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A B S T R A C T

Background

Gallstones and alcohol account for more than 80% of acute pancreatitis. Cholecystectomy is the definitive treatment for gallstones.
Laparoscopic cholecystectomy is the preferred route for performing cholecystectomy. The timing of laparoscopic cholecystectomy aDer
an attack of acute biliary pancreatitis is controversial.

Objectives

To compare the benefits and harms of early versus delayed laparoscopic cholecystectomy in people with acute biliary pancreatitis. For
mild acute pancreatitis, we considered 'early' laparoscopic cholecystectomy to be laparoscopic cholecystectomy performed within three
days of onset of symptoms. We considered all laparoscopic cholecystectomies performed beyond three days of onset of symptoms as
'delayed'. For severe acute pancreatitis, we considered 'early' laparoscopic cholecystectomy as laparoscopic cholecystectomy performed
within the index admission. We considered all laparoscopic cholecystectomies performed in a later admission as 'delayed'.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library  2012, issue 12), MEDLINE, EMBASE,
Science Citation Index Expanded, and trial registers until January 2013.

Selection criteria

We included randomised controlled trials, irrespective of language or publication status, comparing early versus delayed laparoscopic
cholecystectomy for people with acute biliary pancreatitis.

Data collection and analysis

Two authors independently assessed trials for inclusion and independently extracted data. We planned to analyse data with both the fixed-
eHect and the random-eHects models using Review Manager 5 (RevMan 2011). We calculated the risk ratio (RR), or mean diHerence (MD)
with 95% confidence intervals (CI) based on an intention-to-treat analysis.

Main results

We identified one trial comparing early versus delayed laparoscopic cholecystectomy for people with mild acute pancreatitis. FiDy
participants with mild acute gallstone pancreatitis were randomised either to early laparoscopic cholecystectomy (within 48 hours of
admission irrespective of whether the abdominal symptoms were resolved or the laboratory values had returned to normal) (n = 25), or to
delayed laparoscopic cholecystectomy (surgery aDer resolution of abdominal pain and aDer the laboratory values had returned to normal)
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(n = 25). This trial is at high risk of bias. There was no short-term mortality in either group. There was no significant diHerence between the
groups in the proportion of participants who developed serious adverse events (RR 0.33; 95% CI 0.01 to 7.81). Health-related quality of life
was not reported in this trial. There were no conversions to open cholecystectomy in either group. The total hospital stay was significantly
shorter in the early laparoscopic cholecystectomy group than in the delayed laparoscopic cholecystectomy group (MD -2.30 days; 95% CI
-4.40 to -0.20). This trial reported neither the number of work-days lost nor the costs. We did not identify any trials comparing early versus
delayed laparoscopic cholecystectomy aDer severe acute pancreatitis.

Authors' conclusions

There is no evidence of increased risk of complications aDer early laparoscopic cholecystectomy. Early laparoscopic cholecystectomy may
shorten the total hospital stay in people with mild acute pancreatitis. If appropriate facilities and expertise are available, early laparoscopic
cholecystectomy appears preferable to delayed laparoscopic cholecystectomy in those with mild acute pancreatitis. There is currently no
evidence to support or refute early laparoscopic cholecystectomy for people with severe acute pancreatitis. Further randomised controlled
trials at low risk of bias are necessary in people with mild acute pancreatitis and severe acute pancreatitis.

P L A I N   L A N G U A G E   S U M M A R Y

Early or delayed removal of gallbladder by key-hole surgery a4er a sudden episode of gallstone-related pancreatitis

Review question

There is considerable controversy regarding how long one should wait aDer a sudden attack of acute gallstone pancreatitis before removing
the gallbladder.

We set out to answer this question by performing a thorough search of the literature for studies which compared the diHerent times
at which laparoscopic cholecystectomy was performed. We included only randomised controlled trials (studies which can help avoid
arriving at wrong conclusions if designed and conducted appropriately). We searched the literature for all studies reported until January
2013. Two authors independently assessed trials for inclusion and independently extracted data to minimise errors. We considered
'early' laparoscopic cholecystectomy as laparoscopic cholecystectomy performed within three days of onset of symptoms. We considered
all laparoscopic cholecystectomies performed beyond three days of onset of symptoms as 'delayed'. For severe acute pancreatitis, we
considered 'early' laparoscopic cholecystectomy as laparoscopic cholecystectomy performed within the same admission as the sudden
attack of pancreatitis. We considered all laparoscopic cholecystectomies performed in a subsequent admission as 'delayed'.

Background

The pancreas is an abdominal organ that secretes several digestive juices which help in the digestion of food. It also lodges the insulin-
secreting cells which maintain the blood sugar levels. Acute pancreatitis is a sudden inflammatory process in the pancreas which might
involve nearby organs or may have an eHect on other organ systems including blood circulation. Depending upon the presence of organ
failure (such as kidneys, lungs or blood circulation) and the presence of local complications such as fluid collection around the pancreas,
pancreatitis can be classified as severe acute pancreatitis or mild acute pancreatitis. People with severe pancreatitis have organ failure or
local complications, or both, while those with mild pancreatitis do not have such features. The two main causes of acute pancreatitis are
gallstones and alcohol, accounting for more than 80% of acute pancreatitis. Removal of the gallbladder (cholecystectomy) is the definitive
treatment for prevention of further attacks of acute gallstone pancreatitis if the person is suitable for surgery. Laparoscopic removal
(key-hole surgery) of the gallbladder is the currently preferred method of cholecystectomy with more than 99% of patients recovering
completely without any major ill health.

Study characteristics

We identified one trial comparing early versus delayed laparoscopic cholecystectomy for people with mild acute pancreatitis. Out of
the 50 participants included in this trial, 25 underwent early laparoscopic cholecystectomy while the remaining 25 underwent delayed
laparoscopic cholecystectomy. All 50 participants were alive at the end of the trial. There was no significant diHerence between the two
groups in the proportion of participants who developed complications. Health-related quality of life was not reported in this trial. There
were no conversions to open cholecystectomy in either group. The total hospital stay was shorter by approximately two days in the early
laparoscopic cholecystectomy group than in the delayed laparoscopic cholecystectomy group. The trial did not report the number of
work-days lost or the costs. We did not identify any trials comparing early versus delayed laparoscopic cholecystectomy aDer severe acute
pancreatitis.

Key results

Based on the observations in the one trial included in this review, there appears to be no evidence of increased risk of complications
aDer early laparoscopic cholecystectomy. Early laparoscopic cholecystectomy may shorten the total hospital stay in people with mild
acute pancreatitis. If appropriate facilities and expertise are available, early laparoscopic cholecystectomy appears preferable to delayed
laparoscopic cholecystectomy in people with mild acute pancreatitis. There is currently no evidence to support or refute early laparoscopic
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cholecystectomy for people with severe acute pancreatitis. Further well-designed randomised controlled trials are necessary in people
with mild acute pancreatitis and severe acute pancreatitis.

Quality of the evidence

The one trial identified is at high risk of bias, i.e. there was potential to arrive at wrong conclusions because of the way that the study was
designed and conducted.
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Summary of findings for the main comparison.   Early versus delayed laparoscopic cholecystectomy for mild acute pancreatitis

Early versus delayed laparoscopic cholecystectomy for mild acute pancreatitis

Patient or population: people with mild acute gallstone pancreatitis
Settings: secondary or tertiary care
Intervention: early laparoscopic cholecystectomy (within 3 days)
Comparison: delayed laparoscopic cholecystectomy (beyond 3 days)

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Delayed laparoscopic cholecys-
tectomy (beyond 72 hours)

Early laparoscopic cholecystectomy
(within 72 hours)

Relative effect
(95% CI)

No of Participants
(studies)

Quality of the evi-
dence
(GRADE)

Serious adverse
events

40 per 1000 13 per 1000 
(0 to 312)

RR 0.33 
(0.01 to 7.81)

50
(1 study)

⊕⊝⊝⊝

very low 1,2,3,4

Hospital stay The mean hospital stay in the
control groups was
5.8 days

The mean hospital stay in the intervention
groups was
2.3 lower 
(4.4 to 0.2 lower)

  49
(1 study)

⊕⊕⊝⊝

low 1,2

*The basis for the assumed risk is the control group risk. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group
and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 The trial was at high risk of bias.
2 There were too few trials to assess publication bias.
3 Overlaps 1 and 0.75 or 1.25.
4 The total number of events was fewer than 300.
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B A C K G R O U N D

Description of the condition

The pancreas is an abdominal organ that secretes several digestive
enzymes into the pancreatic ductal system that empties into
the small bowel. It also lodges the Islets of Langerhans, which
secrete several hormones including insulin (NCBI 2011). Acute
pancreatitis is a sudden inflammatory process in the pancreas,
with variable involvement of adjacent organs or other organ
systems (Bradley 1993). Depending upon the presence of organ
failure (such as kidneys, lungs or blood circulation) and the
presence of local complications such as necrosis (destruction with
liquefaction of tissues), an abscess (collection of pus) or pseudocyst
(circumscribed collection of fluid without a cellular lining of
the collection), pancreatitis can be classified as acute severe
pancreatitis or acute mild pancreatitis (Bradley 1993). People with
severe pancreatitis have organ failure or local complications, or
both, while those with mild pancreatitis do not have such features
(Bradley 1993).

There are regional variations in the incidence of first attacks
of pancreatitis ranging from 10 per 100,000 in England to 44
per 100,000 in the USA (Spanier 2008). In European countries
other than England, such as Germany, Sweden, Norway, Denmark,
Netherlands and Finland, the incidence of first attacks of
pancreatitis ranges between 15 and 37 per 100,000 (Omdal 2011;
Sandzen 2009; Spanier 2008). The main reason for the diHerences in
the incidence of first attacks of pancreatitis is considered to be the
diHerences in alcohol consumption (Spanier 2008). There has been
an increase in the incidence of pancreatitis worldwide (Spanier
2008). The two main causes of acute pancreatitis are gallstones
and alcohol, accounting for more than 80% of acute pancreatitis
(Spanier 2008). Gallstones can cause temporary obstruction at the
ampulla of Vater, which is a channel shared by the bile duct and
pancreatic duct, resulting in increased pressure within the pancreas
leading on to enzyme activation within the pancreas and acute
pancreatitis (Wang 2009).

Removal of the gallbladder (cholecystectomy) is the definitive
and eHective treatment for prevention of further attacks of acute
gallstone pancreatitis if the patient is suitable for surgery. Current
British Society of Gastroenterology guidelines, based on a low level
of evidence (BSG 2005), state that anyone with biliary pancreatitis
(gallstone-related pancreatitis) should undergo cholecystectomy
during the same hospital admission, unless a clear plan has been
made for definitive treatment within the next two weeks.

Laparoscopic removal (key-hole surgery) of the gallbladder is the
currently preferred method of cholecystectomy (Ballal 2009; Dolan
2009; Harboe 2011). The standard laparoscopic procedure involves
inflating the abdomen with carbon dioxide (pneumoperitoenum),
introducing cameras and instruments through four small incisions
(two of about 1 cm and two of about 0.5 cm) and removing
the gallbladder. Variations include liDing the anterior abdominal
wall (front of the tummy) rather than inflating the tummy and
using fewer ports and smaller incisions (Gurusamy 2010; Gurusamy
2012a; Ma 2011). The major complications related to laparoscopic
cholecystectomy include injury to bile duct (0.3%) (Giger 2011) and
other rare complications such as injury to the bowel (Gossage 2010;
Marakis 2007), and injury to major blood vessels (Marakis 2007),
resulting in an overall mortality of 0.2% (Giger 2011).

Description of the intervention

There is no universally accepted definition of 'early' laparoscopic
cholecystectomy. In people with mild acute gallstone pancreatitis,
we consider any laparoscopic cholecystectomy performed within
three days aDer onset of pancreatitis as early laparoscopic
cholecystectomy. The reason for choosing three days is that this
allows time for the clinicians to make the diagnosis of mild
pancreatitis and organise the laparoscopic cholecystectomy. We
considered laparoscopic cholecystectomy performed aDer three
days as 'delayed' laparoscopic cholecystectomy.

In people with severe acute gallstone pancreatitis, we consider
any laparoscopic cholecystectomy performed during the same
admission as 'early' laparoscopic cholecystectomy. This is because
the patients may be at high risk of anaesthetic and surgical
complications until recovery from systemic organ failure. In these
people, we considered laparoscopic cholecystectomy performed in
a later admission as 'delayed' laparoscopic cholecystectomy.

How the intervention might work

Delaying laparoscopic cholecystectomy exposes the person to a
risk of potentially fatal recurrent acute pancreatitis (BSG 2005).
On the other hand, considering that pancreatitis is a systemic
disorder, the delay by 72 hours allows them to recover fully prior
to laparoscopic cholecystectomy in the case of people with mild
pancreatitis. In the case of severe pancreatitis, the delay may
allow the inflammation to settle down completely before the
laparoscopic cholecystectomy.

Why it is important to do this review

As mentioned previously, current British Society of
Gastroenterology guidelines state that anyone with biliary
pancreatitis should undergo cholecystectomy (open or
laparoscopic) during the same hospital admission, unless a clear
plan has been made for definitive treatment within the next two
weeks. This is based on a low level of evidence (BSG 2005). It is
not clear whether delaying surgery aDer diagnosis of mild acute
gallstone pancreatitis is beneficial or harmful to these patients. Ito
2008 showed in a retrospective cohort study that even a delay of
two weeks aDer discharge exposes the patients to complications of
gallstones including recurrent pancreatitis. Wilson 2010 performed
a literature review of early versus delayed cholecystectomy
aDer acute pancreatitis and concluded that people with mild
gallstone pancreatitis should have cholecystectomy during the
index admission within 48 hours of arrival, and that those with more
severe disease should undergo the procedure at a later date, which
could even be weeks or months aDer the pancreatitis episode,
depending on the clinical circumstances. There has been no
Cochrane review assessing whether laparoscopic cholecystectomy
should be performed early or be delayed in people with acute
gallstone pancreatitis.

O B J E C T I V E S

To compare the benefits and harms of early versus delayed
laparoscopic cholecystectomy in people with acute biliary
pancreatitis.
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Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

5



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised clinical trials, irrespective of blinding,
language, publication status, or sample size. We excluded quasi-
randomised studies or other study designs.

Types of participants

People eligible to undergo laparoscopic cholecystectomy for acute
pancreatitis.

Types of interventions

Early versus delayed laparoscopic cholecystectomy for acute
pancreatitis. The definitions and justification for the use of the
terms have been stated. We did not include other definitions by
individual authors.

Types of outcome measures

We considered all the outcomes measured up to six months aDer
the onset of acute pancreatitis. We anticipated that any diHerences
in the treatments would be evident within this time frame.

Primary outcomes

1. All-cause mortality.

2. Other serious adverse events, defined as any event that
would increase mortality, is life-threatening, requires inpatient
hospitalisation, results in a persistent or significant disability,
or any important medical event which might have jeopardised
the participant or required intervention to prevent it (ICH-GCP
1996).

3. Overall quality of life (using any validated measurement scale
such as EQ5D or SF-36). If quality of life was reported at multiple
time points in the same trial, we planned to use the latest time
point within six months aDer onset of acute pancreatitis.

Secondary outcomes

1. Conversion to open cholecystectomy (because of inability to
complete the operation laparoscopically or because of injury to
important structures requiring open operation).

2. Total hospital stay (includes the length of hospital stay
for treatment of pancreatitis and performing laparoscopic
cholecystectomy).

3. Number of work-days lost.

4. Costs.

Search methods for identification of studies

Electronic searches

We searched the following databases from 1987 until January 2013:

• the Cochrane Central Register of Controlled Trials (CENTRAL) in
The Cochrane Library (2012, Issue 12) (Appendix 1);

• MEDLINE (Appendix 2);

• EMBASE (Appendix 3);

• Science Citation Index Expanded (Appendix 4) (Royle 2003).

Searching other resources

We searched the references of the identified trials for
relevant studies. We searched the WHO ICTRP (World Health
Organization International Clinical Trials Registry Platform) (http://
apps.who.int/trialsearch/). The register includes ISRCTN Register
and NIH ClinicalTrials.gov Register among other registers.

Data collection and analysis

We performed the systematic review following the instructions
given in the Cochrane Handbook for Systematic Reviews of
Intervention (Higgins 2011).

Selection of studies

Two authors (KG and MN) identified trials for inclusion
independently of each other. We have listed the excluded studies
with the reasons for exclusion (Characteristics of excluded studies
table). We resolved any diHerences through discussion.

Data extraction and management

Both authors independently extracted the following data.

1. Year and language of publication.

2. Country.

3. Year of conduct of the trial.

4. Inclusion and exclusion criteria.

5. Sample size.

6. Outcomes (described above).

7. Risk of bias (described below).

8. Source of funding.

9. Conflicts of interest.

We sought any unclear or missing information by contacting the
authors of the individual trials. If there was any doubt whether
the trials shared the same participants, either completely or
partially (by identifying common authors and centres), we planned
to contact the authors of the trials to clarify whether the trial
report had been duplicated. We resolved any diHerences in opinion
through discussion.

Assessment of risk of bias in included studies

We followed the instructions given in the Cochrane Handbook
for Systematic Reviews of Intervention (Higgins 2011). According
to empirical evidence (Kjaergard 2001; Moher 1998; Schulz 1995;
Wood 2008), the risk of bias of the trials was assessed based on the
following bias risk domains.

Sequence generation

• Low risk of bias: the method used was either adequate
(e.g., computer-generated random numbers, table of random
numbers) or unlikely to introduce confounding.

• Uncertain risk of bias: there was insuHicient information to
assess whether the method used was likely to introduce
confounding.

• High risk of bias: the method used (e.g., quasi-randomised
studies) was improper and likely to introduce confounding. Such
studies were excluded.

Early versus delayed laparoscopic cholecystectomy for acute gallstone pancreatitis (Review)
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Allocation concealment

• Low risk of bias: the method used (e.g., central allocation) was
unlikely to induce bias in the final observed eHect.

• Uncertain risk of bias: there was insuHicient information to
assess whether the method used was likely to induce bias in the
estimate of eHect.

• High risk of bias: the method used (e.g., open random allocation
schedule) was likely to induce bias in the final observed eHect.

Blinding of participants, personnel, and outcome assessors

• Low risk of bias: blinding was performed adequately, or the
outcome measurement was not likely to be influenced by lack of
blinding.

• Uncertain risk of bias: there was insuHicient information to
assess whether the type of blinding used was likely to induce
bias in the estimate of eHect.

• High risk of bias: no blinding or incomplete blinding, and
the outcome or the outcome measurement was likely to be
influenced by lack of blinding.

We anticipated that blinding of participants was unethical as this
involves exposure of both groups to a sham operation. We assessed
the trials to be at high risk of bias for outcomes such as severe
adverse events other than mortality, quality of life, and hospital
stay. Blinding of personnel and outcome assessors is possible and
we considered all the outcomes other than mortality to be at high
risk of bias if there was lack of blinding of personnel or outcome
assessors.

Incomplete outcome data

• Low risk of bias: the underlying reasons for missing data were
unlikely to make treatment eHects depart from plausible values,
or proper methods had been employed to handle missing data.

• Uncertain risk of bias: there was insuHicient information to
assess whether the missing data mechanism in combination
with the method used to handle missing data was likely to
induce bias in the estimate of eHect.

• High risk of bias: the crude estimate of eHects (e.g., complete
case estimate) will clearly be biased due to the underlying
reasons for missing data, and the methods used to handle
missing data were unsatisfactory.

Selective outcome reporting

• Low risk of bias: the trial protocol was available and all of the
trial's prespecified outcomes that were of interest in the review
have been reported, or similar; if the trial protocol was not
available, all the primary outcomes in this review likely to be
measured in such a trial were reported.

• Uncertain risk of bias: there was insuHicient information to
assess whether the magnitude and direction of the observed
eHect was related to selective outcome reporting.

• High risk of bias: not all of the trial's prespecified primary
outcomes had been reported, or similar.

We considered trials which were classified as low risk of bias in all
the above domains as low bias-risk trials.

Measures of treatment e?ect

For dichotomous variables, we calculated the risk ratio (RR) with
a 95% confidence interval (CI). Risk ratio calculations do not
include trials in which no events occurred in either group, whereas
risk diHerence calculations do. We planned to report the risk
diHerence if the results using this association measure changed
the conclusions when compared with risk ratio. For continuous
variables, we calculated the mean diHerence (MD) with a 95% CI
for outcomes such as hospital stay and planned to calculate the
standardised mean diHerence (SMD) with 95% CI for quality of life
(where diHerent scales might be used).

Unit of analysis issues

The units of analysis were individual participants with acute
gallstone pancreatitis who were eligible for laparoscopic
cholecystectomy.

Dealing with missing data

We performed an intention-to-treat analysis (Newell 1992)
whenever possible. We planned to impute data for binary outcomes
using various scenarios such as good outcome analysis, bad
outcome analysis, 'best-case' scenario, and 'worst-case' scenario
(Gurusamy 2009).

For continuous outcomes, we used available-case analysis. We
impute the standard deviation from P values, standard error or
confidence intervals according to the instructions given in the
Cochrane Handbook for Systematic Reviews of Intervention (Higgins
2011), and we planned to use the median for the meta-analysis
when the mean was not available. If it was not possible to calculate
the standard deviation from the P value or the CIs, we planned to
impute the standard deviation as the highest standard deviation in
the other trials included under that outcome, fully recognising that
this form of imputation will decrease the weight of the study for
calculation of MDs and bias the eHect estimate to no eHect in the
case of SMDs (Higgins 2011).

Assessment of heterogeneity

We explored heterogeneity by the Chi2 test with significance set to a
P value of 0.10, and measured the quantity of heterogeneity by the
I2 statistic (Higgins 2002). We also planned to use overlapping of CIs
in the forest plot to determine heterogeneity.

Assessment of reporting biases

We planned to use visual asymmetry in a funnel plot to explore
reporting bias (Egger 1997; Macaskill 2001) in the presence of
at least 10 trials. We planned to perform the linear regression
approach described by Egger 1997 to determine funnel plot
asymmetry.

Data synthesis

We planned to perform the meta-analyses using the soDware
package Review Manager 5 (RevMan 2011) and following the
recommendations of The Cochrane Collaboration (Higgins 2011).
We planned to use both a random-eHects model (DerSimonian
1986) and a fixed-eHect model (DeMets 1987) for meta-analyses. In
the case of discrepancy between the two models we planned to
report both results; otherwise we planned to report the results of
the fixed-eHect model.

Early versus delayed laparoscopic cholecystectomy for acute gallstone pancreatitis (Review)
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Subgroup analysis and investigation of heterogeneity

We planned to perform the following subgroup analyses.

• Trials at low risk of bias compared to trials at high risk of bias.

• Participants with mild acute gallstone pancreatitis compared to
those with severe acute gallstone pancreatitis.

We planned to use the test for subgroup diHerences.

Sensitivity analysis

We planned to perform a sensitivity analysis by imputing data for
binary outcomes using various scenarios such as good outcome
analysis, bad outcome analysis, 'best-case' scenario, and 'worst-
case' scenario (Gurusamy 2009). We planned to perform a
sensitivity analysis by excluding the trials in which the mean or the
standard deviation were imputed.

Summary of findings table

We have presented the results of all the available outcomes in
Summary of findings for the main comparison.

R E S U L T S

Description of studies

Results of the search

We identified a total of 451 references through the electronic
searches of the Cochrane Central Register of Controlled Trials
(CENTRAL) in The Cochrane Library (n = 25), MEDLINE (n = 114),
EMBASE (n = 130), Science Citation Index Expanded (n = 172),
and WHO ICTRP (n = 10). We have shown the flow of references
in Figure 1. We excluded 81 duplicates and 366 clearly irrelevant
references through reading titles and abstracts. Four references
were retrieved for further assessment. Of these, two were full
texts and two were records from trial registers. Of the full text
reports, one reference was a completed trial which has been
included in this review (Aboulian 2010) and one reference was
the protocol of an ongoing trial (Bouwense 2012). Of the trial
records, one trial suHered from a lack of participants and was
not reported (ISRCTN42476855), and another was an ongoing trial
(NCT01687959). No references were identified through scanning
the reference list of the identified randomised trial. In total, one
publication describing one randomised trial fulfilled the inclusion
criteria.
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Figure 1.   Study flow diagram.
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Included studies

FiDy-one participants with mild acute gallstone pancreatitis
were randomised to early laparoscopic cholecystectomy (within
48 hours of admission irrespective of whether the abdominal
symptoms were resolved or the laboratory values returned to
normal) or to delayed laparoscopic cholecystectomy (surgery
aDer resolution of abdominal pain and aDer the laboratory
values had returned to normal). One person in the delayed
laparoscopic cholecystectomy group did not undergo surgery
because the pancreatitis was deemed to be due to hyperlipidaemia.
One participant developed myocardial infarction in the delayed
laparoscopic cholecystectomy group and the trial authors excluded
them from the analysis. We included this participant in mortality

and serious adverse events results but could not include them for
hospital stay. In total, we included 50 participants (25 with early
laparoscopic cholecystectomy and 25 with delayed laparoscopic
cholecystectomy) for mortality and serious adverse events and 49
participants (25 with early laparoscopic cholecystectomy and 24
with delayed laparoscopic cholecystectomy) for length of hospital
stay.

The average age of the participants included in the trial was 37
years. The proportion of women included in this trial was 10%.

Risk of bias in included studies

The risk of bias in the trial is summarised in Figure 2.

 

Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

Appropriate methods of random sequence generation and
allocation concealment were used in this trial (Aboulian 2010).

Blinding

It is impossible to blind participants unless sham surgery was
performed in both groups, which may be unethical considering

that the participants may be exposed to unnecessary risks during
the sham surgery. It was not clear whether the surgeons who
performed the operation and the outcome assessors were aware of
the participant groups (Aboulian 2010).

Incomplete outcome data

One person was excluded aDer randomisation because
the aetiology of acute pancreatitis was considered to be

Early versus delayed laparoscopic cholecystectomy for acute gallstone pancreatitis (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

10



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

hypertriglyceridaemia. This participant was excluded from
the calculation of hospital stay in the delayed laparoscopic
cholecystectomy group (the participant had developed myocardial
infarction and did not undergo laparoscopic cholecystectomy)
(Aboulian 2010). The exclusion of this participant is considered
unlikely to aHect the conclusions of the trial or this review.

Selective reporting

The trial reported all the outcomes that are likely to be reported in
such a trial (Aboulian 2010). We therefore considered the trial to be
at low risk of bias regarding this domain.

E?ects of interventions

See: Summary of findings for the main comparison Early versus
delayed laparoscopic cholecystectomy for mild acute pancreatitis

The results are summarised in the Summary of findings for the main
comparison.

Primary outcomes  

All-cause mortality

There was no mortality in either group at 30 days.

Other serious adverse events (other complications)

One participant in the delayed laparoscopic cholecystectomy
group developed myocardial infarction and laparoscopic
cholecystectomy was not performed. This was the only patient who
developed a serious adverse event in either group. There was no
significant diHerence between the groups (risk ratio (RR) 0.33; 95%
confidence interval (CI) 0.01 to 7.81) (Analysis 1.1).

Quality of life

Health-related quality of life was not reported in this trial.

Secondary outcomes  

Conversion to open cholecystectomy

There were no conversions to open cholecystectomy in either
group.

Total hospital stay

The total hospital stay was significantly shorter in the early
laparoscopic cholecystectomy group than in the delayed
laparoscopic cholecystectomy group (mean diHerence (MD) -2.30
days; 95% CI -4.40 to -0.20) (Analysis 1.2).

Number of work-days lost

This outcome was not reported in this trial.

Costs

This outcome was not reported in this trial.

Other information

Variation in the e(ect measures and model used

Since only one trial was included in this review, we did not assess
whether there were diHerences between the random-eHects model
and the fixed-eHect model. The conclusions of the review did not

change for binary outcomes when risk diHerence rather than risk
ratio was used.

Subgroup analysis

We did not perform subgroup analysis because only one trial was
included in this review.

Sensitivity analysis

We did not perform sensitivity analysis since all participants
were included for the binary outcomes, and there were no post-
randomisation drop-outs in the only trial included in this review
(Aboulian 2010). Although we had imputed the standard deviation
from the confidence interval for the total hospital stay, we did not
perform a sensitivity analysis since this was the only trial included
in this review.

Reporting bias

We did not explore reporting bias by using the funnel plot because
of insuHicient studies.

D I S C U S S I O N

Summary of main results

This review compared early versus delayed laparoscopic
cholecystectomy for people with acute gallstone pancreatitis. We
defined early laparoscopic cholecystectomy diHerently in the mild
and severe acute gallstone pancreatitis. In mild pancreatitis, we
defined early laparoscopic cholecystectomy as that performed
within three days of onset of symptoms. The three days was
chosen arbitrarily as diHerent authors define early laparoscopic
cholecystectomy diHerently. The rationale for choosing three
days for defining early acute pancreatitis is that this allows
adequate time for the surgery to be organised. Approximately
20% of participants with mild acute pancreatitis have common
bile duct stones (Aboulian 2010). The common bile duct stones
have to be treated as well as the gallbladder stones.   Various
strategies include magnetic resonance cholangiopancreatography
(magnetic resonance imaging (MRI) to diagnose common bile
duct stones) followed by endoscopic sphincterotomy (endoscopic
removal of common bile duct stones) for people with common bile
duct stones and intra-operative cholangiography (cholangiography
performed during laparoscopic cholecystectomy) followed by
intra-operative laparoscopic common bile duct exploration and
laparoscopic cholecystectomy along with intra-operative or post-
operative endoscopic sphincterotomy. The arbitrary three day
period allows time for the diagnosis and treatment of common
bile duct stones by pre-operative endoscopic sphincterotomy.
Endoscopic sphincterotomy appears to decrease the complications
associated with acute pancreatitis in people presenting with biliary
obstruction (Tse 2012). Intra-operative endoscopic sphincterotomy
is at least as eHective, has fewer complications (including
pancreatitis), and is more cost-eHective than pre-operative
endoscopic sphincterotomy in people with common bile duct
stones (Gurusamy 2011; Gurusamy 2012b) (although the people
included in the meta-analysis did not have pancreatitis when
they were undergoing the procedure) and may be one of the
strategies used to perform the operation within three days of
onset of symptoms. In the trial included in this review, the
people with common bile duct stones were identified during an
intra-operative cholangiogram and treated with post-operative
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endoscopic sphincterotomy (Aboulian 2010).The alternative to
endoscopic sphincterotomy in dealing with common bile duct
stones is laparoscopic common bile duct exploration (LBCDE)
although LBCDE is not the surgeons' preferred way of dealing with
common bile duct stones (Ludwig 2001; Bingener 2006; Spelsberg
2009). The reasons for this preference include the lack of availability
of equipment for LCBDE, the time taken for LCBDE, and the lack of
skills to perform LCBDE (Bingener 2006). Thus various strategies are
available for dealing with common bile duct stones within the three
days. The three day period also allows diHerentiation between mild
and severe pancreatitis as severe pancreatitis becomes apparent
within 48 hours in most patients (and hence the reason for
repeating the clinical scoring system in 48 hours) (Ranson 1974;
Ranson 1977). Any systemic deterioration of patients with mild
acute pancreatitis will be noted in this time period and the surgery
can be postponed to a suitable time when the anaesthetic risk
becomes low.

There is no evidence for an increase in the serious adverse events
by performing early laparoscopic cholecystectomy in the only trial
included in this review (Aboulian 2010) and there does not appear
to be any reason why serious adverse events should be higher
in the presence of mild pancreatitis (people with systemic illness
will generally be classified as severe pancreatitis by most of the
clinical scoring systems). On the other hand, early laparoscopic
cholecystectomy appears to decrease the hospital stay by about
two days (Aboulian 2010). In the absence of any evidence for a
diHerence in the serious adverse events, the longer hospital stay in
the delayed laparoscopic cholecystectomy group is probably due
to the time it takes for the symptoms to settle down completely
and all the blood parameters suggestive of pancreatitis to return to
normal levels. The only trial included in this review did not compare
early laparoscopic cholecystectomy with delayed laparoscopic
cholecystectomy in a second admission. It is not clear whether the
total hospital day would be diHerent between early laparoscopic
cholecystectomy and delayed laparoscopic cholecystectomy in
a second admission. This delayed laparoscopic cholecystectomy
in a second admission however has the danger of exposing the
patients to recurrent symptoms due to gallstones. While there is
no evidence from randomised controlled trials on this issue of
complications during the waiting period, a significant proportion
of patients return with biliary complications during the first year
of the index admission when the surgery is not performed in the
index admission (Sandzen 2009). At least 60% of people who did not
undergo cholecystectomy in the index admission were readmitted
with biliary complications in the first year compared to 5% of
people who underwent cholecystectomy in the index admission.
Considering that the inpatient stay of people with mild acute biliary
pancreatitis who did not undergo cholecystectomy during the index
admission is about four to six days (Sandzen 2009), adding early
laparoscopic cholecystectomy is unlikely to prolong the hospital
stay significantly. In addition, the number of work days lost is likely
to be lower if the laparoscopic cholecystectomy is performed in the
index admission compared to laparoscopic cholecystectomy in a
second admission. However, it is diHicult to identify whether there
will be any diHerence to the work days lost if delayed laparoscopic
cholecystectomy was performed in the index admission since this
outcome was not reported in the trial included in this review
(Aboulian 2010). Quality of life and costs were also not reported in
this trial. These outcomes should be measured in the future trials.

In the case of severe pancreatitis, there are no randomised
controlled trials comparing early versus delayed laparoscopic
cholecystectomy in people with severe acute pancreatitis. In
open cholecystectomy, early cholecystectomy (within six weeks
of index admission) resulted in increased complication rates
and length of hospital stay in an observational study (Nealon
2004). Delayed laparoscopic cholecystectomy may decrease the
conversion to open cholecystectomy since the inflammation and
fluid collections associated with severe pancreatitis are likely
to settle down or become well-defined pseudocysts during the
waiting time allowing surgical management of pseudocysts, which
can be performed laparoscopically when expertise is available
(Palanivelu 2007). However, delayed laparoscopic cholecystectomy
is not without problems. The problems of recurrence of biliary
symptoms (Ito 2008) along with the hospital stay related to
the second admission exist and currently there is no evidence
that the complications or conversion to open cholecystectomy
are lower with delayed laparoscopic cholecystectomy than early
laparoscopic cholecystectomy. A significant proportion of fluid
collections aDer acute pancreatitis disappear spontaneously
and endoscopic drainage is necessary only in the patients
who have persistent fluid collections. Waiting for more than
six weeks increases the proportion of people in whom the
pseudocysts resolve spontaneously and a wait-and-watch policy
has been suggested as an alternative treatment for asymptomatic
pseudocysts associated with acute pancreatitis (Kim 2012).Thus,
the timing of laparoscopic cholecystectomy in people with severe
pancreatitis appears to be a major dilemma for surgeons and
those undergoing laparoscopic cholecystectomy for acute severe
pancreatitis. In the absence of any clinical trials comparing the
diHerent management strategies, it is impossible to conclude
whether it is preferable to perform early or delayed laparoscopic
cholecystectomy for acute severe pancreatitis.

Overall completeness and applicability of evidence

The only trial included in this review compared early laparoscopic
cholecystectomy and delayed laparoscopic cholecystectomy
performed in the index admission. The review is therefore
applicable only to this comparison in people with mild acute
gallstone pancreatitis.

Quality of the evidence

The quality of the evidence was low or very low. However, it must be
noted that this is the best available evidence currently. The search
of trial register shows that there are two ongoing trials on this topic.
Until the information from these trials becomes available, this will
be the best available evidence on this topic.

Potential biases in the review process

The review includes periods when it was not mandatory to register
clinical trials for publication in journals. We were not able to assess
publication bias because of the inclusion of one trial in this trial.
We have imputed the standard deviation from the 95% confidence
intervals. In addition, the length of total hospital stay may not be
normally distributed. These factors may have introduced bias.

Agreements and disagreements with other studies or
reviews

This is the first systematic review on this topic which includes
only randomised controlled trials. We agree with the trial authors
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that early laparoscopic cholecystectomy decreases hospital stay
compared to delayed laparoscopic cholecystectomy in people with
mild acute pancreatitis.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There is currently no evidence for an increase in the complications
aDer early laparoscopic cholecystectomy aDer mild acute
pancreatitis. Early laparoscopic cholecystectomy may shorten the
total hospital stay in people with mild acute pancreatitis. If
appropriate facilities and expertise are available, early laparoscopic
cholecystectomy appears preferable to delayed laparoscopic
cholecystectomy in people with mild acute pancreatitis. There
is currently no evidence to support or refute early laparoscopic
cholecystectomy for people with severe acute pancreatitis.

Implications for research

Further randomised controlled trials at low risk of bias are
necessary in people with mild acute pancreatitis and severe acute
pancreatitis.
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Methods Randomised clinical trial

Participants Country: USA.

Number randomised: 51.

Post-randomisation drop-outs: 1 (1.9%).

Revised sample size: 49.

Average age: 37 years.

Women: 5 (10%).

Inclusion criteria

All adults between the age of 18 and 100 with mild gallstone pancreatitis.

A subject was classified as having gallstone pancreatitis if they had the following:

• Upper abdominal pain, nausea, vomiting, and epigastric tenderness.

• Absence of ethanol abuse.

• Elevated amylase level to at least twice the upper limit of normal and elevated lipase level to at least
3 times the upper limit of normal

• Imaging confirmation of gallstones.

The classification of mild pancreatitis was defined by the presence of the following:

• 3 or fewer Ranson criteria on admission.

• Clinical stability with admission to a non-monitored ward bed.

• Absence of acute cholangitis.

• Low suspicion for a retained common bile duct (CBD) stone.

Exclusion criteria

Aboulian 2010 
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• Severe pancreatitis (as defined by the presence of more than 3 Ranson criteria on admission).

• Suspected concomitant acute cholangitis.

• High suspicion for retained common bile duct stone.

• Refusal to participate.

• Severe pre-existing medical co-morbidities contraindicating cholecystectomy.

• Pregnancy.

• Prior gastric bypass surgery.

• Admission to a monitored unit.

Interventions Participants were randomly assigned to 2 groups.
Group 1: early laparoscopic cholecystectomy (n = 25).
Further details: surgery within 48 hours of admission and potentially before normalisation of laborato-
ry values and resolution of abdominal symptoms.
Group 2: delayed laparoscopic cholecystectomy (n = 25).
Further details: surgery after resolution of abdominal pain and normalisation of laboratory values.

Outcomes The outcomes reported were mortality, serious adverse events, conversion to open cholecystectomy
and hospital stay.

Notes One participant in the delayed laparoscopic cholecystectomy group did not undergo surgery because
the cause of pancreatitis was deemed to be hypertriglyceridaemia. This person developed myocardial
infarction and the authors excluded him from the analysis. We included this person in all the outcomes
except hospital stay.

Attempts were made to contact the authors in January 2013.

Source of funding: Not stated.

Conflicts of interest: Not stated.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Random assignment was performed by drawing a sealed, unlabeled,
unordered envelope from a container by an independent party immediately
after informed consent was obtained".

Allocation concealment
(selection bias)

Low risk Quote: "Random assignment was performed by drawing a sealed, unlabeled,
unordered envelope from a container by an independent party immediately
after informed consent was obtained".

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Comment: It is not possible to blind the participants and healthcare providers
unless sham surgery was provided, which may be unethical.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Comment: This information was not available.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: Although one participant who developed myocardial infarction was
not included in the analysis of the hospital stay, inclusion of this participant is
likely to increase rather than decrease the difference.

Selective reporting (re-
porting bias)

Low risk Comment: All important outcomes expected to be measured in such a trial
were reported.

Aboulian 2010  (Continued)
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

ISRCTN42476855 Although reported in the trial registry, this trial suffered from lack of participants and hence was
not reported (author replies).

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Pancreatitis of biliary origin, optimal timing of cholecystectomy (PONCHO)

Methods Randomised controlled trial

Participants Patients with acute biliary pancreatitis

Interventions Early laparoscopic cholecystectomy (within 72 hours after recovery of a first episode of mild biliary
pancreatitis versus delayed laparoscopic cholecystectomy (25 to 30 days after recovery of pancre-
atitis)

Outcomes Mortality and readmissions

Starting date 1st January 2011

Contact information Djamila Boerma (d.boerma@antoniusziekenhuis.nl)

Notes It is unlikely that this trial will be included for the analysis since the intervention is performed after
recovery. However, some participants may meet the inclusion criteria and we will try to get the in-
formation on such people.

Bouwense 2012 

 
 

Trial name or title Timing of laparoscopic cholecystectomy after endoscopic retrograde cholangiography for acute
biliary pancreatitis

Methods Randomised controlled trial

Participants Patients with acute biliary pancreatitis

Interventions Early laparoscopic cholecystectomy (within 72 hours after endoscopic sphincterotomy versus de-
layed laparoscopic cholecystectomy (after 6 weeks)

Outcomes Mortality and morbidity of laparoscopic cholecystectomy

Starting date September 2012

Contact information Mustafa Hasbahceci, Department of General Surgery; Bezmialem Vakif university Istanbul, Turkey,
34093

Notes Some patients with mild acute pancreatitis and all patients with acute severe pancreatitis will
meet the inclusion criteria for this review.

NCT01687959 

Early versus delayed laparoscopic cholecystectomy for acute gallstone pancreatitis (Review)

Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

18



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Early versus delayed laparoscopic cholecystectomy

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Serious adverse events 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

2 Hospital stay 1   Mean Difference (IV, Fixed, 95% CI) Totals not selected

 
 

Analysis 1.1.   Comparison 1 Early versus delayed laparoscopic cholecystectomy, Outcome 1 Serious adverse events.

Study or subgroup Early surgery Delayed surgery Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Aboulian 2010 0/25 1/25 0.33[0.01,7.81]

Favours early surgery 1000.01 100.1 1 Favours delayed surgery

 
 

Analysis 1.2.   Comparison 1 Early versus delayed laparoscopic cholecystectomy, Outcome 2 Hospital stay.

Study or subgroup Early surgery Delayed surgery Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Aboulian 2010 25 3.5 (1.9) 24 5.8 (4.9) -2.3[-4.4,-0.2]

Favours early surgery 52.5-5 -2.5 0 Favours delayed surgery

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1 laparoscop* OR coelioscop* OR celioscop* OR peritoneoscop*
#2 cholecystectom*
#3 MeSH descriptor Cholecystectomy, Laparoscopic explode all trees
#4 (( #1 AND #2 ) OR #3)
#5 MeSH descriptor Pancreatitis explode all trees
#6 pancreatiti*
#7 (#5 OR #6)
#8 (#4 AND #7)

Appendix 2. MEDLINE search strategy

(((laparoscop* OR coelioscop* OR celioscop* OR peritoneoscop*) AND (cholecystectom*)) OR “cholecystectomy, laparoscopic”[MeSH]) AND
(pancreatiti* OR "Pancreatitis"[Mesh]) AND ((randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized [tiab] OR
placebo [tiab] OR drug therapy [sh] OR randomly [tiab] OR trial [tiab] OR groups [tiab]) NOT (animals [mh] NOT humans [mh]))

Appendix 3. EMBASE search strategy

1. (laparoscop$ or coelioscop$ or celioscop$ or peritoneoscop$).af.
2. exp Laparoscopic surgery/
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3. 1 or 2
4. cholecystectom$.af.
5. exp Cholecystectomy/
6. 4 or 5
7. pancreatiti$.af.
8. exp Pancreatitis/
9. 7 and 8
10. 3 and 6 and 9
11. Clinical trial/
12. Randomized controlled trial/
13. Randomization/
14. Single-Blind Method/
15. Double-Blind Method/
16. Cross-Over Studies/
17. Random Allocation/
18. Placebo/
19. Randomi?ed controlled trial$.tw.
20. Rct.tw.
21. Random allocation.tw.
22. Randomly allocated.tw.
23. Allocated randomly.tw.
24. (allocated adj2 random).tw.
25. Single blind$.tw.
26. Double blind$.tw.
27. ((treble or triple) adj blind$).tw.
28. Placebo$.tw.
29. Prospective study/
30. or/11-29
31. Case study/
32. Case report.tw.
33. Abstract report/ or letter/
34. or/31-33
35. 30 not 34
36. 10 and 35

Appendix 4. Science Citation Index Expanded search strategy

#1 TS=(laparoscop* OR coelioscop* OR celioscop* OR peritoneoscop*)
#2 TS=(cholecystectom*)
#3 TS=(pancreatiti*)
#4 TS=(random* OR rct* OR crossover OR masked OR blind* OR placebo* OR meta-analysis OR systematic review* OR meta-analys*)
#5 #4 AND #3 AND #2 AND #1

C O N T R I B U T I O N S   O F   A U T H O R S

KS Gurusamy wrote the review, assessed the trials for inclusion and extracted data from the included trial. M Nagendran independently
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We included number of work-days lost and costs as secondary outcomes.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Acute Disease;  Cholecystectomy, Laparoscopic  [*adverse eHects];  Gallstones  [complications]  [*surgery];  Pancreatitis  [etiology]
 [*surgery];  Randomized Controlled Trials as Topic;  Time Factors

MeSH check words

Humans
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