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Background: Gallstone disease is the most common etiology for acute pancreatitis (AP). The surgical
strategy to resolve acute biliary pancreatitis (ABP) remains controversial, especially in cases with
choledocolithiasis. The aim of our study was to analyze the effectiveness and safety of laparoscopic one-
step approach for the management of APB performing laparoscopic cholecystectomy (LC) and transcystic
common bile duct instrumentation when necessary.

Methods: We conducted a retrospective cohort study between January 2009 and December 2019 at the
General Surgery Department of the Hospital Italiano of Buenos Aires and Hospital Italiano of San Justo.
All adult patients (aged >18 years) with a confirmed diagnosis of ABP according to the Atlanta Guidelines
who underwent LC with systematic intraoperative cholangiography (IOC) were included. We analysed
demographic features, preoperative images, type of surgery, conversion rates, and complications.

Results: From the 481 patients admitted diagnosed with ABP, a total of 395 were included in the
study. The incidence of choledocolithiasis was 26% (103 patients), diagnosed or confirmed by IOC. The
effectiveness of laparoscopic one-step approach for resolution of underlying biliary pathology in ABP was
99.24% (392 patients), given the fact that in those cases it was the only procedure required. In contrast, it
was ineffective in 3 patients (0.76%): 2 patients (0.5%) were converted from laparoscopic to open surgery as
a consequence of multiple previous interventions—1 also needed choledocotomy and primary closure due
to choledocolthiasis; and in 1 patient (0.25%) endoscopic retrograde cholangiopancreatography (ERCP)
after surgery was required because of residual lithiasis of the common bile duct. Recurrence was observed in
10 patients (2.53%).

Conclusions: Laparoscopic one-step approach with systematic IOC and eventual instrumentation of the
common bile duct if necessary for the management of ABP is an effective and safe method as a definitive

treatment of underlying biliary etiology.
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Introduction

Being one of the most frequent gastrointestinal diseases,
acute pancreatitis (AP) greatly affects humans in different
ways—emotionally, physically and financially. In developed
countries, the most frequent etiology for AP are gallstones:
acute gallstone pancreatitis represents nearly 50% of
worldwide AP cases, according to prior studies (1-3).

The obstruction of the ampulla is the pathophysiological
mechanism that causes it (4) and 5% to 30% of these patients
with pancreatitis will have common bile duct stones at the
time of exploration (5,6). Almost one-fifth of AP episodes
will end in severe AP with a mortality of 15-30% (7).

When cholecystectomy is not performed following
the index episode, it has been proved that acute biliary
pancreatitis’ (ABP) recurrence rate increases, ranging from
25% to 63% (8,9). According to the American College
of Gastroenterology practice guideline, cholecystectomy
should be performed during the index hospitalization
when treating patients with mild biliary pancreatitis (10).
However, when treating patients with necrotizing ABP and
in order to prevent infection, cholecystectomy should not be
performed until the acute inflammation status resolves and
fluid collections alleviate. In the initial handling of AP (11),
computed tomography (CT) and magnetic resonance
imaging (MRI) are key diagnostic tools that allow not only
confirming the AP diagnosis with a 90% specificity (12), but
also its severity and etiology.

Although it is generally accepted that laparoscopic
cholecystectomy (LC) is the indicated treatment for
ABP, there is no consensus on which is the best initial
approach to solve associated choledocolithiasis (13).
While some authors prefer early endoscopic retrograde
cholangiopancreatography (ERCP) with endoscopic
sphincterotomy (ES) (14,15), laparoscopic transcystic
common bile duct exploration represents an effective and
safe alternative for the clearance of the bile duct (16). It has
as well some benefits such as shorter hospital stay and lower
costs due to the need of only one procedure instead of two.
Additionally, this approach also maintains the function of
the sphincter of Oddi (17).

Our center has wide experience managing ABP, doing
since 1991 systematic intraoperative cholangiography (I0C)
with eventual choledochotomy or transcystic exploration of
the common bile duct for the treatment of choledocolithiasis,
both on an elective and urgent setting (18-20).

The objective of our study was to analyze the effectiveness
and safety of laparoscopic one-step approach for the
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management of ABP with bile duct instrumentation if
necessary, performed in the same admission in patients
without systemic inflammatory response syndrome (SIRS)
or local complications, as early as possible (21), or during a
second admission if required in cases of severe AP.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/1s-21-12).

Methods

A retrospective cohort study was performed with
prospectively collected data entered into the patient
database. All consecutive adult patients (over 18 years),
with confirmed diagnosis of ABP, who underwent LC at the
General Surgery Department of the Hospital Italiano of
Buenos Aires and Hospital Italiano of San Justo, between
January 2009 and December 2019 were included. Exclusion
criteria were patients not suitable for surgery due to high
surgical risk (ASA >IV according to the American Society
of Anesthesiologists Classification) (22) and those who were
already cholecystectomized. Patients who have developed
SIRS as well as acute cholangitis (bilirubin greater than
4 mg/dL, fever and/or leukocytosis) according to Tokyo
Guidelines, or with local image complications (Balthazar
D/E) underwent delayed surgery, either during the
same admission after the acute severe disease have been
resolved (10) or after discharge, on an elective setting
during a second admission. Pregnant women during the
third trimester were also discharged and cholecystectomy
was performed during an elective second hospitalization.

CT and MRI were the imaging methods employed for
the initial handling of AP. Of the selected patients, 93%
underwent a contrast-enhanced abdominal CT at the time
of hospital admission. MRI with cholangiopancreatography
was performed in 30.8% of patients, as it was reserved for
those cases with biochemical signs of cholestasis to assess
for choledocolithiasis. Other indications for MRI were
patients with a contrast allergy and/or renal insufficiency, in
whom CT was contraindicated.

The diagnosis of AP was defined according to the
Atlanta Revised Guidelines in 2019 (7) and needed at least
two of the following three features: epigastric pain, serum
amylase or lipase levels at least three times the upper limit
of normal, and, characteristic findings of AP on cross-
sectional abdominal imaging. Mild pancreatitis was defined
by absence of persistent organ failure (>48 h), and local
complications such as pancreatic necrosis or peripancreatic
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Patients with ABP Excluded n=g2
n=481 . . .
High surgical risk n=34
i ................ » Previous cholesistectomy n=32
Died n=8
Patients with ABP Refusal to surgery n=6
who underwent LC Open surgery n=2
n=399
_________________ » Excluded n=4
Y Age <18 n=4
Patients included
n=395

Figure 1 Inclusion of patients in the study. ABP, acute biliary

pancreatitis; LC, laparoscopic cholecystectomy.

fluid collections on CT. Severe AP was defined by the
presence of persistent (fails to resolve within 48 h) organ
failure and/or death (23).

To evaluate local imaging complications we used the
Balthazar degrees (24) by CT—A: normal pancreas; B:
pancreatic enlargement; C: pancreatic inflammation and/or
peripancreatic fat; D: single peripancreatic fluid collection;
E: two or more fluid collections and/or retroperitoneal air.

In most cases, surgery was performed in the first available
surgical shift in the operating room. In highly symptomatic
patients, surgery was deferred until improvement of
symptoms assessed by anamnesis and physical examination.
The American technique of LC was used, as previously
described (18). In all cases, intraoperative cholangiogram
(IOC) was systematically performed, assessing the
presence or absence of associated CBD stones (19). When
choledocolithiasis was confirmed under IOC, a transcystic
approach with a Dormia basket (Cook®) was used to
extract the stones. A balloon-dilating catheter was used to
free large impacted stones unable to be retrieved by the
Dormia basket. If the transcystic approach was unsuccessful,
laparoscopic choledochotomy was performed to clear the
CBD (20).

We analyzed the effectiveness of laparoscopic one-step
approach for the management of APB. Those who required
an additional procedure or were converted to open surgery
were considered as uneffective.

Demographic features were described by age and sex,
and preoperative characteristics, such as: amylasemia (IU/L)
at the time of diagnosis and at the time of surgery;
bilirubinemia, alkaline phosphatase (ALP), glutamic
oxaloacetic transaminase (GOT) and glutamic pyruvic
transaminase (GPT) at the time of diagnosis; the grade of
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CT pancreatitis according to Balthazar (A, B and C), and
findings in MRI in those who needed it. We evaluated the
type of surgery performed to establish the effectiveness of
laparoscopy, as well as the transcystic approach: LC, LC
with transcystic choledocholithotomy (with or without stent
placement), LC with choledochotomy and primary closure,
and conversion of laparoscopy to conventional surgery. We
considered those who needed subsequent ERCP to resolve
choledocolithiasis.

Time to surgery was determined as the period between
the date of the onset of symptoms and surgery, regardless if
the patient was operated on in the same admission or in a
second hospital stay.

Follow-up was carried out at days 7, 30 and 90 for
assessment of complications or recurrence of pancreatitis.

Postoperative complications at 90 days were defined
according to Clavien-Dindo classification (25,26): mild (CD
I/11), severe (CD III-IV) and death (CD V). The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). The study was approved by the Ethical
Committee Board of the Hospital Italiano de Buenos Aires
(approval number 5389). Since it is a retrospective study,
informed consent was not necessary.

Statistical analysis

Data were reported as means = standard deviation or median
and interquartile range for continuous variables according
to observed distribution, and frequency and percentages
for categorical ones. Comparisons were performed using
Student’s #-test or the Mann-Whitney test for continuous
variables, and the Chi-squared test or Fisher’s exact test
for categorical variables. A value of P<0.05 was considered

statistically significant. Statistical analyses were performed
using STATA version 10.1 (Stata Corp., USA).

Results

A flow chart of this study is shown in Figure 1. From the
481 patients admitted with ABP, 82 (17%) were excluded
because LC was not performed: 34 (7%) due to high
surgical risk, 32 (6.7%) already cholecystectomized, 8
(1.66%) died because of severe pancreatitis, 2 (0.4%) went
to upfront open surgery and 6 (1.24%) due to refusal of the
patient. Of the remaining 399, 4 were excluded for being
pediatric. Finally, 395 patients were included.

A total of 240 patients (60.76%) were admitted at
Hospital Italiano of Buenos Aires, while 155 (39.24%) were
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Table 1 Demographics and preoperative characteristic

Characteristics Value

Age (years) 53 (IQR: 37-70)

Gender (female), n (%) 191 (48.31)
Balthazar, n (%)
A 114 (30.00)
B 115 (31.00)
C 129 (35.00)
D 8(2.17)
E 2(0.54)

Admission amylasemia (UI/L) 1,105 (IQR: 572-1,963)

Admission total bilirubin (mg/dL) 1.4 (IQR: 0.8-209)
Admission direct bilirubin (mg/dL) 0.5 (IQR: 0.2-1.4)
Admission ALP (UI/L) 151 (IQR: 87-205)
Admission GOT (UI/L) 130 (IQR: 57-286)
Admission GPT (UI/L) 170 (IQR: 64-351)
Preoperative amylasemia (UI/L) 69 (IQR: 65-118)
Time to surgery (days) 3 (IQR: 2-6)

Surgery in same admission, n (%) 335 (84.8)

IQR, interquartile range; ALP, alkaline phosphatase; GOT, glutamic
oxaloacetic transaminase; GPT, glutamic pyruvic transaminase.

Table 2 Intraoperative characteristics

Characteristics Value

Effectiveness of laparoscopic one step approach, 392 (99.24)

n (%)

Conversion to open surgery, n (%) 2 (0.50)

Intraoperative choledocolithiasis, n (%) 103 (26.00)
LC + transcystic common bile duct exploration 90 (87.00)

LC + transcystic common bile duct exploration + 3(2.91)
stent

LC + choledochotomy and primary closure 4 (3.88)
LC + flushing 7 (6.80)
LC + ERCP 1(0.97)
LC + conversion + choledochotomy 1(0.97)

LC, laparoscopic cholecystectomy; ERCP, endoscopic retrograde
cholangiopancreatography.
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treated at Hospital Italiano of San Justo. Demographics and
preoperative characteristics, including biochemical results
are detailed in 7able 1.

The incidence of choledocolithiasis was 26% (103
patients), diagnosed or confirmed by systematic IOC.
Of those patients, 90 (87%) were resolved by LC with
transcystic common bile duct exploration—3 of them
with stent placement (2.91%), 4 (3.88%) with LC with
choledochotomy and primary closure, and 7 (6.8%) had
spontaneous passage through the papilla after flushing with
hypertonic physiological solution. Only 1 patient (0.97%)
with choledocolithiasis needed post ERCP to treat it after
ineffective transcystic exploration, and 1 patient (0.97%)
was converted to open surgery with choledochotomy and
primary closure (Table 2).

The effectiveness of laparoscopic one-step approach
for resolution of underlying biliary pathology in AP was
99.24% (95% CI: 97.8-99.8%) (392 patients), given the
fact that in those cases it was the only procedure required.
In contrast, it was ineffective in 3 patients (0.76%): 2
patients (0.5%) were converted from laparoscopic to open
surgery due to multiple previous surgical antecedents—1
also needed choledocotomy and primary closure due to
choledocolthiasis; and in 1 patient (0.25%) ERCP after
surgery was mandatory because of residual lithiasis of the
common bile duct.

The median time to surgery was 3 [interquartile range
(IQR): 2-6] days, despite 60 patients (15.2%) were operated
in other hospitalization and 335 patients (84.8%) in the
same admission. There was no significant association
between the severity grade of pancreatitis according to
Balthazar and the performance of surgery in a second
hospitalization (P=0.012).

The median follow-up time was 50 (IQR: 25-75) months.
Postoperative complications were observed in 25 cases
(6.32%): 24 patients (6.07%) had mild complications (CD
I-1I), and 1 patient (0.25%) was CD IVB due to the need
of intensive care unit and reoperation as a consequence of
hemoperitoneum. Neither biliary leak nor mortality were
observed in our series.

Recurrence of ABP was observed in 10 patients (2.53%).
The median time from surgery to recurrence was 7 (IQR:
1-29) months and of those cases 4 patients (40%) needed
an additional intervention (ERCP to manage de novo
choledocolithiasis) (Table 3).
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Table 3 Postoperative characteristics

Characteristics Value

Follow up (months) 50 (IQR: 25-75)

Postoperative complications, n (%) 25 (6.32)
Mild complications (CD I-ll), n (%) 24 (6.07)
Severe complications (CD IlI-V) 1(0.25)
Recurrence of ABP, n (%) 10 (2.53)
Time to recurrence (months) 7 (IQR: 1-29)
Required ERCP, n (%) 4 (40.00)

CD, Clavien-Dindo; ABP, acute biliary pancreatitis; ERCP,
endoscopic retrograde cholangiopancreatography.

Discussion

“Acute pancreatitis associated with gallstone disease is frequently
caused by transient blockage of the ampulla of Vater by migrating
gallstones” (27). Acosta and Ledesma described this situation
already in 1974. Despite the etiopathology of this problem
is already clear, authors describe different approaches to
handle it, and the effectiveness of the diverse strategies
varies according to the center and the surgical team’s
preferences.

Our study shows that laparoscopic one-step approach
is effective and safe for the management of ABP, since 392
of the 395 patients of our series did not need an additional
procedure, whether or not they presented associated
choledocolithiasis. It’s been previously addressed that LC
with bile duct exploration can be safely performed early in
the same admission of the ABP (21), with no increase in
the prevalence of common bile duct stones (28). In cases
of severe ABP, it’s a safer strategy to manage the acute
scenario and perform surgery during a second elective
hospitalization. Morbidity associated with this approach was
low, as 6.07% of the entire cohort had mild complications
and only one patient needed reoperation. It is important to
highlight that there were no cases of biliary leak or bile duct
injury in our cohort.

In 2014, Mustafa er al. (29) analyzed the effectiveness of
cholecystectomy and ES in the management of gallstone
pancreatitis, showing that recurrent pancreatitis after
definitive treatment was more common among patients
treated with ES (6.7%) than among those treated with
cholecystectomy (4.4%) or ES followed by cholecystectomy
(1.2%). They confirmed that cholecystectomy offers better
protection than ES alone against further episodes of AP, but
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for them, cholecystectomy in patients treated initially with
ES was the most effective method of preventing recurrence.
In our study the recurrence performing LC alone as a single
approach was 2.53%. This difference may be explained by
the fact that in our center, IOC is routinely performed,
allowing for intraoperative detection of choledocholithiasis,
and eventual resolution of it with no need for a second
procedure, decreasing the risk of pancreatitis recurrence.

Ricci et al. (30) evaluated in 2018 a total of 20 randomized
clinical trials comprising 2,489 patients, comparing
different laparoscopic and intraoperative techniques for the
management of choledocolithiasis. The results were that
LC plus intraoperative ERCP had the highest probability
of being the most successful and safest method with respect
to morbidity. When AP was considered, the technique with
the least probability to be the best was the preoperative
ERCP followed by cholecystectomy. As regards biliary leak,
the worst approach was laparoscopic common bile duct
exploration, opposite to what happened in our study where
we had no biliary leak or bile duct injury.

We perform systematic IOC, which gives us the
possibility of confirming or diagnosing the presence of
common bile duct stones. Once choledocolithiasis is proved,
our first strategy to resolve it is by simultaneous transcystic
bile duct exploration (87% of the patients in our study),
although our center has also experience in performing
choledochotomy if necessary in complex cases.

In our series only 2 patients (0.5%) were converted
from laparoscopic to open surgery due to the impossibility
of performing pneumoperitoneum because of adhesions
of previous surgeries. Of the recently mentioned, one
patient also needed choledocotomy and primary closure
due to choledocolthiasis. And in just one patient (0.25%)
ERCP after surgery was needed because of residual lithiasis
of the common bile duct. This reflects that patients are
successfully treated by laparoscopy, supported by the fact
that it is a high volume center.

As suggested by El-Dhuwaib ez 4/. (31), following an
episode of ABP cholecystectomy should be offered to all
patients preferently prior to discharge. And if patients
are not fit for surgery, an ES should be performed as
definitive treatment. Giuffrida ez /. (21) also supported
the laparoscopic procedure, carried out after 48 h from the
onset of symptoms in mild ABP.

Our study has some limitations as this is a retrospective
cohort. In spite of this, all consecutive patients with
ABP were included in the analysis and data was collected
prospectively in an AP registry. We consider a virtue the
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fact that we stand behind in precise imaging studies and
specialized physicians with knowledge in laparoscopy as
well as in the physiopathology of ABP. The advantage of
performing IOC to all consecutive patients is also valuable.

Since laparoscopic one-step approach for the
management of ABP is an effective and safe method, we
assume that there is no need to follow other strategies
in patients with adequate conditions for surgery. Our
satisfactory experience in the last 10 years highlights the
tendency towards laparoscopic technique.

Conclusions

In patients with ABP, laparoscopic one-step approach with
systematic IOC and common bile duct instrumentation if
necessary, is an effective method as a definitive treatment of

underlying biliary etiology.
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