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Acute biliary pancreatitis
in the era of minimally invasive surgery
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Purpose: Opinions about early endoscopic sphincterotomy
and time of laparoscopic cholecystectomy in acute biliary pancreatitis are still controversial. Some authors reserved this procedure only for cases in which the stones were visualized during
ERCP or patients had clinical symptoms of acute cholangitis.
The aim was the assessment of the dynamic of changes of proinflammatory cytokines and white blood cells in time in patients
with acute biliary pancreatitis after performed endoscopic
sphincterotomy and laparoscopic cholecystectomy.
Material and methods: We enrolled 43 consecutive
patients with clinically diagnosed mild forms of acute biliary
pancreatitis. All were treated by early endoscopic sphincterotomy and laparoscopic cholecystectomy performed during the
first 48 hours after admission.
The course of the disease was monitored by measurement of
the level of proinflammatory cytokines.
Results: Marked decrease of the level of proinflammatory
interleukins within 24 hours after endoscopic sphincterotomy
was observed. Mean values of IL-6 and IL-8 were statistically
lower immidiately after this procedure (p<0.001). Subsequent
decrease was achieved after laparoscopic cholecystectomy. The
mean values of TNF- and IL-12p40 were relatively constant
throughout the study period.
Conclusion: All patients suffering from mild acute biliary
pancreatitis should be treated by using minimally invasive procedures. However, such a only treatment should be reserved for
experienced centers.
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Introduction
Biliary stones are one of the most important etiological
factors of acute pancreatitis. Impairment of bile flow by concrements is the most important mechanism in the development of
this disease. The most dangerous stones, called microlithiasis,
are 2-3 mm in diameter. Such small particles can easily migrate
from the gallbladder to the biliary ducts and also along the
biliary tree, consequently blocking the bile flow at the level of
the papilla of Vater [1-5]. It was proved that these small stones
spontaneously migrate to the duodenum during 48 h and in this
period the risk of blockade of the papilla is the highest [4,6].
This migration results in oedema of the papilla of Vater, which
is also an important factor in the blockade of bile flow [7].
The “two phases theory” proposes that in the first phase small
migrating stones initiate the mild form of acute pancreatitis.
In the second phase, persisting stones or repeated passage of
small stones effected intermitted or continuous obstruction of
the main bile duct and pancreatic duct and developed severe
form of the disease [8,9]. It is known, from the experimental and
clinical studies, that the time of impediment of bile flow and the
possibility of recurrent blockade of the papilla play fundamental
roles in the progression of changes in the pancreas [10]. From
these reasons is rationale perform early biliary decompression
in patients with acute gallstone pancreatitis.
The results of these studies have important clinical implications. The opinions about early endoscopic papillotomy are
still controversial. Some authors reserved this procedure only
for cases in which the stones were visualized during endoscopic
retrograde cholangiopancreatography (ERCP) or when patients
had clinical symptoms of acute cholangitis [7,11-13]. However,
there were reports suggesting that early improvement of bile
flow could reduce the mortality and improve the prognosis in
patients with acute pancreatitis [14-20].
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Figure 1. TNF- dynamic changes in time in study group.
ES – endoscopic sphincterotomy, LCh – laparoscopic
cholecystectomy
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Today, the standard of practice requires the removal of the
gallbladder during the same hospitalization, but even in the
leading centers the time of cholecystectomy is delayed [21].
Taking into consideration the controversy regarding the
treatment of patients with biliary pancreatitis and the unpredictable clinical course of the disease, we introduced, as a standard,
the early endoscopic sphincterotomy and laparoscopic cholecystectomy. These procedures were performed during the first 48
hours. In this way, we removed the reservoir of biliary stones.
These procedures were used in all patients with mild form
of acute pancreatitis. To evaluate this model of management
of patients with biliary pancreatitis we measured the level of
cytokines and absolute account of white blood system during
the first seven days of hospitalization.
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Material and methods
The study was performed on 43 consecutive patients with
clinically diagnosed mild form of acute biliary pancreatitis.
The diagnosis was based on the clinical picture, ultrasound
examination and the increase of the level of amylase in the
serum and urine (at least three times above the upper normal
limit). The aetiology of pancreatitis was based on the history
and ultrasonografic examination which revealed the presence of
stones in the gallbladder and/or in the biliary tree. The degree of
involvement of pancreas was based on Becker’s scale [22]. The
increase in size of whole or part of the pancreas with unchanged
borders and with diffuse or focal decrease of its echogenicity was
classified as 1st degree according to Backer’s scale (21 patients).
The changes which were characterised by significant increase
in the size of the pancreas with the foci of hypoechogenicity in
the pancreas and the surrounding fat but with the unchanged
border of the pancreas and with the presence of fluid around its
nearest neighbourhood were classified as 2nd degree according
to Backer scale (22 patients). The clinical severity of the disease
was measured using the Apache II scale [23], Ranson criteria
[24] and Atlanta criteria [25].
Every patient had endoscopic sphincterotomy with removal
of the stones or biliary sludge from the main biliary duct (spontaneously or using the Dormia basket) during the first 24 h after
admission. In this way the bile flow was improved. Considering
the fact that stones can migrate during the next day, the early
cholecystectomy was performed (during the first 48 hours after
admission).
During the 1st, 3rd, 5th and 7th day of hospitalization the
following biochemical measures were performed: hematocrit,
WBC with blood smear, and the level of cytokines such as:
TNF- , IL-1 , IL-6, IL-8 and IL-12p40. The cytokines level was
measured using ELISA method (Bio Source Europe SA).
The aim of this study was assessment of the role of endoscopic sphincterotomy on the clinical course of mild form of
acute biliary pancreatitis. To achieve this goal we checked the
dynamic of changes of proinflammatory interleukins and white
blood cells in time in patients with biliary pancreatitis after
performed endoscopic sphincterotomy. Also the correlation
between the level of interleukins and leukocytes in the 1st day of
hospitalization was checked.

Before the statistical analysis was done we assumed that the
result “zero” of the concentration of interleukins is caused by
the limitation of the used measurement method and not by the
real absence of these proteins in the blood. The “zero” were
replaced with the minimal results achieved in the whole group
of the patients. The results were as follows: IL-1 – 0.59, TNF– 0.31, IL-6 – 3.28, IL-8 – 1.88, IL-12p40 – 0.41. Such data were
analysed used the model of one factorial analysis of variances
for repeated measurements. The impact of endoscopic papillotomy was checked using so-called planned comparison of the
contrast method. The mean level of interleukins and leucocytes
before the endoscopic sphincterotomy and in the next three
measurements after the procedure was compared (contrast:
–3, 1, 1, 1). The study of the dynamic of suspected results was
based on the analysis of the linear trends (contrast: -3, -1, 1, 3)
or if the dynamic of changes had a curvilinear shape based on
the square trends (-1, 1, 1, -1). The statistical analysis was done
using module GLM of the STATISTICA 6.0 program (company
Stat Soft).

Results
In each patient the presence of stones in the biliary tree was
confirmed. In 5 patients the stones were not visualized during
ERCP, but after sphincterotomy their spontaneous removal was
observed. There were no complications observed in any of the
patients related to using therapeutic procedures (endoscopic
sphincterotomy and laparoscopic cholecystectomy).
The cytokines level

There were no differences between the mean concentration of TNF- in the following days of the study (Fig. 1),
(F1,10= 0.09; p=0.9610). Also the endoscopic sphincterotomy has
no influence on the concentration of TNF- in the patients’ serum
(F1,10=0.09; p=0.9169).
There were changes of mean concentration of IL-6 after
endoscopic sphincterotomy. The level of this interleukin
decreased, although this drop was on the border of statistical
significance (Fig. 2), (F1,18=4.37; p=0.0509). The test of the
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Figure 3. IL-8 dynamic change in time in study group. ES –
endoscopic sphincterotomy, LCh – laparoscopic cholecystectomy
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Figure 2. IL-6 dynamic changes in time in study group.
ES – endoscopic sphincterotomy, LCh – laparoscopic
cholecystectomy
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Figure 5. White blood cells (WBC) dynamic changes in time
in study group. ES – endoscopic sphincterotomy, LCh –
laparoscopic cholecystectomy
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Figure 4. IL-12p40 dynamic changes in time in study group.
ES – endoscopic sphincterotomy, LCh – laparoscopic
cholecystectomy
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Figure 6. Neutrophils dynamics changes in time in study
group. ES – endoscopic sphincterotomy, LCh – laparoscopic
cholecystectomy
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decrease of IL-8 after endoscopic sphincterotomy was observed
(F1,25=6.14; p=0.0203). This trend had an asymptomatic character (square trend, F1,25=5.04; p=0.0338).
There was no influence of endoscopic sphincterotomy on
the concentration of IL-12p40. The mean concentration was on
this same level during 7 days of observation (Fig. 4), (F1,37=0.22;
p=0.8806).
The white blood cells system
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characteristic of trends does not confirm linear other square
nature of this process (linear trend – F1,18=3.04; p=0.0983,
square trend – F1,18=2.96; p=0.1021).
The differences of the mean concentrations of IL-8 were
statistically significant (Fig. 3), (F1,25=4.40; p=0.0065). The

After endoscopic sphincterotomy the decrease of mean
values of leucocytes was observed. This decrease was statistically significant (Fig. 5), (F1,38=14.42; p=0.0001). The test of the
significance of trends showed the linear character of this process
(F1,38=25.21; p<0.0001).
The mean level of neutrophils also decreased after
endoscopic sphincterotomy. This drop was also statistically
significant (Fig. 6), (F1,38=19.94; p<0.0001). The drop had
also linear character (F1,38=36.32; p<0.0001). No statistically
significant changes were observed in the levels of monocytes
and lymphocytes after performed endoscopic sphincterotomy
(Fig. 7 and 8 respectively), (lymphocytes – F1,38=0.10; p=0.7518,
monocytes – F1,38=0.6; p=0.1591).
The correlation coefficient of mean concentration of
interleukins and the particular cells of white blood cell system
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Figure 7. Lymphocytes dynamic changes in time in study
group. ES – endoscopic sphincterotomy, LCh – laparoscopic
cholecystectomy

Figure 8. Monocytes dynamic changes in time in study
group. ES – endoscopic sphincterotomy, LCh – laparoscopic
cholecystectomy
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in the 1st day of study was significant between IL-6 and neutrophils (correlation =0.5564; p=0.011) and between IL-6 and
lymphocytes (correlation =0.4446; p=0.050). This coefficient
was on the border of significance between IL-6 and the total
number of leucocytes (correlation =0.4309; p=0.058). Among
the particular cells of the white blood cells system the strong
correlation between neutrophils, monocytes and total number
of leucocytes has been shown (respectively: correlation =0.9729;
correlation =0.7492 in both cases p<0.001) and between
monocytes and neutrophils (correlation =0.7165; p<0.001).
The rest of the correlation coefficients showed no statistical
significance.

Discussion
The decrease of proinflammatory cytokines was very important, considering the therapeutic procedures which were implemented. This decrease was significantly lower for IL-6 and IL-8
after endoscopic sphincterotomy. IL-6 is a key one for inflammatory process [26]. The same behaviour was observed for IL-8,
which is important for chemotactic activity of neutrophils. The
positive correlation between the level of IL-6 and monocytes
in the 1st day of study indirectly points to the crucial role of
macrophages in the production of proinflammatory cytokines
[27-29]. The observed decrease of the level of neutrophils may
be connected to the implemented procedures, which definitively
remove the etiological factor.
The level of TNF- and IL-12p40 were relatively stable
throughout the study. IL-12p40 probably plays a role in the
development of necrotic changes in the pancreas, whereas
TNF- plays a role in the regeneration process [30]. For IL-1 we
obtained only a few results which cannot be verified by statistical
analysis. This is consistent with the observations of other investigators, and can be explained by the fact that this interleukin is
produced by the involved organ, its half-life is very short and the
tests used for its measurement are not very sensitive.
We believe that in the mild forms of acute biliary pancreatitis the improvement of bile flow is important. There are no clini-
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cal measurements which can guarantee that the stones which
partially obstruct the biliary duct would not block its flow later.
We observed an increase of bilirubin levels in 37 patients. We do
not agree that increase of its level above 90 mol/L is an indication for endoscopic sphincterotomy only [7]. In our patients, the
lower levels were also associated with the presence of stones in
the bile ducts, and its sphincterotomy produced normalisation.
Many authorities in pancreatology reserve the early endoscopic
sphincterotomy only for severe cases of biliary pancreatitis
[7,11]. But the fact that this disease has an unpredictable clinical course makes such practice controversial. The initial clinical
evaluation of the disease severity can change during the next
few days. It is also known that even short but recurrent blockade
of bile flow constitutes a fundamental risk factor for a severe
course of pancreatitis [7]. Stone impaction may lead to severe
pancreatitis or death [31,32]. The severe forms of acute biliary
pancreatitis treated in our clinic will be presented in the next
paper.
The small stones called microlithiasis are most dangerous.
They cannot be visualized by any of the radiological methods.
In addition, the oedema caused by passage of stones through
the papilla of Vater can block bile flow [7]. From our experience
this procedure is safe. We did not observe any complications
connected with it. Moreover, the level of proinflammatory
cytokines was significantly reduced after endoscopic sphincterotomy.
The following laparoscopic cholecystectomy did not
influence the levels of measured interleukin, which gradually
decreased. This procedure, except the removal of the reservoir
of stones, allowed the objective evaluation of the pancreatitis
severity. This management allowed also for a decrease of the
interleukins.
This early surgical intervention enabled us to perform
a laparoscopic procedure without the necessity of conversion
to classical open cholecystectomy. This is in contrast to other
investigators who perform cholecystectomy in the 5-7 day of
hospitalization and report more than 10% conversions [21].
Also in our opinion early abdominal computed tomography in
mild cases of patients with acute pancreatitis is unnecessary.
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In our opinion in every patients with biliary acute pancreatitis, the endoscopic sphincterotomy should be done as early as
possible and laparoscopic cholecystectomy should be performed
early, because it allows the evaluation of morfological changes
within the pancreas and around. The decrease of proinflammatory interleukin levels proves a benefit of the early implementation of minimally invasive techniques in management of these
patients.
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