is

marginally better for detecting CBD stones. While useful

for diagnosing local complications of AP, CT during the

first 48hours of AP should be reserved for uncertain

diagnoses, since iodinated contrast may precipitate

renal failure or even pancreatic necrosis [17].

Although sonographic characteristics of gallstones are

the same when detected by TUS or EUS, the latter has a

higher sensitivity (85–100%) in diagnosing gallbladder

stones (especially small stones and sludge) due to the

proximity of the US transducer to the gallbladder [18].

MRCP is also more sensitive than TUS and can identify

local complications of AP and pancreatic ductal anatomy

at the same time [19].
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Acute pancreatitis

Demographic factors
suggesting GS 

Age > 50 years

Female

History of gallstone
disease 

Laboratories

Transient increase in
liver chemistries

(especially ALT) >3×
ULN 

Yes?

High probability of GS
AP --> proceed to CCY 

Imaging

TUS or CT

GB stones present

High probability of GS
AP --> proceed to CCY 

No stones

Consider further
imaging (MRCP/EUS)
and other work-up to
identify an etiology

Figure 6.1 Confirming a diagnosis of gallstone pancreatitis. TUS, transabdominal ultrasound; CT, computed tomography; CCY, chole-
cystectomy; GS, gallstone; GB, gallbladder; MRCP, magnetic resonance cholangiopancreatography; EUS, endoscopic ultrasound; ULN,
upper limit normal; AP, acute pancreatitis; ALT, alanine transaminase.

Table 6.1 Nonpancreatic etiologies for elevation in serum amylase or lipase.

Causes Amylase Lipase

Abdominal pathology Peptic ulcer disease Mesenteric ischemia Acute

appendicitis Cholecystitis Intestinal obstruction

Gynecological disorders

Peptic ulcer disease Mesenteric ischemia Acute

appendicitis

Extra-abdominal

pathology

Salivary gland disease Pneumonia Head injury Bone fractures Crush injury Fat embolism

Metabolic disorders Renal failure Liver failure Diabetic ketoacidosis

Anorexia nervosa and Bulimia

Renal failure

Others HIV Macroamylasemia Cigarette smoking

Neoplasms: lung, gastric, breast, and myeloma

Since there are fewer causes for elevation in serum lipase (specificity), and it remains elevated longer than serum amylase (sensitivity), lipase is

considered more specific and sensitive for the diagnosis of acute pancreatitis.

What tests are available to evaluate
for common bile duct stones?

While CCY is highly effective in preventing recurrent

bouts of gallstone pancreatitis, unrecognized CBD

stones are likely to cause additional complica-

tions – including AP – even following CCY. In all

cases of gallstone pancreatitis, the possibility of chole-

docholithiasis must be considered in any management

algorithm (Figure 6.2). Usually, gallstone pancreatitis is

 10.1002/9781118924907.ch6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/9781118924907.ch6 by C

olum
bia U

niversity L
ibraries, W

iley O
nline L

ibrary on [19/02/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



�

� �

�

Chapter 6: Gallstone pancreatitis: diagnosis and treatment 67

Gallstone
pancreatitis 

TUS, clinical,
biochemistries 

Low suspicion
- No intermediate

or high factors

CCY

Intermediate
suspicion

Dilated bile duct

CCY ± IOC
MRCP
EUS

High suspicion
Persistent

elevation/increasing liver
chemistries, jaundice

Dilated bile duct with 1–2×
elevation in liver chemistries 

EUS --> if
positive

convert to
ERCP + ES 

CCY ± IOC --> ERCP + ES if
unable to extract BD stones 

laparoscopically¥ 

CBD stone
confirmed 

ERCP + ES
Laparoscopic CCY

with CBD stone
extraction¥ 

Mild and persistent
elevation of liver

chemistries 

Figure 6.2 Recommended algorithm for diagnosing choledocholithiasis. TUS, transabdominal ultrasound; CCY, cholecystectomy; IOC,
intraoperative cholangiogram;MRCP,magnetic resonance cholangiopancreatography; ERCP, endoscopic retrograde cholangiopancre-
atography; EUS, endoscopic ultrasound; CBD, common bile duct. IOC is an option; the CBD should be imaged by some modality, that
is, MRCP, ERCP, and IOC. ¥Being highly operator dependent, the best strategy between laparoscopic and endoscopic stone extraction
will be determined by the availability of local expertise and technology.

caused by the spontaneous passage of a CBD stone into

the duodenum. Since the majority of patients do not

have retained CBD stones, diagnostic testing should be

titrated to the level of clinical suspicion (Figure 6.2).

ERCP
ERCP is the gold standard for diagnosing CBD stones,

but its risk profile [20] and the advent of less invasive

imaging modalities have significantly reduced its utility

as a purely diagnostic test. Furthermore, cholangiog-

raphy may miss small gallstones [21]; in cases where

there is a very high suspicion for or prior confirmation

of CBD stones, ERCP with endoscopic sphincterotomy

(ES) and balloon sweep is typically performed. If avail-

able, laparoscopic surgical expertise with CBD stone

extraction actually appears preferential to an ERCP-first

strategy; in this scenario, the surgeon performs a CCY

and attempts to clear the CBD laparoscopically, using

ERCP with sphincterotomy only if unsuccessful. Even

when the pretest probability of CBD stones approaches

100%, an intraoperative cholangiography (IOC)-first

as opposed to ERCP-first strategy is more cost effective

[22]. In our experience, most surgeons prefer to have

the CBD cleared preoperatively via ERCP when this is

readily available so as to minimize the morbidity of CCY.

Regardless of local expertise, ERCP should no longer

be considered a diagnostic test for bile duct stones. The

availability of EUS andMRCP, lower-risk and highly sen-

sitive imaging modalities for suspected choledocholithi-

asis, has relegated ERCP to a therapeutic intervention

when stones are present assuredly.

Intraoperative cholangiography (IOC)
In the United States, IOC is performed in approximately

30% of individuals undergoing CCY. Its sensitivity

varies from 59% to 100% and specificity from 93% to

100% in detecting CBD stones and is highly operator

dependent [23, 24]. In patients with mild gallstone

pancreatitis but no ongoing biliary obstruction, the

optimal approach to clearing the CBD is to perform

CCY with IOC first using ERCP to clear stones that are

retained postoperatively [25]. Since most stones have

already passed into the duodenum and only a minority

of patients have CBD stones at the time of CCY, ERCP

is unnecessary for most patients presenting with acute

gallstone pancreatitis [26, 27]. By performing IOC first,

fewer patients undergo unnecessary ERCP (and other

diagnostics), and the length of hospitalization can be

shortened.
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However, many surgeons perform IOC infre-

quently – and fewer are comfortable with laparoscopic

removal of bile duct stones [22, 25, 28–32]. Some

surgeons have proposed laparoscopic CBD exploration

as an excellent single-step approach for CBD stone

clearance [33, 34], but this technique is infrequently

performed [35]. The single-stage laparoendoscopic

treatment (a.k.a., “rendezvous technique”) is an alter-

native to laparoscopic stone extraction. During IOC, a

guidewire can be advanced under fluoroscopic guidance

and in an antegrade manner across the sphincter of

Oddi. A duodenoscope is advanced per os to the major

papilla, where the wire is grasped and the bile duct

accessed without the need for traditional cannulation

maneuvers [36]. This results in high rates of BD stone

clearance during CCY and is less invasive and costly

than sequential CCY followed by ERCP under a second

sedative. This combination approach has not been

widely accepted since laparoscopic and ERCP expertise

usually obligates two physicians, creating a logistical

conundrum [37]. For these reasons, EUS and MRCP

have been increasingly utilized in these cases of gall-

stone pancreatitis with question of retained CBD stones

[38, 39].

MRCP
MRCP has high sensitivity (81–100%) and specificity

(92–100%) for the diagnosis of choledocholithiasis [40].

However, the sensitivity of MRCP is directly related to

the size of gallstones, so its diagnostic yield is lowest for

small (<5mm) stones and sludge [41, 42]. This means

that a negative MRCP cannot always exclude gallstones

as the etiology since small stones are often the cause

of AP [16]. In addition, patients must be able to hold

their breath for approximately 20 seconds to acquire

images of reasonable quality. However, MRCP has the

advantage of being noninvasive, more widely available,

and less operator dependent than EUS [43].

EUS
Several studies have shown that EUS is highly sensitive

(>90%) for detecting choledocholithiasis when conven-

tional imaging is negative [18, 44]. EUS is comparable

or superior to cholangiography in detecting biliary

stones [45, 46], and its performance is not influenced

by stone size or bile duct diameter [21]. In an economic

evaluation, an EUS-based approach was superior to

ERCP with ES in severe biliary AP (costing C$742 less

per patient) and only slightly more expensive in the

setting of nonsevere biliary AP; using an EUS-first as

opposed to ERCP-first approach was associated with

fewer complications (3% fewer cases of post-ERCP pan-

creatitis) [47]. Moreover, in a meta-analysis comparing

EUS to ERCP in patients with acute biliary pancreatitis,

EUS avoided unnecessary ERCP in up to 71% of cases

(another reminder that most patients with gallstone

pancreatitis pass the CBD stone spontaneously) [48].

In the appropriate setting, patients with a moderate

suspicion of CBD stones may be consented for EUS and

ERCP in the same setting. An EUS should be performed

initially, and if a CBD stone is identified, the procedure

may be converted to ERCP with ES during the same

session (Table 6.2).

Table 6.2 Cross-sectional imaging for gallstone disease.

Modality Sensitivity/accuracy Risk profile Cost

CBD stones GB stones

TUS + +++ − +
CT ++ ++ − ++
EUS ++++a ++++b + +++
MRCP ++++ ++++b + +++
ERCP ++++ ++ +++ +++

CBD, common bile duct; GB, gallbladder; TUS, transabdominal ultrasound; CT, computed tomography; EUS, endoscopic ultrasound; MRCP,

magnetic resonance cholangiopancreatography; ERCP, endoscopic retrograde cholangiopancreatography.
aEUS has a better sensitivity than MRCP and ERCP in detecting small stones (<5mm) and sludge.
bAlthough the sensitivity of EUS and MRCP is higher than the sensitivity of TUS in identifying gallstones, they are rarely used as a first-line

technique due to their cost, availability, and slightly higher risk profile.
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In summary, the decision to perform an MRCP,

EUS, ERCP, or IOC depends on pretest probability

and local expertise. In cases of low to intermediate

suspicion, where the probability of a bile duct stone is

approximately 30% or less, laparoscopic CCY with IOC

first is probably the most expeditious and cost-effective

strategy, assuming local surgical expertise. If a stone

is identified during IOC and it cannot be extracted

or flushed through the sphincter of Oddi during

laparoscopy, then ERCP with ES within 24hours is

appropriate. In cases of higher suspicion or known

choledocholithiasis preoperatively, EUS with a plan to

convert to ERCP during the same session is the preferred

approach. In these cases, next-day laparoscopic CCY

would result in the shortest hospitalization [49]. MRCP

is an excellent and minimally invasive tool to guide

management when laparoscopic IOC and EUS expertise

are lacking.

For patients with acute gallstone
pancreatitis, what is the role for ERCP
in the acute setting?

At this point, the clinician has established a diagnosis

of gallstone pancreatitis and the probability of chole-

docholithiasis. In specific cases, early ERCP – typically

defined as within 72hours of clinical presentation – may

impact the disease course. In a nutshell, early ERCP

reduces the complications of AP when patients have

concomitant acute cholangitis or predicted severe AP

with biliary obstruction (Figure 6.3). There are a variety

of scoring systems to assess disease severity, including

Ranson’s criteria, APACHE-II score, BISAP score, Balt-

hazar CT severity index, and the systemic inflammatory

response syndrome (SIRS) score [50–54]. Due to their

simplicity and reasonable predictive value, we prefer to

couple clinical judgment with SIRS, serum blood urea

nitrogen, and hematocrit at the time of admission and

after 24–48hours to make this determination [55–58].

Ample evidence supports performing early ERCP

(<72hours) with or without ES, in patients with

gallstone pancreatitis and concurrent signs or symp-

toms of cholangitis (typically fever, jaundice, sepsis

physiology, and rigors, among others) [59, 60]. In a

meta-analysis of seven randomized controlled trials

including 757 patients, Tse et al. confirmed a significant

reduction in mortality (relative risk (RR) 0.20, 95% CI

0.06–0.68) and local (RR 0.45, 95% CI 0.20–0.99) and

systemic complications (RR 0.37, 95% CI 0.18–0.78)

using an early ERCP strategy for patients with AP and

concomitant acute cholangitis [61]. There were no

differences in outcome between individuals undergoing

ERCP within 24 or 72hours. However, in patients with

acute cholangitis, we advocate urgent ERCP [6, 55].

Individuals with predicted severe gallstone AP and

coexisting biliary obstruction (a conjugated bilirubin

level >5mg/dL) also benefit from early ERCP [3, 62].

This strategy can reduce the frequency of local (RR

0.53, 95% CI 0.26–1.07) and systemic (RR 0.56 95%

CI 0.30–1.02) complications [61]. In the absence of

cholangitis or biliary obstruction, the role of urgent

ERCP remains controversial even in predicted severe

AP [60].

Stone removal may not always be accomplished

especially in the setting of suppurative acute cholangitis

or in cases of large (>1.5 cm) or multiple CBD stones.

In these situations, placing a bridging plastic stent is a

reasonable temporizing measure in order to achieve

short-term biliary drainage [63, 64]. Moreover, stent

placement may help by softening or fracturing large

CBD stones. Studies have shown that stones are smaller

and occasionally even absent several weeks after stent

placement [65, 66]. Whenever possible, multiple stents

should be placed since the rate of stent occlusion and

secondary cholangitis is smaller compared to one stent

[67]. Stents with a double pigtail configuration, as

opposed to flanged stents, probably have a lower risk of

migration below retained stones.

In addition to CBD stone extraction and assuring bile

duct drainage, there are limited data suggesting the ben-

efit of early pancreatic duct stent placement to assure

pancreatic duct drainage/decompression. In a pilot study

of 27 patients, Fejes and colleagues evaluated the feasi-

bility and safety of urgent ERCP with pancreatic stent

placement in patients with biliary AP [68]. The authors

observed a significantly lower rate of local (pancreatic

necrosis, phlegmon, pseudocyst, abdominal fluid collec-

tions) and systemic complications (sepsis and shock) and

organ failure in those who underwent PD stent place-

ment (7%) than in controls who underwent ERCP with

ES alone (25%); mortality rates (0% vs. 7%, respec-

tively) also favored pancreatic stent placement, although

this did not reach statistical significance. These data have

been supported by two other small studies [69] [70].

However, in all three reports, pancreatic stent placement
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Acute biliary

pancreatitis 

High suspicion/confirmed

choledocolithiasis 

Acute cholangitis

Present

Early ERCP 

Absent

Predicted severe AP

with biliary obstruction 

Early ERCP*

All others

Elective ERCP prior to

discharge when AP is

resolved/nearly resolved 

Figure 6.3 Indications and timing of ERCP in acute biliary pancreatitis. *Early ERCP is defined as ERCP within 72hours of clinical
presentation. AP, acute pancreatitis; ERCP, endoscopic retrograde cholangiopancreatography.

was performed only in individuals considered high risk

(difficult sphincterotomies) for post-ERCP pancreatitis.

The role of urgent PD stent placement as an interven-

tion to attenuate the disease course for patients with

gallstone (or other causes) pancreatitis requires further

investigation, as there are inherent potential hazards of

applying ERCP to this population.

What is the impact
of cholecystectomy on the prevention
of recurrent gallstone pancreatitis,
and when should it be performed?

Once the patient recovers from an episode of mild

gallstone pancreatitis, laparoscopic CCY should be

performed during the same hospitalization to prevent

the recurrence of gallstone-related complications [6,

55, 71]. If the gallbladder is left in situ, pancreatitis

may recur in 30–50% [72]. The risk is higher in the

first month following index gallstone AP [73, 74].

In contrast, when early CCY is performed, the risk

can be reduced to <5%; the reasons for recurrence

following CCY include inadequate clearance of the

CBD at the time of initial presentation and incorrectly

attributing gallstones as the underlying etiology for AP

[75, 76]. Same-stay CCY is preferred to a postdischarge

strategy based on several studies including a systematic

review that included 998 patients, which found higher

readmission rates (18% vs. 0%, P< 0.0001) in those

who did not undergo same-stay CCY [77]. Additionally,

early CCY is associated with reduced length of stay and

total hospital charges [78].

Among patients who are good operative candidates,

CCY following ERCP with ES is superior to ES alone for

the prevention of recurrent gallstone AP [79, 80]. In a

cohort of 4682 patients admitted with their first episode

of acute gallstone AP, the rate of recurrent AP was sig-

nificantly lower for those who had ES+CCY (1.2%) as

compared to those who underwent CCY alone (4.4%,

P<0.05) or ES alone (6.7%, P=0.0001) [7]. Addition-

ally, while ES significantly decreases the rate of recurrent

gallstone AP (compared to medical management), ES

alone does not prevent other complications of retained

gallbladder stones [77].
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In patients with severe gallstone AP and evolving local

complications such as fluid collections, laparoscopic CCY

during the index admission is technically difficult and

has greater morbidity, particularly from postoperative

infection [81, 82]. In these cases, CCY should be delayed

until peripancreatic fluid collections/necrosis resolve or

if they persist at least 6 weeks, at which time CCY can

be safely performed as part of the surgical management

of organized pancreatic necrosis [55].

What is the benefit of ERCP
for patients who are poor candidates
for cholecystectomy?

In patients who are poor candidates for CCY, such as

those with Child class B or C cirrhosis, ERCP with ES

is an acceptable therapeutic alternative to CCY, irre-

spective of the presence of CBD stones [7, 83]. Hwang

et al. found that the probability of developing recurrent

attacks of pancreatitis after 1, 2, and 5 years among

individuals with gallstone pancreatitis and gallbladder in

situ was significantly lower in patients who underwent

ERCP (5%, 7% and 11%, respectively) compared to

those who did not (11%, 16%, and 23%; hazard ratio

0.45 [95% CI, 0.30–0.69]; P<0.01) [84]. However, it

is worth reiterating that other complications related

to gallstone disease such as cholecystitis and/or biliary

pain may still occur [75].

Summary

Gallstones represent one of few etiologies of AP where

appropriate and timely intervention may significantly

impact the patient’s short- and long-term prognosis.

While confirming the diagnosis of gallstone pancreatitis

is fairly straightforward, it is inappropriate to assume

gallstones as the underlying etiology without supporting

evidence, since CCY and ES have no proven benefit

for individuals with AP secondary to other etiologies.

With improvements in laparoscopy, EUS, and MRCP,

diagnostic ERCP should be avoided almost without

exception. A multidisciplinary approach to patients

with known or suspected gallstone AP should include

the input of surgeons, gastroenterologists, and radiolo-

gists in deciding the need for and appropriate sequence

of imaging and interventions. With rare exception,

gallstone pancreatitis is now a curable disease.

References

1 Yadav D, Lowenfels AB. The epidemiology of pancre-

atitis and pancreatic cancer. Gastroenterology 2013;144:

1252–1261.

2 Johnson C, Levy P. Detection of gallstones in acute pancre-

atitis: when and how? Pancreatology 2010;10:27–32.

3 Fogel EL, Sherman S. ERCP for gallstone pancreatitis. New

England Journal of Medicine 2014;370:150–157.

4 van Santvoort HC, Bakker OJ, Bollen TL, et al. A con-

servative and minimally invasive approach to necrotizing

pancreatitis improves outcome. Gastroenterology 2011;

141:1254–1263.

5 Lerch MM, Gorelick FS. Models of acute and chronic pan-

creatitis. Gastroenterology 2013;144:1180–1193.

6 Tenner S, Baillie J, DeWitt J, et al. American College

of Gastroenterology guideline: management of acute

pancreatitis. American Journal of Gastroenterology

2013;108:1400–1415; 1416.

7 Mustafa A, Begaj I, DeakinM, et al. Long-term effectiveness

of cholecystectomy and endoscopic sphincterotomy in the

management of gallstone pancreatitis. Surgical Endoscopy

2014;28:127–133.

8 Trna J, Vege SS, Pribramska V, et al. Lack of significant

liver enzyme elevation and gallstones and/or sludge on

ultrasound on day 1 of acute pancreatitis is associated

with recurrence after cholecystectomy: a population-based

study. Surgery 2012;151:199–205.

9 Alexakis N, Lombard M, Raraty M, et al. When is pancreati-

tis considered to be of biliary origin and what are the impli-

cations for management? Pancreatology 2007;7:131–141.

10 Gomez D, Addison A, De Rosa A, et al. Retrospective study

of patients with acute pancreatitis: is serum amylase still

required? British Medical Journal Open 2012;2.

11 Koizumi M, Takada T, Kawarada Y, et al. JPN Guidelines

for themanagement of acute pancreatitis: diagnostic criteria

for acute pancreatitis. Journal of Hepato-Biliary-Pancreatic

Surgery 2006;13:25–32.

12 Levy P, Boruchowicz A, Hastier P, et al. Diagnostic criteria in

predicting a biliary origin of acute pancreatitis in the era of

endoscopic ultrasound: multicentre prospective evaluation

of 213 patients. Pancreatology 2005;5:450–456.

13 Liu CL, Fan ST, Lo CM, et al. Clinico-biochemical prediction

of biliary cause of acute pancreatitis in the era of endoscopic

ultrasonography. Alimentary Pharmacology & Therapeutics

2005;22:423–431.

14 Dholakia K, Pitchumoni CS, Agarwal N. How often are liver

function tests normal in acute biliary pancreatitis? Journal

of Clinical Gastroenterology 2004;38:81–83.

15 Benarroch-Gampel J, Boyd CA, Sheffield KM, et al.

Overuse of CT in patients with complicated gallstone

 10.1002/9781118924907.ch6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/9781118924907.ch6 by C

olum
bia U

niversity L
ibraries, W

iley O
nline L

ibrary on [19/02/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



�

� �

�

72 Pancreatitis

disease. Journal of the American College of Surgeons

2011;213:524–530.

16 Fogel EL, Sherman S. Acute biliary pancreatitis: when

should the endoscopist intervene? Gastroenterology

2003;125:229–235.

17 Arvanitakis M, Delhaye M, De Maertelaere V, et al.

Computed tomography and magnetic resonance imaging

in the assessment of acute pancreatitis. Gastroenterology

2004;126:715–723.

18 O’Neill DE, Saunders MD. Endoscopic ultrasonography

in diseases of the gallbladder. Gastroenterology Clinics of

North America 2010;39:289–305; ix.

19 Hou LA, Van Dam J. Pre-ERCP imaging of the bile duct and

gallbladder. Gastrointestinal Endoscopy Clinics of North

America 2013;23:185–197.

20 Freeman ML. Adverse outcomes of ERCP. Gastrointestinal

Endoscopy 2002;56:S273–S282.

21 Ney MV, Maluf-Filho F, Sakai P, et al. Echo-endoscopy ver-

sus endoscopic retrograde cholangiography for the diagno-

sis of choledocholithiasis: the influence of the size of the

stone and diameter of the common bile duct. Arquivos de

Gastroenterologia 2005;42:239–243.

22 Rogers SJ, Cello JP, Horn JK, et al. Prospective randomized

trial of LC+LCBDE vs ERCP/S+LC for common bile duct

stone disease. Archives of Surgery 2010;145:28–33.

23 Maple JT, Ben-Menachem T, Anderson MA, et al. The

role of endoscopy in the evaluation of suspected choledo-

cholithiasis. Gastrointestinal Endoscopy 2010;71:1–9.

24 Orenstein SB, Marks JM, Hardacre JM. Technical aspects

of bile duct evaluation and exploration. Surgical Clinics of

North America 2014;94:281–296.

25 Brown LM, Rogers SJ, Cello JP, et al. Cost-effective treat-

ment of patients with symptomatic cholelithiasis and pos-

sible common bile duct stones. Journal of the American

College of Surgeons 2011;212:1049–1060; e1–e7.

26 Tabone LE, Conlon M, Fernando E, et al. A practical

cost-effective management strategy for gallstone pancre-

atitis. American Journal of Surgery 2013;206:472–477.

27 Iranmanesh P, Frossard JL, Mugnier-Konrad B, et al. Ini-

tial cholecystectomy vs sequential common duct endoscopic

assessment and subsequent cholecystectomy for suspected

gallstone migration: a randomized clinical trial. Journal of

the American Medical Association 2014;312:137–144.

28 Sanjay P, Tagolao S, Dirkzwager I, et al. A survey

of the accuracy of interpretation of intraoperative

cholangiograms. Hepato Pancreato Biliary (Oxford)

2012;14:673–676.

29 Videhult P, Sandblom G, Rasmussen IC. How reli-

able is intraoperative cholangiography as a method

for detecting common bile duct stones? A prospec-

tive population-based study on 1171 patients. Surgical

Endoscopy 2009;23:304–312.

30 Dasari BV, Tan CJ, Gurusamy KS, et al. Surgical versus

endoscopic treatment of bile duct stones. Cochrane

Database of Systematic Reviews 2013;9:CD003327.

31 Lu J, Cheng Y, Xiong XZ, et al. Two-stage vs single-stage

management for concomitant gallstones and common

bile duct stones. World Journal of Gastroenterology

2012;18:3156–3166.

32 Bencini L, Tommasi C, Manetti R, et al. Modern approach to

cholecysto-choledocholithiasis. World Journal of Gastroin-

testinal Endoscopy 2014;6:32–40.

33 Hanif F, Ahmed Z, Samie MA, et al. Laparoscopic

transcystic bile duct exploration: the treatment of first

choice for common bile duct stones. Surgical Endoscopy

2010;24:1552–1556.

34 Bansal VK, Misra MC, Rajan K, et al. Single-stage laparo-

scopic common bile duct exploration and cholecystectomy

versus two-stage endoscopic stone extraction followed by

laparoscopic cholecystectomy for patients with concomitant

gallbladder stones and common bile duct stones: a random-

ized controlled trial. Surgical Endoscopy 2014;28:875–885.

35 Sheffield KM, Han Y, Kuo YF, et al. Variation in the

use of intraoperative cholangiography during cholecys-

tectomy. Journal of the American College of Surgeons

2012;214:668–679; discussion 679–681.

36 Tommasi C, Bencini L, Bernini M, et al. Routine use

of simultaneous laparoendoscopic approach in patients

with confirmed gallbladder and bile duct stones: fit for

laparoscopy fit for "rendezvous". World Journal of Surgery

2013;37:999–1005.

37 La Greca G, Barbagallo F, Di Blasi M, et al. Laparo-

endoscopic “Rendezvous” to treat cholecysto-

choledocolithiasis: Effective, safe and simplifies the

endoscopist’s work. World Journal of Gastroenterology

2008;14:2844–2850.

38 Ragulin-Coyne E, Witkowski ER, Chau Z, et al. Is routine

intraoperative cholangiogram necessary in the twenty-first

century? A national view. Journal of Gastrointestinal

Surgery 2013;17:434–442.

39 Buddingh KT, Hofker HS, ten Cate Hoedemaker HO,

et al. Safety measures during cholecystectomy: results

of a nationwide survey. World Journal of Surgery

2011;35:1235–1241; discussion 1242–1243.

40 Hallal AH, Amortegui JD, Jeroukhimov IM, et al. Mag-

netic resonance cholangiopancreatography accurately

detects common bile duct stones in resolving gallstone

pancreatitis. Journal of the American College of Surgeons

2005;200:869–875.

41 Srinivasa S, Sammour T, McEntee B, et al. Selective use of

magnetic resonance cholangiopancreatography in clinical

practice may miss choledocholithiasis in gallstone pancre-

atitis. Canadian Journal of Surgery 2010;53:403–407.

42 Kondo S, Isayama H, Akahane M, et al. Detection of

common bile duct stones: comparison between endoscopic

ultrasonography, magnetic resonance cholangiography,

and helical-computed-tomographic cholangiography.

European Journal of Radiology 2005;54:271–275.

43 Aube C, Delorme B, Yzet T, et al. MR cholangiopancreatog-

raphy versus endoscopic sonography in suspected common

 10.1002/9781118924907.ch6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/9781118924907.ch6 by C

olum
bia U

niversity L
ibraries, W

iley O
nline L

ibrary on [19/02/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



�

� �

�

Chapter 6: Gallstone pancreatitis: diagnosis and treatment 73

bile duct lithiasis: a prospective, comparative study. Amer-

ican Journal of Roentgenology 2005;184:55–62.

44 Zhan X, Guo X, Chen Y, et al. EUS in exploring the etiology

of mild acute biliary pancreatitis with a negative finding of

biliary origin by conventional radiological methods. Journal

of Gastroenterology and Hepatology 2011;26:1500–1503.

45 Sivak MV, Jr., EUS for bile duct stones: how does

it compare with ERCP? Gastrointestinal Endoscopy

2002;56:S175–S177.

46 Scheiman JM, Carlos RC, Barnett JL, et al. Can endoscopic

ultrasound or magnetic resonance cholangiopancreatogra-

phy replace ERCP in patients with suspected biliary disease?

A prospective trial and cost analysis. American Journal of

Gastroenterology 2001;96:2900–2904.

47 Romagnuolo J, Currie G, Calgary Advanced Therapeutic

Endoscopy Center study g. Noninvasive vs. selective

invasive biliary imaging for acute biliary pancreatitis:

an economic evaluation by using decision tree analysis.

Gastrointestinal Endoscopy 2005;61:86–97.

48 De Lisi S, Leandro G, Buscarini E. Endoscopic ultrasonog-

raphy versus endoscopic retrograde cholangiopancreatog-

raphy in acute biliary pancreatitis: a systematic review.

European Journal of Gastroenterology & Hepatology

2011;23:367–374.

49 Arguedas MR, Dupont AW, Wilcox CM. Where do ERCP,

endoscopic ultrasound, magnetic resonance cholangiopan-

creatography, and intraoperative cholangiography fit in

the management of acute biliary pancreatitis? A decision

analysis model. American Journal of Gastroenterology

2001;96:2892–2899.

50 Ranson JH, Rifkind KM, Roses DF, et al. Prognostic signs

and the role of operative management in acute pancreatitis.

Surgery, Gynecology & Obstetrics 1974;139:69–81.

51 Larvin M, McMahon MJ. APACHE-II score for assess-

ment and monitoring of acute pancreatitis. Lancet

1989;2:201–205.

52 Wu BU, Johannes RS, Sun X, et al. The early prediction

of mortality in acute pancreatitis: a large population-based

study. Gut 2008;57:1698–1703.

53 Balthazar EJ, Robinson DL, Megibow AJ, et al. Acute pan-

creatitis: value of CT in establishing prognosis. Radiology

1990;174:331–336.

54 Bone RC. Sepsis, sepsis syndrome, and the systemic

inflammatory response syndrome (SIRS). Gulliver in

Laputa. Journal of the American Medical Association

1995;273:155–156.

55 Working Group IAP/APA Acute Pancreatitis Guidelines.

IAP/APA evidence-based guidelines for the management

of acute pancreatitis. Pancreatology 2013;13:e1–e15.

56 Wu BU, Bakker OJ, Papachristou GI, et al. Blood urea

nitrogen in the early assessment of acute pancreatitis:

an international validation study. Archives of Internal

Medicine 2011;171:669–676.

57 Cote GA, Sagi SV, Schmidt SE, et al. Early measures of

hemoconcentration and inflammation are predictive of

prolonged hospitalization from post- endoscopic retro-

grade cholangiopancreatography pancreatitis. Pancreas

2013;42:850–854.

58 Mounzer R, Langmead CJ, Wu BU, et al. Comparison of

existing clinical scoring systems to predict persistent organ

failure in patients with acute pancreatitis. Gastroenterology

2012;142:1476–1482; quiz e15–e16.

59 Moretti A, Papi C, Aratari A, et al. Is early endoscopic

retrograde cholangiopancreatography useful in the man-

agement of acute biliary pancreatitis? A meta-analysis of

randomized controlled trials. Digestive and Liver Disease

2008;40:379–385.

60 van Geenen EJ, van Santvoort HC, Besselink MG, et al.

Lack of consensus on the role of endoscopic retrograde

cholangiography in acute biliary pancreatitis in pub-

lished meta-analyses and guidelines: a systematic review.

Pancreas 2013;42:774–780.

61 Tse F, Yuan Y. Early routine endoscopic retrograde

cholangiopancreatography strategy versus early con-

servative management strategy in acute gallstone

pancreatitis. Cochrane Database of Systematic Reviews

2012;5:CD009779.

62 Folsch UR, Nitsche R, Ludtke R, et al. Early ERCP and

papillotomy compared with conservative treatment for

acute biliary pancreatitis. The German Study Group

on Acute Biliary Pancreatitis. New England Journal of

Medicine 1997;336:237–242.

63 Katanuma A, Maguchi H, Osanai M, et al. Endoscopic

treatment of difficult common bile duct stones. Digestive

Endoscopy 2010;22 Suppl 1:S90–S97.

64 Maple JT, Ikenberry SO, Anderson MA, et al. The role of

endoscopy in the management of choledocholithiasis. Gas-

trointestinal Endoscopy 2011;74:731–744.

65 Jain SK, Stein R, Bhuva M, et al. Pigtail stents: an alterna-

tive in the treatment of difficult bile duct stones. Gastroin-

testinal Endoscopy 2000;52:490–493.

66 Hong WD, Zhu QH, Huang QK. Endoscopic sphinctero-

tomy plus endoprostheses in the treatment of large or

multiple common bile duct stones. Digestive Endoscopy

2011;23:240–243.

67 Stefanidis G, Christodoulou C, Manolakopoulos S, et al.

Endoscopic extraction of large common bile duct stones: a

review article. World Journal of Gastrointestinal Endoscopy

2012;4:167–179.

68 Fejes R, Kurucsai G, Szekely A, et al. Feasibility and safety

of emergency ERCP and small-caliber pancreatic stenting

as a bridging procedure in patients with acute biliary pan-

creatitis but difficult sphincterotomy. Surgical Endoscopy

2010;24:1878–1885.

69 Dubravcsik Z, Hritz I, Fejes R, et al. Early ERCP and

biliary sphincterotomy with or without small-caliber

pancreatic stent insertion in patients with acute biliary

pancreatitis: better overall outcome with adequate pancre-

atic drainage. Scandinavian Journal of Gastroenterology

2012;47:729–736.

 10.1002/9781118924907.ch6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/9781118924907.ch6 by C

olum
bia U

niversity L
ibraries, W

iley O
nline L

ibrary on [19/02/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



�

� �

�

74 Pancreatitis

70 Ding G, Qin M, Cai W, et al. The safety and utility of pan-

creatic duct stents in the emergency ERCP of acute biliary

pancreatitis but difficult sphincterotomy. Hepatogastroen-

terology 2012;59:2374–2376.

71 Working Party of the British Society of Gastroenterology,

Association of Surgeons of Great Britain and Ireland, Pan-

creatic Society of Great Britain and Ireland, et al. UK guide-

lines for themanagement of acute pancreatitis. Gut 2005;54

Suppl 3:iii1–iii9.

72 Heider TR, Brown A, Grimm IS, et al. Endoscopic sphinc-

terotomy permits interval laparoscopic cholecystectomy

in patients with moderately severe gallstone pancreatitis.

Journal of Gastrointestinal Surgery 2006;10:1–5.

73 Ammori BJ, Davides D, Vezakis A, et al. Laparoscopic

cholecystectomy: are patients with biliary pancreatitis

at increased operative risk? Surgical Endoscopy 2003;

17:777–780.

74 Wilson CT, de Moya MA. Cholecystectomy for acute gall-

stone pancreatitis: early vs delayed approach. Scandinavian

Journal of Surgery 2010;99:81–85.

75 Kaw M, Al-Antably Y, Kaw P. Management of gall-

stone pancreatitis: cholecystectomy or ERCP and

endoscopic sphincterotomy. Gastrointestinal Endoscopy

2002;56:61–65.

76 Ito K, Ito H, Whang EE. Timing of cholecystectomy for bil-

iary pancreatitis: do the data support current guidelines?

Journal of Gastrointestinal Surgery 2008;12:2164–2170.

77 van Baal MC, Besselink MG, Bakker OJ, et al. Timing of

cholecystectomy after mild biliary pancreatitis: a systematic

review. Annals of Surgery 2012;255:860–866.

78 Morris S, Gurusamy KS, Patel N, et al. Cost-effectiveness of

early laparoscopic cholecystectomy for mild acute gallstone

pancreatitis. British Journal of Surgery 2014;101:828–835.

79 van Geenen EJ, van der Peet DL,Mulder CJ, et al. Recurrent

acute biliary pancreatitis: the protective role of cholecystec-

tomy and endoscopic sphincterotomy. Surgical Endoscopy

2009;23:950–956.

80 Boerma D, Rauws EA, Keulemans YC, et al. Wait-and-see

policy or laparoscopic cholecystectomy after endoscopic

sphincterotomy for bile-duct stones: a randomised trial.

Lancet 2002;360:761–765.

81 Sanjay P, Yeeting S, Whigham C, et al. Endoscopic

sphincterotomy and interval cholecystectomy are rea-

sonable alternatives to index cholecystectomy in severe

acute gallstone pancreatitis (GSP). Surgical Endoscopy

2008;22:1832–1837.

82 Nealon WH, Bawduniak J, Walser EM. Appropriate

timing of cholecystectomy in patients who present with

moderate to severe gallstone-associated acute pancreatitis

with peripancreatic fluid collections. Annals of Surgery

2004;239:741–749; discussion 749–751.

83 Banks PA, Freeman ML, Practice Parameters Committee of

the American College of Gastroenterology. Practice guide-

lines in acute pancreatitis. American Journal of Gastroen-

terology 2006;101:2379–2400.

84 Hwang SS, Li BH, Haigh PI. Gallstone pancreatitis without

cholecystectomy. Journal of the American Medical Associ-

ation Surgery 2013;148:867–872.

 10.1002/9781118924907.ch6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/9781118924907.ch6 by C

olum
bia U

niversity L
ibraries, W

iley O
nline L

ibrary on [19/02/2026]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense




