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Abstract

Background Early cholecystectomy (EC) is recommended in patients with acute biliary pancreatitis (ABP). In real-life
practice, cholecystectomy is frequently deferred due to various reasons and delayed cholecystectomy (DC) is performed
instead. Endoscopic sphincterotomy (ES) is an alternative to prevent recurrent pancreatitis, however other gallstone-related
complications (GCs) may still develop. We aimed to determine the impact of ES on future GCs in patients with non-severe
acute biliary pancreatitis whose cholecystectomy was deferred or not performed.

Methods During 20062016, we included patients with non-severe ABP while those with severe pancreatitis and concurrent
cholangitis were excluded. GC events were compared between those who had DC with ES and those who had DC without
ES. A similar comparison was made in patients with and without ES who did not receive cholecystectomy.

Results Of 266 patients with ABP, non-severe ABP was identified in 146. Only 16 (11%) had EC. Of patients with non-severe
ABP who underwent DC (n=88), recurrent ABP in the ES group was lower than those from the non-ES group (2% vs. 17%;
p=0.01). Acute cholecystitis was found in 0%, 6% and 10% of patients with EC, DC and those without cholecystectomy
(»=0.39). Of those who did not undergo cholecystectomy (n=42), recurrent ABP in the ES group was still lower than
the non-ES group (4% vs. 36%; p=0.006). ES related complications were mild pancreatitis (4%) and post sphincterotomy
bleeding (5%).

Conclusions In patient with non-severe ABP, ES is an alternative to reduce recurrent ABP, however without EC, future
cholecystitis may still develop.
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recommendation is based on observational studies, which
showed a high risk of recurrent ABP, reaching approxi-
mately 20-60% in patients undergoing delayed cholecys-
tectomy (DC) [7-9]. Recently, a multicenter randomized
controlled trial from the Dutch Pancreatitis Study Group
confirmed the lower rate of recurrent gallstone-related com-
plications (GCs) (17% vs. 5%; p=0.002) with very low risk
of cholecystectomy related complications in patients with
mild ABP who underwent the same-admission cholecys-
tectomy, compared with those who underwent the interval
cholecystectomy [10].

In real-life practice, cholecystectomy might be deferred
due to various reasons such as scarce theater capacity, patient
instability during ABP episode, and laboratory result derange-
ment [11-18]. Moreover, the risks of surgery may increase
in patients with multiple comorbid diseases; hence, chol-
ecystectomy is frequently deferred or not performed in these
patients. Based on several series, endoscopic sphincterotomy
(ES) may be performed to reduce the risk of recurrent ABP
in the selected groups such as unsuitable surgical candidates
[19-23]. The potential advantages of ES are to improve the
disease course by providing early decompression of the pan-
creaticobiliary system, to remove retained common bile duct
(CBD) stones, or to prevent recurrent attacks [24]. However,
this concept has not been adopted by the standard guideline.
Recent American Gastroenterological Association Institute
(AGA) guidelines advises against the routine use of urgent
ERCP in patients with ABP and no cholangitis [25]. Of note,
this statement was addressed as conditional recommendation
based on the low quality of evidence. Because post-endoscopic
retrograde cholangiopancreatography (ERCP) pancreatitis can
develop in 2-4% of patients [26]. The risks of ERCP-related
adverse events should be weighted in the assessment.

Although previous series showed ES as an alternative
option to prevent recurrent ABP, these data were limited in
patients who were considered unfit for surgery and severe ABP
[19-21, 23]. In non-severe ABP patients with DC as a plan,
performing prophylactic ES to reduce the risk of recurrent
ABP while waiting for DC has been practically performed
but the advantage and disadvantage of this practice have never
been evaluated. The primary objective of our study was to
compare the incidences of recurrent attacks of ABP and other
GCs between patients with non-severe ABP who had ES with
those without ES and subgroup analyses were also done in
those with DC and those with gallbladder left in situ. The sec-
ondary objective was to observe the incidence of ES related
adverse events.
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Materials and methods
Study population

Based on our medical database, we identified all patients
who were diagnosed with ABP between January, 2006 and
December, 2016 using International Classification of Dis-
eases, 10th revision (ICD-10) code of K 85.1. The diag-
nosis of ABP was based on clinical presentation of acute
pancreatitis—two out of three of the following criteria:
typical pancreatic pain, amylase or lipase level at least
three times above the reference ranges, or imaging criteria
consistent with acute pancreatitis (computed tomography,
magnetic resonance imaging, or transabdominal ultra-
sound) and confirmation of the presence of gallstones in at
least one imaging study. Exclusion criteria included severe
ABP (based on the revised Atlanta classification and defi-
nitions by international consensus 2012) [27], concurrent
cholangitis and history of previous cholecystectomy. EC
group was definitely separated form DC group. EC was
defined when cholecystectomy was performed within the
first 14 days of ABP regardless of the same admission
or elective admission and any cholecystectomy that per-
formed after 14 days was considered as DC. The indication
of ERCP included CBD stone seen on imaging studies
and evidence of passing stone with more stones left in the
gallbladder. In our center, we experienced similar rates of
complication between ERCP without sphincterotomy and
ERCP with sphincterotomy. In addition, the idea of ES
is to provide better spontaneous passage of small stones
through CBD (stones from the GB that left in situ). There-
fore, we provide pre-emptive ES in our protocol for those
patients. Patients were divided into four groups accord-
ing to the plans for cholecystectomy and whether ERCP
with ES (ERCP-ES) was performed or not; (1) those who
had DC with ERCP-ES, (2) those who had DC with no
ERCEP, (3) those who did not have cholecystectomy but had
ERCP-ES and (4) those who did not have any interven-
tion at all. Relevant clinical data, including age, gender,
Charlson Comorbidity Index (CCI), laboratory findings,
clinical status upon admission, imaging studies, time to
either ES or definitive cholecystectomy, time to follow up
and adverse events during the waiting period for DC, were
abstracted from medical records. Our local Institutional
Review Board approved the final study protocol.

Admission
All patients with non-severe ABP were admitted for

aggressive intravenous hydration and nothing by mouth
protocol was placed during the first few days. Upon
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admission, all patients were seen by our surgical team.
Due to the scarcity of cholecystectomy slots, unless an
urgent operative slot was available, the delayed approach
was selected primarily to facilitate operative theater
capacity. If the patient was not a surgical candidate, chol-
ecystectomy would not be considered at all. After clini-
cal improvement of ABP, these patients including those
with deferred cholecystectomy and those with no plan for
surgery would be subjected to ERCP depending on the
judgment of the consultant gastroenterologists who usually
offers ERCP and ES in those who potentially have retained
CBD stone or potentially develops recurrent stones in
CBD as mentioned earlier. All ERCPs including ES were
performed by experienced senior endoscopists (RR, WR,
and PK). During ERCP and following ES, a standard bal-
loon sweeping or basket extraction or advanced technique
to remove CBD stone was done if the cholangiogram
revealed CBD stone.

Follow-up

After discharge, patients considered unfit for surgery were
continued as outpatient status with only a follow-up visit
in our medical clinic. On the other hand, asymptomatic
patients with plans for deferred cholecystectomy were
followed up at both medical clinic by gastroenterologists
and at the surgical clinic by surgeons until interval chol-
ecystectomy was performed. This index cholecystectomy
was considered the endpoint. Recurrent attack was defined
when a patient was readmitted due to ABP or other GCs
i.e., acute cholecystitis, acute cholangitis, and Mirizzi syn-
drome [28] and was therefore, scheduled for the earliest
available cholecystectomy.

Statistical analysis

To compare characteristics and clinical outcomes of the
ERCP-ES patient group to the no ERCP group, Student’s
t test was performed for continuous variables and Chi
square or Fisher’s exact test was performed for categori-
cal variables. Continuous variables are presented as the
mean + standard deviation (SD) for normal distribution and
as the median (range) for non-normal distribution. Categori-
cal variables are reported as numbers and percentages. We
defined recurrence rates as a time-to-event outcome using
the Kaplan Meier method and compared the diseases free
survival of the ERCP-ES group and the no ERCP group
using a Log-Rank Test. A p value <0.05 was considered
statistically significant. Statistical analyses were performed
using SPSS version 23 for Windows software (SPSS, Chi-
cago, Ill., USA).

Results

During the 11-year study period, we identified 266 patients
who developed the first ABP and were hospitalized
(Fig. 1). Patients with severe ABP (n=18), concurrent
cholangitis (n=79) and previous cholecystectomy (n = 14)
were excluded. Nine patients were lost to follow up after
recovering from initial admission for ABP. Finally, 146
patients with non-severe ABP were included in this study.
Cholecystectomy was not performed in 42 (29%) because
they were high-risk candidates for surgery or due to patient
refusal of surgery. Only 16 patients (11%) had an EC dur-
ing the first admission without post-operative adverse
events. Mainly, the surgical procedure for EC and DC was
laparoscopic cholecystectomy (94%). Open cholecystec-
tomy was performed in 6%. Of 146 patients, 79 patients
underwent ERCP-ES; (1) ES was done per indication
because CBD stone was seen in imaging studies (n=11),
(2) empiric ES was done for the evidence of passing stone
with more stones left in the gallbladder (n =40), and those
who were deemed unfit for surgery for a long period of
time or refusing surgery (n=28).

Overall, including both patients who underwent DC and
those who had gallbladder left in situ (n=130), recur-
rent attacks of ABP occurred in 2 (3%) and 11 (22%) of
patients in the ERCP-ES group (n="79) and the no-ERCP
group (n=>51), respectively (p =0.001). Using the Kaplan
Meier method, patients in the ERCP-ES group had lower
risk of recurrent attacks of ABP during mean follow-up
period of 1393 + 182 (range 12-2288) days (p =0.01)
(Fig. 2).

In patients with non-severe ABP undergoing EC
(n=16), median time to cholecystectomy was 8 days
(range 4-14 days). No patients developed recurrent pan-
creatitis, acute cholecystitis and ascending cholangitis
during the short waiting period for cholecystectomy. The
number of patients with acute cholecystitis while awaiting
cholecystectomy in those undergoing EC, DC, and those
without cholecystectomy were different but not statisti-
cally different (0% vs. 6% vs. 10%; p=0.39) [between
those undergoing EC vs. DC (0% vs. 6%; p=0.19) and
between those receiving EC vs. no cholecystectomy
(0% vs. 10%; p=0.10) and between those who under-
went DC vs. patients with gallbladder left in situ (6% vs.
10%; p=0.29)]. One patient in the ERCP-ES group who
did not receive cholecystectomy died from gangrenous
cholecystitis.

Of patients with non-severe ABP undergoing DC
(n=288), 51 (58%) patients underwent ERCP-ES prior
to surgery whereas 37 (42%) patients did not have ERCP
before DC. Patients’ baseline characteristics were similar
between the ERCP-ES and the no-ERCP groups, including
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Fig. 1 Patient diagnosed with
acute biliary pancreatitis during
2006-2016 (n=266)

Patients diagnosed ABP
during 2006-2016 (n=266)

- Severe pancreatitis (n=18)
- Concurrent cholangitis (n=79) -
- Previous cholecystectomy (n=14)
- Lost to follow up (n=9)

Exclusion (n=120)

Patients with non-severe ABP
(n=146)

Cholecystectomy No cholecystectomy

(n=104) (n=42)

— ——

Early cholecystectomy
(n=16)

Delayed cholecystectomy ERCP with ES No ERCP
(n=88) (n=28) (n=14)

ERCP with ES prior surgery No ERCP prior surgery
(n=51) (n=37)

age, gender, CCI, clinical status upon admission and labo-
ratory findings (Table 1). Precut sphincterotomy was per-
formed in two patients in the ERCP-ES group. Of those
with ERCP-ES (n=51), eight patients (16%) were found
to have CBD stones during balloon extraction; stone size
ranged from 6 to 20 mm (mean CBD stone size 11 mm).
In the remaining patients whose ERCP did not reveal CBD
stone but had evidence of more stones in the gallbladder
(n=43), CBD diameter ranged from 3 to 5 mm. Median
time to ES was 3 days (range 1-6 days) (Table 2). Recur-
rent attacks of ABP in the ERCP-ES group were signifi-
cantly less frequent than those in the no-ERCP group (2%
vs. 17%; p=0.01). All recurrent episodes of ABP in both
groups were with mild severity. Of six patients who did not
have ES prior to surgery and developed recurrent attacks,
three patients had two episodes of recurrent ABP while
three patients developed only one episode while waiting

@ Springer

for DC. Median times to recurrent ABP were not signifi-
cantly different between the ERCP-ES and the no-ERCP
groups (21 vs. 127 days; p=0.29). Median times to subse-
quent cholecystectomy were not different between the two
groups (68 vs. 93 days; p=0.22). One patient who devel-
oped acute cholecystitis had two episodes of the attack
during the follow-up period. In the ERCP-ES group,
adverse events related to ERCP occurred in 4 (8%), includ-
ing worsening pancreatitis which resolved within 3 days
(n=2; 4%) and post sphincterotomy bleeding requiring
adrenaline injection (n=2; 4%). No ascending cholangitis
was noted while waiting for DC.

In patients with non-severe ABP who did not undergo
cholecystectomy (n=42), 28 (67%) patients underwent
ERCP-ES, whereas 14 (33%) patients did not receive ERCP.
In the ERCP-ES group of patients, precut sphincterotomy
was performed in one patient. Baseline characteristics were



Surgical Endoscopy (2019) 33:3325-3333

3329

Time to recurrent attacks of ABP

el ——— ERCP with ES —— ERCP with ES-censored*
A - ~+
L‘- ——— No ERCP —+— No ERCP-censored*
0.8 \
£ ‘ P =001
E 0.6
—] —
w
D
£
B 0.4+ 1
(1]
& u
2
0.2+
0.0
T T T T T T
.00 500.00 1000.00 1500.00 2000.00 2500.00
Time (davs)

Fig.2 Disease-free survival after first attacks of ABP comparing patients with and without endoscopic sphincterotomy during follow-up
(n=130). *Patients with either follow-up cholecystectomy or the last follow-up visit by the end of the study period

Table 1 Baseline characteristics of patients with acute biliary pancreatitis who underwent delayed cholecystectomy and did not undergo chol-

ecystectomy (n=130)

Characteristics

Delayed cholecystectomy (n=88)

Without cholecystectomy (n=42)

ERCP with ES (n=51) No ERCP (n=37) p value ERCP with ES (n=28) No ERCP (n=14) p value

Age, mean (SD) (years) 59 (17) 54 (18)

Female, n (%) 31 (61) 22 (60)

Charlson Comorbidity Index, 2 (1-4) 2 (0-3)
median (IQR)

Systemic inflammatory response 21 (41) 19 (51)

syndrome (SIRS) upon admis-
sion, 1 (%)

Laboratory findings
— AST, median (range) (U/L)
— ALT, median (range) (U/L)
— ALP, median (range) (U/L)

— Total bilirubin, median (range)
(mg/dL)

161 (18-1067)
168 (21-838)
170 (66-844)
2.5(0.5-17.2)

145 (25-665) 0.42
160 (20-764) 0.49
166 (37-1052)  0.22
2.1(0.5-7.5)

020  63(16.2) 66 (19) 0.64
090  16(57) 9 (64) 0.66
041  3(24) 3.5(0-5) 0.45
034  10(36) 10 (71) 0.03

252 (27-659) 110.5 (15-2429) 0.10

195 (27-703) 102 (17-965) 0.06
209.5 (56-622) 135 (59-381) 0.09
032 4.6(1-14.5) 1.1 (0.3-5.9) <0.001

not different between the ERCP-ES and the no-ERCP group,
including age (63 vs. 66 years; p=0.64), female (57% vs.
64%; p=0.66), CCI (3 vs. 3.5; p=0.45). However, the pres-
ence of SIRS upon admission in the ERCP-ES group was
found to be less than those in the no-ERCP group (36%
vs. 71%; p=0.03). Median time to ERCP-ES was 3 days
(range 1-6 days). Median follow-up times were not differ-
ent between the two groups (117 vs. 172 days; p=0.47).
Similar to those who underwent DC, the recurrent rate of

ABP in the ERCP-ES group was significantly lower than
the no-ERCP group (4% vs. 36%; p=0.006). All recurrent
episodes of ABP were with mild severity except one patient
in the no-ERCP group who died from recurrent severe ABP.
Of five patients who did not have ERCP-ES and developed
recurrent attacks, three patients had two episodes of recur-
rent ABP and two patients had one episode during follow-
up. Adverse events related to ERCP occurred in 3 (11%)
patients, including worsening pancreatitis which resolved
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Table 2 Outcomes of endoscopic sphincterotomy in patients with acute biliary pancreatitis who underwent delayed cholecystectomy and did not

undergo cholecystectomy (n=130)

Outcomes

Delayed cholecystectomy (n=88)

Without cholecystectomy (n=42)

ERCP with ES (n=51) No ERCP (n=37) p value

ERCP with ES (n=28) No ERCP (n=14) p value

Time to ERCP with ES, median 3 (1-6) - 3 (1-6) -
(range) (days)
The presence of common bile duct 8 (9) - 3(7) -
stone during balloon extraction,
n (%)
Time to subsequent cholecystec- 68 (19-727) 93 (15-910) 0.22 - -
tomy, median (range) (days)
Recurrent ABP, n (%) 1(2) 6 (17) 0.01 14) 5 (36) 0.006
e Time to recurrence, median 21 127 (30-854) 0.29 129 686 (31-1085) 0.67
(range) (days)
Acute cholecystitis, n (%) 4(8) 1(3) 0.28 3(1D) 1(7) 0.65
o Time to attack, median (range) 26 (8-636) 8 0.40 34 (30-103) 8 -
(days)
Ascending cholangitis 0 0 - 0 0 -
Follow-up time, median (days) - - 117 (20-2288) 172 (12-1982) 0.47

within 3 days after ERCP-ES (n=1; 4%) and post sphinc-
terotomy bleeding which stopped spontaneously (n=2;
7%). The development of acute cholecystitis was not differ-
ent between the ERCP-ES and the no-ERCP groups (11%
vs. 7%; p=0.65). No ascending cholangitis and Mirizzi
syndrome were reported in patients who did not receive
cholecystectomy.

Overall risks were compared in each study group, includ-
ing incident (recurrent ABP, acute cholecystitis, and acute
cholangitis) and procedure-related risks (worsening pancrea-
titis and post sphincterotomy bleeding) (Fig. 3). Procedure-
related risks were similar between patients undergoing DC
and patients who did not received cholecystectomy (8% vs.
7%). In patients with non-severe ABP who did not received
cholecystectomy (n=42), patients without ERCP-ES devel-
oped twice overall risks (43% vs. 21%) and triple incident
risks (43% vs. 14%) than those with ERCP-ES. In patients

Fig.3 The risks of incident and
procedure-related outcomes

of endoscopic sphincterotomy
in patients with acute biliary 50
pancreatitis who underwent

delayed cholecystectomy and

Risk proportion (%)
® Incident risks

with non-severe ABP who underwent DC (n=88), over-
all risks were similar between patients with and without
ERCP-ES group (18% vs. 19%); however, the no-ERCP-ES
group had almost twice incident risks than the ERCP-ES
group (19% vs. 10%).

Discussion

A few guidelines including the American College of Gastro-
enterology (ACG) and the British guidelines have suggested
that ERCP with ES may prevent recurrent ABP in certain
groups such as high-risk surgical candidate who cannot
undergo an EC and those with severe ABP [3, 6, 19-23,
25, 29]. Previously, there were three large-scale studies,
including the UK study [30], the Canada study [31] and the
Dutch Pancreatitis Study Group [32], which investigated the

Procedure-related risks Overall risks

43

19 21

0 7 0

did not undergo cholecystec- 375
tomy (n=130). *DC delayed
cholecystectomy, WC without
cholecystectomy, ES endoscopic 25
sphincterotomy
12,5 18
j 8
0
DC with ERCP-ES
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risk of recurrent biliary events after definitive treatment by
cholecystectomy, ERCP-ES or both in patients with ABP.
Although previous studies showed the benefit of ERCP-ES
in preventing the risk of recurrent ABP [30-34], these data
were limited by the study design, the heterogeneity of the
study population with mixed severe and non-severe ABP,
and various time to perform ERCP-ES, the lack of a control
group, and more importantly in many studies, ES was not
empirically offered to all who underwent ERCP. In our study,
we performed ES in all patients with non-severe ABP who
underwent ERCP. Regardless of the plan for cholecystec-
tomy, our study demonstrated a lower incidence of recurrent
ABP in non-severe ABP patients who underwent non-urgent
ERCP with ES than those who did not have ERCP. Possible
explanations for these results are that biliary sphincterotomy
can relieve pressure on the pancreaticobiliary system and
can facilitate future CBD stone passage [24]. The UK study
only reported the number of ES but did not address the num-
ber of patients who underwent ERCP without ES [30]. Of
nine studies included in the systemic review from the Dutch
Pancreatitis Study Group, three studies reported no patients
undergoing ERCP or ES while one study did not even men-
tion about patients undergoing ERCP or ES [32]. In the
Canada study, those who underwent ERCP-ES alone were
older and had greater comorbidity than those who underwent
cholecystectomy alone, leading to treatment-selection bias
[31]. Nevertheless, their final conclusion still supported the
benefit of ERCP-ES.

Similar to the UK (1.2% vs. 4.4%, p <0.0001), the Can-
ada (5.1% vs. 13.1%, p <0.0001) and the Dutch Pancreatitis
Study Group (1% vs. 9%, p value not available), our study
demonstrated fewer recurrent biliary pancreatitis in patients
who had ERCP-ES compared to those without ERCP-ES
during the waiting period for interval cholecystectomy in
patients with ABP (2% vs. 17%, p=0.01) [30-32]. In our
study, the rate of future attack of GCs in the ERCP-ES
group was in keeping with NHS hospital records from the
UK and the Dutch Pancreatitis Study Group (8% vs. 12.2%
vs. 10%) [30, 32]. In the Dutch Pancreatitis Study Group,
the results of other GCs included acute cholecystitis and
biliary colic; however, those were not specifically detailed
in the UK study. In our data, acute cholecystitis was more
common in patients who did not receive cholecystectomy
and who underwent DC than those who underwent EC (10%
vs. 6% vs. 0%); however, the significant differences were
not shown (p =0.39). Nevertheless, we found no develop-
ment of ascending cholangitis or Mirrizzi syndrome in
those DC patients and those who did not have cholecys-
tectomy. Based on these data, this would be the most prac-
tical strategy to offer patients with non-severe ABP when
EC is not available. The risk of future GCs especially acute
cholecystitis still needs to be kept in mind while waiting
for DC. A recent retrospective cohort study by Elmunzer

et al. confirmed a significant and clinically important reduc-
tion in recurrent GCs (choledocholithiasis; OR 0.38, 95%
CI 0.34-0.42, p <0.001, ascending cholangitis; OR 0.28,
95% CI10.23-0.34, p <0.001, and gallstone pancreatitis; OR
0.35, 95% CI 0.24-0.49, p <0.001) in older patients with
serious comorbidities who underwent cholecystectomy after
ERCP with ES compared to those undergoing ERCP-ES
alone [28]. This study again demonstrated the comprehen-
sive benefit to prevent GCs by providing the combination
of cholecystectomy and ES. Our data can further empha-
size specific advantages of ES to prevent recurrent ABP but
does not prevent GCs such as cholecystitis. In our opinion,
an interval cholecystectomy is strongly recommended in all
surgical candidates.

Overall, we reported adverse events related to ERCP with
empiric ES which was performed during the index admis-
sion, including worsening pancreatitis (n=3; 4%) but fortu-
nately the clinical improvement returned to normal within
3 days. We had four patients who developed post sphincter-
otomy bleeding (9%), none requiring additional interven-
tion after the index ERCP whereas the large studies from
UK and Canada failed to mention the safety of ERCP-ES
and the adverse incidence was not reported [30, 31]. Based
on our data, ERCP with empiric ES during index episode
of ABP is safe to perform by an experienced endoscopist.
With an acceptable procedure-related risk proportion, the
incident risks of patients with non-severe ABP in the DC
and the no-cholecystectomy group who receives ERCP-ES
are lower than those without ERCP-ES (Fig. 3). Similar
rates of adverse events related to ERCP-ES in the same
setting and was successful in the same subject categories
were reported as an abstract from the US. A prospective
non-randomized trial by Kahaleh et al. compared the inci-
dence of recurrent ABP after ES alone (n=96) and after
ES plus cholecystectomy (n=66) in patients with gallstone
pancreatitis. They found no difference in the recurrent rates
of ABP (2.1% vs. 3%, p=0.28) [35]. Following ERCP-ES,
adverse events related to the procedure included 8 (3.5%)
mild post ERCP pancreatitis, 5 (2.2%) post sphincterotomy
bleeding, 1 (0.4%) duodenal hemorrhage, 1 (0.4%) biliary
stent migration, and 1 (0.4%) bowel perforation requiring
surgery. However, no patients died secondary to ERCP.

The limitations of our study were the retrospective nature
of study design and the limited number of patients for sub-
group analysis. The study is underpowered to demonstrate
differences in certain outcomes between groups, e.g., chol-
ecystitis. Although it was not statistically significant, our
subgroup analysis showed the trend of benefit toward offer-
ing EC to prevent other GCs, especially acute cholecystitis,
over those with DC and those with gallbladder left in situ.
Despite this limitation, our study showed the benefits of
ERCP with empiric ES that can usually be performed dur-
ing index admission. In our study, the number of patients
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in DC group was many more than the EC group; however,
this reflects the real-life practice. Like many institutions, our
situation as a tertiary referring center for patients with ABP
that may require ERCP, the number of ERCP that we can
perform is much higher than the operative theaters capacity
that also have to support other types of operation apart from
cholecystectomy. In fact, many patients were referred back
to the primary hospitals for cholecystectomy (if they were
capable to perform).

In conclusion, ERCP with empiric ES is safe and can
reduce the risks of recurrent ABP in non-severe ABP
patients; however, ES may not be adequate to prevent
other GCs, especially acute cholecystitis. Therefore, EC is
strongly recommended. DC as an interval cholecystectomy
is an alternative in those who EC is not possible. Never-
theless, for high-risk surgical candidates and those refusing
cholecystectomy, ERCP with empiric ES is still beneficial
to prevent recurrent ABP.

Author contributions Conception and design (RR, WR), data col-
lection (RR, SK, PP, PA, PK, WR), data analysis and interpretation
(SK, PP, WR), manuscript drafting (SK, PP, WR), critical revision of
the article for important intellectual content (RR, PA, PK, WR), final
approval of the article (RR, SK, PP, PA, PK, WR).

Compliance with ethical standards

Disclosures Drs. Wiriyaporn Ridtitid, Santi Kulpatcharapong, Panida
Piyachaturawat, Phonthep Angsuwatcharakon, Pradermchai Kongkam,
and Rungsun Rerknimitr have no conflicts of interest or financial ties
to disclose.

References

1. Uhl W, Warshaw A, Imrie C, Bassi C, McKay CJ, Lankisch PG,
Carter R, Di Magno E, Banks PA, Whitcomb DC, Dervenis C,
Ulrich CD, Satake K, Ghaneh P, Hartwig W, Werner J, McEn-
tee G, Neoptolemos JP, Biichler MW (2002) IAP guidelines for
the surgical management of acute pancreatitis. Pancreatology
2:565-573

2. Toouli J, Brooke-Smith M, Bassi C, Carr-Locke D, Telford J,
Freeny P, Imrie C, Tandon R (2002) Guidelines for the manage-
ment of acute pancreatitis. J Gastroenterol Hepatol 17:S15-S39

3. Tenner S, Baillie J, DeWitt J, Vege SS (2013) American College
of Gastroenterology guideline: management of acute pancreatitis.
Am J Gastroenterol 108:1400-1415

4. Working Group IAP/APA Acute Pancreatitis Guidelines (2013)
IAP/APA evidence-based guidelines for the management of acute
pancreatitis. Pancreatology 13:el—el5

5. van Dijk SM, Hallensleben NDL, van Santvoort HC, Fockens P,
van Goor H, Bruno MJ, Besselink MG (2017) Acute pancreatitis:
recent advances through randomised trials. Gut 66:2024-2032

6. Working Party of the British Society of Gastroenterology; Associ-
ation of Surgeons of Great Britain and Ireland; Pancreatic Society
of Great Britain and Ireland; Association of Upper GI Surgeons of
Great Britain and Ireland (2005) UK guidelines for the manage-
ment of acute pancreatitis. Gut 54:iii1-9

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kim SB, Kim TN, Chung HH, Kim KH (2017) Small gallstone
size and delayed cholecystectomy increase the risk of recur-
rent pancreatobiliary complications after resolved acute biliary
pancreatitis. Dig Dis Sci 62:777-783

Alimoglu O, Ozkan OV, Sahin M, Akcakaya A, Eryilmaz R, Bas
G (2003) Timing of cholecystectomy for acute biliary pancrea-
titis: outcomes of cholecystectomy on first admission and after
recurrent biliary pancreatitis. World J Surg 27:256-259
Cameron DR, Goodman AJ (2004) Delayed cholecystectomy
for gallstone pancreatitis: re-admissions and outcomes. Ann R
Coll Surg Engl 86:358-362

da Costa DW, Bouwense SA, Schepers NJ, Besselink MG,
van Santvoort HC, van Brunschot S, Bakker OJ, Bollen TL,
Dejong CH, van Goor H, Boermeester MA, Bruno MJ, van Eijck
CH, Timmer R, Weusten BL, Consten EC, Brink MA, Spanier
BWM, Bilgen EJS, Nieuwenhuijs VB, Hofker HS, Rosman C,
Voorburg AM, Bosscha K, van Duijvendijk P, Gerritsen JJ,
Heisterkamp J, de Hingh IH, Witteman BJ, Kruyt PM, Scheep-
ers JJ, Molenaar IQ, Schaapherder AF, Manusama ER, van der
Waaij LA, van Unen J, Dijkgraaf MG, van Ramshorst B, Goo-
szen HG, Boerma D (2015) Same-admission versus interval
cholecystectomy for mild gallstone pancreatitis (PONCHO): a
multicentre randomised controlled trial. Lancet 386:1261-1268
Hwang SS, Li BH, Haigh PI (2013) Gallstone pancreatitis with-
out cholecystectomy. JAMA Surg 148:867-872

El-Dhuwaib Y, Deakin M, David GG, Durkin D, Corless DJ,
Slavin JP (2012) Definitive management of gallstone pancrea-
titis in England. Ann R Coll Surg Engl 94:402-406

Nguyen GC, Tuskey A, Jagannath SB (2008) Racial dispari-
ties in cholecystectomy rates during hospitalizations for acute
gallstone pancreatitis: a national survey. Am J Gastroenterol
103:2301-2307

Sargen K, Kingsnorth AN (2001) Management of gallstone
pancreatitis: effects of deviation from clinical guidelines. JOP
2:317-322

Ong SK, Christie PM, Windsor JA (2003) Management of gall-
stone pancreatitis in Auckland: progress and compliance. ANZ
J Surg 73:194-199

Campbell EJ, Montgomery DA, MacKay CJ (2007) A survey of
current surgical treatment of acute gallstone disease in the west
of Scotland. Scott Med J 52:15-19

Pezzilli R, Uomo G, Gabbrielli A, Zerbi A, Frulloni L, De Rai
P, Castoldi L, Cavallini G, Di Carlo V (2007) A prospective
multicentre survey on the treatment of acute pancreatitis in Italy.
Dig Liver Dis 39:838-846

O’Reilly DA, McPherson SJ, Sinclair MT, Smith N (2017)
‘Treat the Cause’: the NCEPOD report on acute pancreatitis.
BrJ Hosp Med (London) 78:6-7

Sanjay P, Yeeting S, Whigham C, Judson H, Polignano FM,
Tait IS (2008) Endoscopic sphincterotomy and interval chol-
ecystectomy are reasonable alternatives to index cholecystec-
tomy in severe acute gallstone pancreatitis (GSP). Surg Endosc
22:1832-1837

Heider TR, Brown A, Grimm IS, Behrns KE (2006) Endoscopic
sphincterotomy permits interval laparoscopic cholecystectomy
in patients with moderately severe gallstone pancreatitis. J Gas-
trointest Surg 10:1-5

Siegel JH, Veerappan A, Cohen SA, Kasmin FE (1994) Endo-
scopic sphincterotomy for biliary pancreatitis: an alternative
to cholecystectomy in high-risk patients. Gastrointest Endosc
40:573-575

Hernandez V, Pascual I, Almela P, Anon R, Herreros B, Sanchiz
V, Minguez M, Benages A (2004) Recurrence of acute gall-
stone pancreatitis and relationship with cholecystectomy or
endoscopic sphincterotomy. Am J Gastroenterol 99:2417-2423



Surgical Endoscopy (2019) 33:3325-3333

3333

23.

24.

25.

26.

217.

28.

29.

Uomo G, Manes G, Laccetti M, Cavallera A, Rabitti PG (1997)
Endoscopic sphincterotomy and recurrence of acute pancreatitis in
gallstone patients considered unfit for surgery. Pancreas 14:28-31
da Costa DW, Schepers NJ, Romkens TE, Boerma D, Bruno MJ,
Bakker OJ (2016) Endoscopic sphincterotomy and cholecystec-
tomy in acute biliary pancreatitis. Surgeon 14:99-108

Crockett SD, Wani S, Gardner TB, Falck-Ytter Y, Barkun AN
(2018) American Gastroenterological Association Institute guide-
line on initial management of acute pancreatitis. Gastroenterology
154:1096-1101

Freeman ML, DiSario JA, Nelson DB, Fennerty MB, Lee JG,
Bjorkman DJ, Overby CS, Aas J, Ryan ME, Bochna GS, Shaw
MlJ, Snady HW, Erickson RV, Moore JP, Roel JP (2001) Risk fac-
tors for post-ERCP pancreatitis: a prospective, multicenter study.
Gastrointest Endosc 54:425-434

Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson CD,
Sarr MG, Tsiotos GG, Vege SS (2013) Classification of acute
pancreatitis—2012: revision of the Atlanta classification and defi-
nitions by international consensus. Gut 62:102—-111

Elmunzer BJ, Noureldin M, Morgan KA, Adams DB, Cote GA,
Waljee AK (2017) The impact of cholecystectomy after endo-
scopic sphincterotomy for complicated gallstone disease. Am J
Gastroenterol 112:1596-1602

Vege SS, DiMagno MJ, Forsmark CE, Martel M, Barkun AN
(2018) Initial medical treatment of acute pancreatitis: American
Gastroenterological Association Institute technical review. Gas-
troenterology 154:1103-1139

30.

31.

32.

33.

34.

35.

Mustafa A, Begaj I, Deakin M, Durkin D, Corless DJ, Wilson
R, Slavin JP (2014) Long-term effectiveness of cholecystectomy
and endoscopic sphincterotomy in the management of gallstone
pancreatitis. Surg Endosc 28:127-133

Nguyen GC, Rosenberg M, Chong RY, Chong CA (2012) Early
cholecystectomy and ERCP are associated with reduced readmis-
sions for acute biliary pancreatitis: a nationwide, population-based
study. Gastrointest Endosc 75:47-55

van Baal MC, Besselink MG, Bakker OJ, van Santvoort HC,
Schaapherder AF, Nieuwenhuijs VB, Gooszen HG, van Ram-
shorst B, Boerma D (2012) Timing of cholecystectomy after mild
biliary pancreatitis: a systematic review. Ann Surg 255:860-866
Hammarstrom LE, Stridbeck H, Thse I (1998) Effect of endoscopic
sphincterotomy and interval cholecystectomy on late outcome
after gallstone pancreatitis. Br J Surg 85:333-336

van Geenen EJ, van der Peet DL, Mulder CJ, Cuesta MA, Bruno
MIJ (2009) Recurrent acute biliary pancreatitis: the protective role
of cholecystectomy and endoscopic sphincterotomy. Surg Endosc
23:950-956

Kahaleh M, Hall JD, Kohli A, Alaguero CC, Ferre SA, De La
Rue SA, Friel CM, Eugene FF, Northup JC, Adams RB, Yeaton
P (2007) Does cholecystectomy protect from recurrent gallstone
pancreatitis after biliary sphincterotomy? A prospective study.
Gastrointest Endosc 65:AB223

@ Springer



	The impact of empiric endoscopic biliary sphincterotomy on future gallstone-related complications in patients with non-severe acute biliary pancreatitis whose cholecystectomy was deferred or not performed
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Materials and methods
	Study population
	Admission
	Follow-up
	Statistical analysis

	Results
	Discussion
	References


