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Background:  Population  aging  and  comorbidity  are  leading  to  an  increase  in patients  unfit  for  cholecys-
tectomy.
Aims:  To  evaluate  whether  endoscopic  biliary  sphincterotomy  after  a first  episode  of  acute  gallstone
pancreatitis  reduces  the  risk  of  pancreatitis  recurrence  and  gallstone-related  events  in  non-surgical
candidates.
Methods:  Retrospective  study  of patients  admitted  for a first  episode  of  acute  gallstone  pancreatitis
rejected  for  cholecystectomy  between  2013–2018.  The  role  of endoscopic  sphincterotomy  was  evaluated
by  adjusting  for age,  severity  of  pancreatitis,  and  presence  of  choledocholithiasis.
Results:  We  included  247  patients  (mean  age  80  ±  12  years;  Charlson  index:  5;  severity  of pancreatitis:
72%  mild).  Sphincterotomy  was  performed  in 23.9%.  Recurrence  of  pancreatitis  occurred  in 17.4%  patients
(median  follow-up:  426  days).  The  one-year  cumulative  incidence  of a new  episode  of  pancreatitis  was
1.8%  (95%  confidence  interval  [CI]: 0.2–12%)  and 23% (95%  CI: 17–31%)  in patients  with  and  without
sphincterotomy,  respectively  (p =  0.006).  In multivariate  analysis,  sphincterotomy  showed  a  protective

role  for  recurrence  of  pancreatitis  (adjusted  hazard  ratio  [HR]:  0.29,  95% CI:  0.08–0.92,  p =  0.037)  and  for
any  gallstone-related  event  (HR  0.46,  95%  CI: 0.21–0.98,  p = 0.043).
Conclusions:  Endoscopic  biliary  sphincterotomy  reduced  the  risk  of gallstone  pancreatitis  recurrence
and  other  biliary-related  disorders  in patients  with  a  first  episode  of  pancreatitis  non-candidates  for
cholecystectomy.

 Gast
© 2019  Editrice

. Introduction
Acute pancreatitis is a common gastrointestinal condition with
 growing incidence (13–45 cases per 100,000 persons/year) [1]
nd an estimated mortality that rises to 30% in severe cases [2].
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Gallstone pancreatitis is caused by migration of stones from the
gallbladder through the ampulla of Vater where they can cause
transitory blockage of the pancreatic duct [3], and this is the most
frequent etiology accounting for 40–70% of the cases [4].

After the first episode of acute gallstone pancreatitis (AGP) the
risk of recurrence is notably high, ranging between 2.5% and 63%
[5–7]. Recurrent episodes entail high mortality and morbidity rates
(10% and 40% respectively) [8]. Therefore, it is necessary to carry out
preventive measures addressed to decrease the risk of recurrence.

Cholecystectomy is currently considered the definitive treatment
for AGP as it has shown to reduce not only the risk of pancreatitis
(down to 1–1.7%) but also the recurrence of other gallstone-related
disorders such as cholecystitis, cholangitis and choledocholithia-
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is [9–14]. Accordingly, cholecystectomy is widely recommended
fter the first episode of AGP to prevent further attacks, and it
hould be performed before hospital discharge due to the fact that
ost recurrences occur within the first month [2,15,16]. Despite

eing the gold standard treatment, cholecystectomy is not always
n option as it is often rejected due to advanced age or major comor-
idities. Unfortunately, this situation is becoming more frequent in
linical practice as a result of the increase in life expectancy and a
igher incidence of gallstone-related disease in the elderly. There-

ore, there is an urgent need to explore alternative prophylactic
pproaches to reduce the risk of recurrence of AGP in those unfit to
ndergo cholecystectomy.

The benefit of endoscopic retrograde cholangiopancreatogra-
hy (ERCP) in this setting remains unclear. Some authors have
uggested that endoscopic biliary sphincterotomy (EBS) may  be
ffective to prevent AGP recurrence based on the hypothesis that a
ide-open sphincter may  facilitate the passage of stones through

he papilla, thus reducing the risk of obstruction [17–20]. Based
n these data, some guidelines suggest that ERCP with EBS may
e performed in patients who cannot undergo elective cholecys-
ectomy because of high surgical risk [2,16,21]. However, studies
imed to evaluate the protective role of EBS in the recurrence of AGP
re scarce and often limited by a small number of patients, a short
ollow-up, a lack of control group or an administrative database
ource of data [4,17,22].

This study was designed to assess the benefit of EBS to reduce
he risk of recurrence of AGP when cholecystectomy is not an
ption. Secondarily, readmissions for biliary-related events other
han pancreatitis were evaluated.

. Patients and methods

This was a retrospective cohort study conducted at a tertiary
cademic hospital (Hospital Universitario Ramón y Cajal, Madrid,
pain). The study protocol adhered to the principles of the Decla-
ation of Helsinki and was approved by the Ethics Committee of
he Hospital Universitario Ramón y Cajal. The Ethics Committee
ccepted exemption of individual informed consent for the inclu-
ion in the study due to its retrospective design.

.1. Study population

Hospital and primary health care clinical records of all patients
dmitted for acute pancreatitis between January 2013 and January
018 were reviewed. Patients with a first episode of AGP during the
tudy period who did not undergo cholecystectomy due to high sur-
ical risk were included for analysis. Patients were considered unfit
or surgery according to the physician in charge. Exclusion criteria
ere: (1) previous episodes of AGP, (2) prior cholecystectomy, and

3) cholecystectomy after the first episode of AGP.

.2. Definitions

The diagnosis of acute pancreatitis was made according to the
nternational Association of Pancreatology and American Pancre-
tic Association criteria [2], and it was defined as fulfillment of

 out of 3 of the following criteria: (1) clinical (upper abdominal
ain); (2) laboratory (serum amylase or lipase three times greater
han normal); (3) radiological evidence of pancreatitis (CT, MRI,
ltrasonography). Biliary etiology was based on demonstration of
holelithiasis or choledocholithiasis on image test and exclusion
f other causes of pancreatitis (alcoholism, toxic, hypercalcemia,

ypertriglyceridemia, chronic pancreatitis and pancreatic neo-
lasms). Pancreatitis severity was graded according to the Revised
tlanta Classification into the following categories: mild (absence
f organ failure or local or systemic complications), moderate
d Liver Disease 51 (2019) 1567–1573

(transient organic failure <48 h or presence of local complica-
tions) or severe (persistent organ failure >48 h) [23]. Comorbidity
was assessed by the American Society of Anesthesiologists (ASA)
classification and the Charlson index. Recurrent pancreatitis was
diagnosed if the patient was readmitted for a new episode of AGP,
as defined above.

2.3. ERCP procedure

Patients were divided into two different groups based on the
performance of ERCP with EBS. ERCP outcomes were retrieved
from a prospectively collected database. ERCP was performed in
a standard manner, either urgently, during the index admission,
or electively after hospital discharge according to the criterion
of the physician in charge. ERCP was performed by four experi-
enced endoscopists and written informed consent was obtained in
all cases. Adverse events were defined according to the American
Society for Gastrointestinal Endoscopy (ASGE) lexicon criteria [24].

2.4. Follow-up

Time to AGP and other biliary-related disorders recurrence was
recorded. Long-term outcomes between the date of discharge and
readmission for gallstone-related disease or until the end of the
follow up in the absence of recurrence were compared.

2.5. Study endpoints

The primary endpoint was to assess the effectiveness of EBS to
reduce the risk of recurrence of AGP in patients considered unfit for
cholecystectomy. As secondary endpoint, we  evaluated the role of
EBS to prevent other biliary events (cholecystitis, choledocholithi-
asis, and cholangitis) after a first episode of AGP in patients not
subsidiary for cholecystectomy.

2.6. Statistical analysis

Continuous variables were reported as mean ± standard devi-
ation (SD) when normality was met  and as median and
interquartile range (IQR) for non-normally distributed variables.
The Shapiro–Wilk test and distributional plots were used to
assess normality. T-Student test was used to compare differ-
ences between groups for normally distributed variables, and
the U Mann–Whitney test for non-normally distributed variables.
Categorical variables were described as absolute and relative
frequencies, and �2 test (or Fisher exact test when necessary)
were used for intergroup comparisons. We  plotted the cumula-
tive incidence of recurrence of AGP and readmission for other
biliary-related events by using the Kaplan–Meier survival function
estimates. Patients who  died before readmission were right-
censored at the time of death. A multivariate Cox proportional
hazards regression was used to evaluate the role of EBS on read-
missions for AGP and other gallstone-related events. Cox regression
results were expressed using adjusted Hazard Ratio (HR) and a 95%
confident interval (CI). The role of EBS was evaluated by adjust-
ing for age, treatment with ursodeoxycholic acid (UDCA), severity
of pancreatitis and presence of choledocholithiasis. Proportional-
hazards assumptions were tested via Schoenfeld residuals. The

number of EBS needed to prevent one AGP was  calculated according
to Altman et al. [25]. All analyses were two-tailed, and significance
was set at p < 0.05. All statistical analyses were performed using
Stata/IC 14.0.
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. Results

We  identified a study sample of 247 patients (59% female; mean
ge 80 ± 12 years) admitted for a first episode of AGP during the
tudy period in which cholecystectomy was rejected due to high
urgical risk (Fig. 1).

.1. Index admission

.1.1. Patient characteristics
Table 1 summarizes the clinical characteristics of the study pop-

lation. At admission, 109 (84.6%) patients had altered hepatic
iochemistry and in 97 (39.2%) patients choledocholithiasis was

dentified on image tests.

.1.2. ERCP procedure
During first admission 188 (76.2%) patients had conservative

anagement and 59 (23.8%) underwent ERCP for the following
ndications: 42 for confirmed or suspected choledocholithiasis
71.2%), 15 for cholangitis (25.4%), and 2 for preventive intention
3.4%). ERCP was performed during admission in 46 patients (78%)
nd in 13 (22%) after hospital discharge. EBS was performed in 57 of
9 patients (96.6%). In the remaining two patients, whose indication
or ERCP was cholangitis associated with acute pancreatitis, EBS
as not performed and a biliary plastic stent was  placed. Sphinc-

eroplasty was performed in 15 of the 57 patients that underwent
BS. None of the two patients in whom EBS was not performed
eceived sphincteroplasty. Biliary sludge or stones were found and
uccessfully removed in most patients (73.3%). In eight patients

13.6%) a biliary plastic stent was placed either to facilitate the
emoval of lithiasic material or to treat or prevent acute cholan-
itis. With the aim of preventing post-ERCP acute pancreatitis, a
ancreatic plastic stent was placed in 3 subjects (5.1%).
w chart.

ERCP-related complications were reported in 9 patients (15.3%).
The most frequent complication was acute pancreatitis (6.8%).
Bleeding occurred in two  patients (3.4%) who  were not under
antiplatelet or anticoagulant treatment. Perforation was  diagnosed
in two cases (3.4%). Post-ERCP cholangitis was reported in a sin-
gle patient (1.7%). All complications were mild and conservatively
managed except for one patient with severe pancreatitis who died
after ERCP perforation.

3.2. Impact of biliary sphincterotomy at the index admission

Baseline characteristics of patients who underwent EBS (23%,
57/247) and patients who did not receive EBS (77%, 190/247) at
the index admission are displayed in Table 2. The two  groups were
comparable regarding age (there were statistically significant dif-
ferences that were not clinically relevant) and comorbidity. Altered
liver biochemistry at the time of admission was significantly more
frequent in the EBS group compared with the no EBS arm (56/57,
98.2% vs. 153/190, 80.5%; p = 0.01). As expected, patients in the
group that underwent EBS had a significantly higher rate of con-
firmed choledocholithiasis on image tests (66% vs. 31%, p = 0.0001).
There were no differences between both groups regarding the
severity of AGP, length of stay, and the use of UDCA after hospital
discharge.

Globally, recurrence of AGP occurred in 17.4% (43/247) patients.
The cumulative one-year incidence of a new episode of AGP in
patients with EBS was  1.8% (95% CI: 0.2–12%), significantly lower
than the incidence found in patients who did not undergo EBS
(23%; 95% CI: 17–31%) (p = 0.006) as shown in Fig. 2. In the Cox

proportional-hazards model, EBS was independently associated
with a lower recurrence of AGP (HR 0.29, 95% CI: 0.08–0.92,
p = 0.037) (Table 3). Moreover, EBS was associated with a decrease
in all gallstone-related readmissions (HR 0.46, 95% CI: 0.21–0.98,
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Table 1
Characteristics of the study population.

n = 247

Age, mean ± SD (years) 80.3 ± 12.6
Sex

Male 101 (40.9%)
Female 146 (59.1%)

ASA
I  5 (2%)
II  13 (5.3%)
III  191 (77.3%)
IV  38 (15.4%)

Charlson index, median (IQR) 5 (4–6)
Hypertension 171 (69.2%)
Diabetes mellitus 51 (20.5%)
Ischemic cardiopathy 43 (17.4%)
Congestive heart disease 46 (18.4%)
Peripheral vascular disease 23 (9.3%)
Cerebrovascular disease 30 (12.5%)
Hemiplegia 1 (0.4%)
Dementia 36 (14.7%)
Moderate to severe CKD 18 (7.2%)
Moderate to severe CLD 6 (2.4%)
Connective tissue disease 4 (1.6%)
Peptic ulcer disease 9 (3.6%)
COPD 25 (10.1%)
Hematologic disease (leukemia, lymphoma) 5 (2%)
Localized solid tumor 21 (8.5%)
Metastatic solid tumor 4 (1.6%)
AIDS 1 (0.4%)
Severity of pancreatitis

Mild 178 (72%)
Moderate 38 (15.4%)
Severe 31 (12.6%)

ICU admission 16 (6.4%)
Choledocholithiasis on imaging tests 97 (39.2%)

Ultrasonography 43 (44.3%)
CT 10 (10.3%)
MRI  25 (25.8%)
EUS 19 (19.6%)

ERCP 59 (23.9%)

Categorical variables are described as absolute and relative frequencies. SD: stan-
dard deviation; ASA: American Society of Anesthesiologist classification; IQR:
interquartile range; CKD: chronic kidney disease (moderate = creatinine level
>3  mg/dL; severe = dialysis, status post kidney transplant or uremia); CLD: chronic
liver disease (moderate: cirrhosis and portal hypertension without variceal bleeding
history; severe: cirrhosis and portal hypertension with variceal bleeding history);
COPD: chronic obstructive pulmonary disease; AIDS: acquired immune deficiency
syndrome; ICU: intensive care unit; ERCP: endoscopic retrograde cholangiopancre-
atography.

Table 2
Baseline characteristics of patients who did and did not undergo endoscopic biliary
sphincterotomy.

EBS = 57 No EBS = 190 p

Age, mean ± SD (years) 82.9 ± 8.2 79.5 ± 13.6 0.02
Sex  0.6

Male 25 (43.9%) 76 (40%)
Female 32 (56.1%) 114 (60%)

Comorbidity
ASA 0.45

I  2 (3.5%) 3 (1.6%)
II 5 (8.8%) 8 (4.2%)
III 42 (73.7%) 149 (78.4%)
IV  8 (14%) 30 (15.8%)

Charlson index, mean ± SD 5.4 ± 1.8 4.8 ± 1.7 0.2
Pancreatitis severity, No. (%) 0.1

Mild  40 (70.2%) 138 (72.7%)
Moderate 13 (22.8%) 25 (13.1%)
Severe 4 (7%) 27 (14.2%)

Choledocholithiasis on image test 38 (66%) 59 (31%) 0.0001
Length of stay, mean ± SD (days) 17.4 ± 16.8 13.6 ± 23.3 0.26
UDCA at discharge 14 (24.5%) 36 (18.9%) 0.43

Categorical variables were described as absolute and relative frequencies. EBS: endo-
scopic biliary sphincterotomy; SD: standard deviation; IQR: interquartile range;
ASA: American Society of Anesthesiologist classification; UDCA: ursodeoxycholic
acid.
Fig. 2. (A) Risk of acute gallstone pancreatitis recurrence. (B) Risk of biliary-related
disease recurrence.
EBS: endoscopic biliary sphincterotomy.

p = 0.043) (Fig. 2). The number of EBS needed to prevent one AGP
was 6.

3.3. Follow-up

Median time of follow up was  426 days (IQR 85–916). Twenty-
six percent (64/247) of patients had further admissions for
gallstone-related disease: 51 patients (20.6%) were readmitted
once, 7 patients twice (2.8%), one patient three times, and 5
patients ≥4 times. Median time to first readmission for AGP was
8 months (IQR 1.9–24.6); median time to first readmission for a
biliary-related disease was 7 months (IQR 1.7–21.6). During first
readmission 12 patients underwent EBS, so that a total of 69
patients received EBS before second readmission (57 patients dur-
ing index admission and 12 patients during first readmission).
Detailed data of the first three readmissions are outlined in Table 4.

3.4. Mortality
Overall one-year survival was  82.5% (76.5–87.1%). At the end
of follow-up 59 out of the initial 247 (23.8%) patients had died:
32 (54.2%) were nonbiliary-related deaths and 27 (45.8%) were
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Table  3
Multivariate Cox proportional hazards regression analysis to evaluate the role of endoscopic biliary sphincterotomy on readmissions for acute gallstone pancreatitis and
biliary-related disease and for overall survival.

AGP recurrence Any gallstone-related event

Adjusted HR 95% CI p Adjusted HR 95% CI p

EBS 0.29 0.08–0.92 0.037 0.46 0.21–0.98 0.043
Age  1.03 1.00–1.06 0.06 1.03 1.00–1.06 0.045
Choledocholithiasis 0.38 0.10–0.88 0.02 0.87 0.49–1.56 0.65
Pancreatitis severity

Mild Reference Reference
Moderate 1.17 0.52–2.7 0.70 1.11 0.56–2.23 0.76
Severe 0.44 0.11–1.8 0.26 0.74 0.27–2.07 0.57

UDCA  0.99 0.4–2.1 0.99 1.21 0.67–2.18 0.53

Overall survival

Adjusted HR 95% CI p

EBS 0.93 0.47–1.84 0.84
Charlson index 1.28 1.09–1.49 0.01
Choledocholithiasis 1.10 0.62 – 1.95 0.73

Mild  Reference
Moderate 1.69 0.93–3.53 0.13
Severe 3.82 2.04–7.17 <0.001

Figures in bold indicate significance AGP: acute gallstone pancreatitis; EBS: endoscopic biliary sphincterotomy; HR: Hazard Ratio; CI: confidence interval; UDCA: ursodeoxy-
cholic acid.

Table 4
Characteristics of the first three readmissions for biliary-related disease.

First readmission Second readmission Third readmission
Number of patients readmitted 64 13 6

Reason for readmission
Acute pancreatitis 40 (62.5%) 10 (77%) 4 (66.6%)
Cholecystitis 16 (25%) 2 (15.3%) 1 (16.7%)
Cholangitis 6 (9.4%) 1 (7.7%) 0
Choledocholithiasis 2 (3.1%) 0 1 (16.7%)

EBS  in previous admissions 8 (12.5%) 3 (23%) 2 (33%)
Index  admission 8 2 0
First  readmission 1 0
Second readmission 2

ERCP performed in current readmission 13 (20%) 4 (30%) 2 (33%)
Indication for ERCP

Confirmed/suspected choledocholithiasis 9 3 0
Acute cholangitis 4 1 1
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BS: endoscopic biliary sphincterotomy; ERCP: endoscopic retrograde cholangiopa

ttributed to gallstone-related disease. In-hospital mortality dur-
ng first admission was 8% (20/247). Of the 20 patients that died
uring first admission, three presented moderate pancreatitis and
even had severe pancreatitis (three of which died from pancreatitis
n spite of successful EBS). Of the 227 patients who  survived index
dmission, 188 patients were alive at the end of follow-up and 39
ied during follow-up (7 due to biliary disease and 32 because of
on-biliary causes). Of the seven patients who died due to biliary
isease, six died during first readmission (four acute pancreatitis,
wo cholecystitis) and one died during second readmission.

. Discussion

Patients who do not undergo cholecystectomy after a first
pisode of AGP present a remarkably high recurrence of pan-
reatitis [4,8,26]. Moreover, these patients are also at increased
isk of other gallstone-related complications such as acute chole-
ystitis, choledocholithiasis, and cholangitis [27–30]. Our study

easserts this known data, with 26% of patients being readmit-
ed for gallstone-related disorders during follow-up. Furthermore,
t shows that EBS reduces the risk of AGP recurrence and other
iliary-related disorders in this context.
0 1

ography.

Due to this high risk of recurrent disease, prompt cholecys-
tectomy during the initial admission after a first episode of AGP
is widely recommended in order to prevent further episodes of
gallstone disorders [15,31–33]. The increase in life expectancy
along with the higher prevalence of gallstone-related disorders
with advanced age are leading to a significant rise of AGP in frail
and elderly patients. In consequence, patients who are unfit for
surgery are becoming frequently encountered in clinical practice
and elective cholecystectomy after an episode of AGP is often
dismissed [17]. Most of these subjects do not receive any pre-
ventive treatment during hospital admission or after discharge
with a consequent high readmission rate. For this reason, other
prophylactic measures need to be explored. To date, some of
these non-surgical approaches, such as UDCA treatment, have
been tested without consistent results [34,35]. Recently, EBS
has been advocated as an alternative to cholecystectomy in this
population [4,13,17].

We identified 636 patients with gallbladder in situ admitted for a
first episode of AGP. Of them, 247 patients (38.8%) were deemed not

fit for elective surgery, a figure similar to that observed in a recent
report [4]. Even though no specific criteria were followed to dismiss
patients for cholecystectomy, advanced age or high comorbidity
were the reasons employed by the physicians in charge.
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We  evaluated the benefit of ERCP with EBS in this selected cohort
f patients and excluded those who underwent ERCP without EBS,
s previous studies have shown that nontherapeutic ERCP has no
enefit on readmission rates compared with no intervention [4].
nlike previous reports [22], we did not exclude from the analy-

is patients with severe pancreatitis to limit selection bias. During
he first year of follow-up, a significantly lower rate of recurrence
f AGP was observed in EBS group. Even though most episodes of
ecurrent AGP when the gallbladder is left in place occur within
he first months after the index attack [27], we observed that
oth groups continued to be at risk for recurrent AGP years after
he initial episode. In consonance with our results, a recent study
howed that ERCP in patients who did not undergo cholecystec-
omy significantly reduced the risk of recurrent pancreatitis [13].
imilarly, Vazquez-lglesias et al. [22] in a single-arm prospective
tudy followed 88 patients with AGP and an intact gallbladder who
nderwent EBS because of high surgical risk. They reported that
nly 2.2% of patients experienced recurrent pancreatitis. EBS may
revent biliary events by facilitating passage of bile duct stones

nto the duodenum, modifying bile lithogenicity, and thus inhibit-
ng further formation of gallstones [19,22,36,37]. This could explain
he lower rate of biliary events other than pancreatitis in our cohort
nd previous reports. Even though EBS significantly reduced AGP
ecurrence, there were some patients who presented new attacks.
ost of these recurrences are probably related to inadequate EBS

r the development of fibrosis after sphincterotomy, as suggested
n some studies [19,22].

The main indications to perform ERCP were the presence of con-
urrent cholangitis or evidence of biliary obstruction, as they are
idely recognized indications for ERCP in the acute pancreatitis

etting [2]. ERCP was indicated with a preventive intention in 3.4%
f our cohort. This finding was expected considering that the role of
RCP intended only to prevent new episodes of AGP in patients who
o not undergo cholecystectomy is less clear. Therefore, the pres-
nce of choledocholithiasis was predictably higher in the EBS group.
nterestingly, EBS remained as a protective therapy after adjusting
y the presence of choledocholithiasis in the multivariate analysis.
ven if UDCA is not a proven prophylactic therapy, EBS showed a
rotective role after adjusting by UDCA use.

The time for ERCP remains controversial. ERCP was performed
uring hospital admission in almost 80% of cases. Contrary to other
tudies that found a longer length of hospitalization in patients who
nderwent ERCP [13], the length of stay in the EBS group was  simi-

ar. Even though the most appropriate time for EBS when performed
rophylactically is unclear, it seems reasonable to perform ERCP
uring admission before hospital discharge, both for the comfort of
he patient and from a cost-benefit perspective [38].

The rate of ERCP-related complications was 15.3%. Reported
RCP complications rates vary in the literature due to the het-
rogeneity in patient populations, study designs and definitions.
ost-ERCP pancreatitis in our cohort of elderly patients with sig-
ificant comorbidity was 6.8%, within published rates (1.6–15.7%)
16]. Even though ERCP is an invasive technique that may  asso-
iate complications, the alternative of not performing preventive
easures leads to a high risk of pancreatitis recurrence, a poten-

ially life-threatening condition with elevated morbidity especially
n elderly and comorbid patients.

We  believe that our results have relevant clinical implications
or patients with AGP who are unfit for surgery, as they contribute
ith additional evidence regarding the protective role of EBS. How-

ver, we acknowledge that this study has some limitations given its
etrospective nature and taking into account that no specific crite-

ia were followed to consider a patient to be at high risk for surgery.
esides, it is also possible that the recurrence rate may  be underesti-
ated, as we assumed that if there was no documented evidence of

ancreatitis in the medical records, then recurrence did not occur.

[

[

d Liver Disease 51 (2019) 1567–1573

In summary, recurrence of AGP is frequent if cholecystectomy is
not performed. Our study suggests that EBS could be considered as a
preventive measure after a first episode of AGP when elective chole-
cystectomy is not an option in elderly patients or with significant
comorbidity. Nevertheless, further prospective randomized studies
are needed to define the best strategy in the increasing population
of patients who  are unfit for surgery.
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