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ABSTRACT

INTRODUCTION Intraoperative cholangiography is sporadically used in patients undergoing laparoscopic cholecystectomy to
delineate common bile duct anatomy and exclude retained stones. In patients with acute gallstone pancreatitis, intraoperative
cholangiography may reduce the need for preoperative magnetic resonance cholangiopancreatography.
MATERIALS AND METHODS A retrospective review of a prospectively collected patient database was undertaken over a 15-year
period. The primary objective was to evaluate intraoperative assessment of the common bile duct with intraoperative cholangiog-
raphy in patients with acute gallstone pancreatitis.
RESULTS A total of 2215 patients underwent laparoscopic cholecystectomy between October 1998 and December 2013;
113 patients (of whom 77 were women) with a mean age of 54 years (range 16–88 years) were diagnosed with acute gallstone
pancreatitis. Of these, 102 patients (90%) underwent laparoscopic cholecystectomy with intraoperative cholangiography, which
was normal in 89 cases. Thirteen patients had choledocholithiasis on intraoperative cholangiography, 11 of whom were man-
aged with concomitant trans-cystic duct exploration and clearance. Two patients required postoperative endoscopic retrograde
cholangiopancreatography.
CONCLUSIONS In patients diagnosed with acute gallstone pancreatitis, it is reasonable to proceed directly to surgery using
intraoperative cholangiography on the same admission as the definitive assessment of the common bile duct. This negates the
need for magnetic resonance cholangiopancreatography and can translate into cost savings and reduced length of stay.
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Introduction

Gallstones are the most common cause of acute pancreati-
tis globally.1–3 Following its introduction in the 1980s,
laparoscopic cholecystectomy has become the favoured
management of cholelithiasis.4 Over 66,000 cholecystecto-
mies are performed in the UK every year, making it one of
the most common surgical procedures.5

Acute gallstone pancreatitis is the result of ampullary
obstruction by distal common bile duct stones, as first
described in 1901 by Opie.6 Despite the majority of these
stones traversing the ampulla spontaneously, approxi-
mately 20% of cases fail to do so.7 Appropriate

management of gallstone pancreatitis therefore relies on
the correct diagnosis, clearance and prevention of further
choledocholithiasis.8,9

If there is evidence of common bile duct obstruction
and/or cholangitis on the initial ultrasound, the Interna-
tional Association of Pancreatology (IPA) and American
Pancreatic Association (APA) guidelines recommend endo-
scopic retrograde cholangiopancreatography (ERCP) to
clear the duct. However, in the absence of ultrasound-
proven common bile duct stones, a magnetic resonance
cholangiopancreatography (MRCP) is often undertaken to
further assess the common bile duct. MRCP is non-invasive
and low risk. However, it lacks the immediate therapeutic
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options afforded by ERCP and/or intraoperative cholan-
giography and has a poor sensitivity for detection of small
stones less than 4 mm.10 Furthermore, as detected com-
mon bile duct stones may pass spontaneously, arranging
an MRCP often delays the treatment pathway.11 These
delays may impede NHS trusts from meeting the current
British Society of Gastroenterology target of performing
laparoscopic cholecystectomy within two weeks of presen-
tation in patients with mild to moderate gallstone
pancreatitis.12

Intraoperative cholangiography has been shown to be
sensitive and specific at detecting common bile duct stones
as well as safely delineating biliary anatomy.13 A positive
intraoperative cholangiography enables the surgeon to per-
form an immediate common bile duct exploration, stone
clearance and laparoscopic cholecystectomy in a single
procedure, thereby reducing lengthy time delays from
unnecessary MRCP and supporting hospital trusts in meet-
ing the above targets.

Currently, no robust UK-based guidelines exist to dictate
the optimal assessment and management of the common
bile duct in patients following acute gallstone pancreatitis.
Management is often surgeon and centre dependent and
remains the subject of much debate, with a wide variation
in the use of either intraoperative cholangiography or lapa-
roscopic ultrasound and MRCP prevailing.14,15

The aim of this study was to evaluate intraoperative
assessment of the common bile duct with intraoperative
cholangiography in patients with acute gallstone
pancreatitis.

Materials and methods

A retrospective study was undertaken of all patients under-
going laparoscopic cholecystectomy at St James’ University
Hospital, Leeds, over a 15-year period between October
1998 and December 2013.

All patients with a diagnosis of gallstone pancreatitis
who underwent laparoscopic cholecystectomy were
included in the study. Patients who underwent a preopera-
tive ERCP were excluded from further analysis as choledo-
cholithiasis had already been established and treated.

Gallstone pancreatitis was diagnosed on the basis of
clinical presentation (abdominal pain), transabdominal
ultrasonography and biochemical markers (serum amylase
over three times the upper limit, raised ALT suggesting a
biliary cause).

Fitness for surgery was assessed by the presence of min-
imal comorbidities, no previous intra-abdominal surgery,
normalising liver function tests and a peak C-reactive pro-
tein level of less than 200 mg/l, chosen as per author
experience.

Laparoscopic cholecystectomy was performed using a
standardised four-port approach using a 10-mm epigastric
port and two 5-mm right upper quadrant ports. No patient
underwent intraoperative ultrasound. In cases where gall-
stones were identified in the common bile duct, an attempt
was made to remove them transcystically using a Dormia®

basket.

Our practice was to perform laparoscopic cholecystec-
tomy in patients with gallstone-induced pancreatitis in the
following circumstances: mild/moderate gallstone pancrea-
titis, normalising liver function tests (LFTs) or improving
inflammatory markers. An intraoperative cholangiography
was also undertaken routinely when possible.

Data extraction

Data extraction was performed by authors AT, SP and TP.
Patient demographics, biochemical markers, ultrasound
reports, intraoperative details, MRCP results, intraoperative
cholangiography results and length of stay were recorded.
The time interval between diagnosis of pancreatitis
and the date of laparoscopic cholecystectomy was also
recorded.

Statistical analysis

Statistical analysis was performed using Prism version 6.0c
(GraphPad Software, La Jolla, California). The Mann–Whit-
ney U test was used to compare continuous data; a P-value
of less than 0.05 was considered statistically significant.

Results

A total of 2215 patients underwent laparoscopic cholecys-
tectomy in the 15-year period. Of these, 113 patients were
diagnosed with acute gallstone pancreatitis (of whom 77
were women), with a mean age of 54 years (range 16–
88 years). Eleven patients had no intraoperative cholan-
giography performed either due to the unavailability of a
radiographer or because of technical issues. The median
time interval between the date of diagnosis of acute gall-
stone pancreatitis and laparoscopic cholecystectomy was
five days (range 0–21 days).

A total of 102 patients underwent an intraoperative
cholangiography. In 89 cases (87%), this was found to be
normal. Thirteen patients were found to have choledocho-
lithiasis at the time of laparoscopic cholecystectomy.
Eleven of these patients were managed successfully via
concomitant common bile duct exploration while the
remaining two patients underwent a postoperative ERCP.

Of the 36 patients who underwent a preoperative MRCP,
12 of them were shown to have choledocholithiasis. At sur-
gery, 11 of these patients were found to have a clear duct.
Four of the 24 patients with normal preoperative MRCP
findings were shown to have choledocholithiasis on intrao-
perative cholangiography.

Of note, the median time interval between MRCP results
and laparoscopic cholecystectomy was four days (range 2–
17 days). Patients who underwent a preoperative MRCP
had a greater wait for laparoscopic cholecystectomy
(median 4 days, range 3–21 days) when compared with
patients who did not have a preoperative MRCP (median
4 days, range 0–7 days; P < 0.0001). The median follow-up
time was 5.8 years (range 0.9–15.8 years). No patient had
another episode of gallstone pancreatitis or developed
obstructive jaundice secondary to stones postoperatively
and no readmissions were recorded. A summary of the
results is shown in Table 1.
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Discussion

Gallstone pancreatitis is a common presentation across the
emergency surgical intake and in patients with mild to
moderate gallstone pancreatitis, laparoscopic cholecystec-
tomy within two weeks is recommended.2 The predica-
ment, however, lies in the wide variation in management
algorithms across the UK, ranging from the routine use of
preoperative MRCP to proceeding directly to laparoscopic
cholecystectomy with imaging of the common bile duct
performed by laparoscopic ultrasound or intraoperative
cholangiography.

This study aimed to evaluate the outcomes of patients
who underwent laparoscopic cholecystectomy for acute
gallstone pancreatitis to determine whether intraoperative
cholangiography could potentially reduce the need for a
preoperative MRCP in the majority of cases.

Of 102 patients with gallstone pancreatitis who under-
went intraoperative cholangiography, only 13 were found
to have choledocholithiasis. This was successfully managed
by transcystic common bile duct exploration in nearly all
cases (11/13) with postoperative ERCP being performed in
only two remaining cases. Moreover, patients undergoing
intraoperative cholangiography had a shorter waiting time
to laparoscopic cholecystectomy than those who instead
underwent MRCP (median 4 days vs 7 days). No patient re-
presented with sequelae of choledocholithiasis on follow-
up, demonstrating that the routine use of intraoperative
cholangiography is a reliable method of identifying com-
mon bile duct stones.

A comparison of the MRCP and subsequent intraopera-
tive cholangiography findings in this study, demonstrate
that the majority of patients with choledocholithiasis on
MRCP will have passed spontaneously by the time a

laparoscopic cholecystectomy is performed. Several
patients would therefore have undergone an unnecessary
preoperative ERCP. Conversely, a normal MRCP was not
shown to negate the need for common bile duct imaging at
the time of laparoscopic cholecystectomy. We found four
patients with a normal preoperative MRCP to have chole-
docholithiasis during intraoperative cholangiography.

Intraoperative imaging modalities such as intraoperative
cholangiography or ultrasound are crucial in ensuring that
patients are not at risk of subsequent pancreatitis due to
retained stones.16 The chief benefit of intraoperative chol-
angiography and intraoperative ultrasound over MRCP lies
in its ability to enable common bile duct imaging precisely
at the time of laparoscopic cholecystectomy.

Patient management can be delayed by performing an
MRCP prior to laparoscopic cholecystectomy, adding time
and cost, or by performing a preoperative ERCP, adding
time, cost and the risks associated with an additional inva-
sive procedure. The operative time-consuming nature of
intraoperative cholangiography has often been criticised in
the literature and a careful preoperative assessment of the
biliary tree has been advocated instead.17–19 In our experi-
ence, an intraoperative cholangiography typically adds only
a minimum of 10–15 minutes of operative time as it is rou-
tinely performed on all patients. Consequently, surgeon,
operative team and radiographers are prepared for an
intraoperative cholangiography during each laparoscopic
cholecystectomy performed.

Importantly, we have replicated the findings of other
centres. Intraoperative cholangiography has been reported
to exhibit a higher diagnostic accuracy at detecting chole-
docholithiasis compared with MRCP (98% vs 85%),17 while
Richard et al concluded that there was no place for preop-
erative MRCP in patients with suspected choledocholithia-
sis due to the unacceptably elevated rate of false negative
results compared with intraoperative cholangiography.20

Ueno et al evaluated the use of intraoperative cholangiog-
raphy and concluded that it played an important role in
identifying choledocholithiasis and delineating biliary tree
abnormalities in patients who have previously had an
MRCP.21

However, contrasting evidence is also present in the lit-
erature. Several studies advocate the use of MRCP in diag-
nosing choledocholithiasis in gallstone pancreatitis,22–24

with a sensitivity and specificity reported as 97.98% and
84.4%, respectively, by Shammugam et al,18 and 82.6% and
97.5%, respectively, by De Waele et al.25 Clearly, variation
in management of patients with gallstone pancreatitis
exists and there remains a crucial need to establish robust
standards for the management of these patients.

The IAP/APA Guidelines, the UK Working Party on Acute
Pancreatitis Guidelines and the more recent PONCHO trial
in 2015 recommend that a cholecystectomy be performed
preferably on the index admission following mild gallstone
pancreatitis, and certainly within the next two weeks.2,26,27

There is therefore a clear benefit in meeting these targets
and bypassing MRCP, and consequently reducing preopera-
tive waiting time. It should also be noted that the IAP/APA
Guidelines also state that MRCP is generally not indicated

Table 1 Summary of results

Factor Patients

(n) Range

Total gallstone pancreatitis 113

Total intraoperative
cholangiography

102

Normal 89

Abnormal 13

Successful common
bile duct exploration

11

Postoperative ERCP 2

Preoperative MRCP 32

Median time delay to
laparoscopic cholecystectomy

5 days 0–21 days

Median follow-up time 5.8 years 0.9–15.8 years

Mean length of stay 4.7 days 0–21 days
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in patients with mild biliary pancreatitis without clinical
evidence of common bile duct obstruction, and advocate
early laparoscopic cholecystectomy with intraoperative
cholangiography.2

Our study is mainly limited by its retrospective nature.
The current medical literature contains few prospective
studies comparing intraoperative cholangiography and
MRCP in the diagnosis of acute gallstone pancreatitis.19,22

Thus, there remains a need for future prospective research
in this field. In addition, because of our practice of rarely
performing a preoperative MRCP before laparoscopic chol-
ecystectomy, we do not have large numbers on which to
base our conclusions regarding MRCP. This is likely to bias
our time-to-treatment measures. However, our findings are
well supported by other studies in the literature.9,21,26,28

Finally, although our study does not include a detailed
analysis of cost, there are inevitable and significant savings
in not routinely performing an MRCP, due to reduced
imaging costs and shorter inpatient stays, as evidenced by
Lin et al.14

Conclusion

Our results and long-term follow-up demonstrate that the
majority of patients presenting with acute gallstone pancrea-
titis can be safely and successfully managed with laparo-
scopic cholecystectomy and intraoperative cholangiography,
without requiring a preoperative MRCP. This could ulti-
mately result in cost savings due to shorter inpatient stays
and reduced use of MRCP. Intraoperative cholangiography
reduces the time between diagnosis of acute gallstone pan-
creatitis and laparoscopic cholecystectomy, enabling timely
surgical management within the recommended guidelines.
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