
lable at ScienceDirect

Asian Journal of Surgery 44 (2021) 939e944
Contents lists avai
Asian Journal of Surgery

journal homepage: www.e-asianjournalsurgery.com
Original Article
Could cholecystectomy be abandoned after removal of bile duct stones
by endoscopic retrograde cholangio-pancreaticography?

Sakir Karpuz, Wafi Attaallah*

Marmara University School of Medicine, Department of General Surgery, Istanbul, Turkey
a r t i c l e i n f o

Article history:
Received 3 November 2020
Received in revised form
4 January 2021
Accepted 6 January 2021
Available online 8 February 2021

Keywords:
Common bile duct stone
Endoscopic sphincterotomy
Cholecystectomy
* Corresponding author. Marmara University Pen
Hospital, Department of General Surgery, Fevzi Cakm
Ustkaynarca, Pendik, Istanbul, 34899, Turkey.

E-mail address: drwafi2003@yahoo.com (W. Attaa

https://doi.org/10.1016/j.asjsur.2021.01.013
1015-9584/© 2021 Asian Surgical Association and Taiw
ND license (http://creativecommons.org/licenses/by-n
a b s t r a c t

Background/objective: The current treatment for choledocholithiasis is endoscopic common bile duct
clearance followed by cholecystectomy. However, few studies have investigated whether cholecystec-
tomy is necessary after the endoscopic removal of bile duct stones. This study aimed to determine the
rate of patients without symptoms during the follow-up period after endoscopic retrograde chol-
angiopancreaticography (ERCP).
Materials and methods: We retrospectively analyzed data from patients with choledocholithiasis who
underwent ERCP from a single centre.The patients were invited to the hospital for evaluation of
symptoms during the follow-up period after ERCP. The primary outcome of this study was to determine
the rate of patients with symptoms during the follow-up period after ERCP.
Results: A total of 286 patients with a median age of 57 (18e95) years old were included in the study. Of
these, 195patients (68%) remained asymptomatic during the follow-up period of 18 months (1e70) after
endoscopic sphincterotomy without cholecystectomy. A total of 75(50%) out of 151 patients who un-
derwent cholecystectomy reported having symptoms after ERCP. In contrast, 119 (88%) out of 135 pa-
tients did not undergo cholecystectomy after the ERCP, remained asymptomatic during a median follow-
up period of 43 months (11e70). The estimated 5-year asymptomatic rates of the patients after ERCP
were 51% for the whole cohort (n ¼ 286) according to KaplaneMeier analysis.
Conclusion: Majority of patients with choledocholithiasis who did not undergo cholecystectomy after
ERCP were asymptomatic during the follow-up period. Thus, cholecystectomy may be unnecessary after
endoscopic sphincterotomy for bile duct stones within a midterm period.

© 2021 Asian Surgical Association and Taiwan Robotic Surgery Association. Publishing services by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
1. Introduction

Gallstones are a common health problem worldwide. Most
gallstones are found in the gallbladder; but sometimes they pass
through the cystic duct into the common bile duct and become bile
duct stones, resulting in choledocholithiasis.1Endoscopic sphinc-
terotomy (ES) is a safe and effective method for managing chol-
edocholithiasis. In major centers, common bile duct clearance is
successful in up to 97% of patients, with a procedure-related
morbidity and mortality rates of 5.8% and 0.2%, respectively.2 Pa-
tients who undergo ES for symptomatic common bile duct stones
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are usually referred for cholecystectomy.3 Studies have analyzed
the timing of the procedure after endoscopic retrograde chol-
angiopancreatography (ERCP),4,5but rather than timing, cholecys-
tectomy itself after ERCP remains controversial. It is unclear
whether cholecystectomy itself is always necessary after endo-
scopic bile duct stone removal. In general, cholecystectomy after
ERCP is very common in clinical practice. However, a few recent
studies have showed that cholecystectomy after endoscopic bile
duct stone removal could be unnecessary, particularly in patients
who remained asymptomatic without cholecystectomy after ERCP
or those who could not be operated on due to comorbidities.This
study aimed to assess whether cholecystectomy may not be
necessary after endoscopic bile duct stone removal.
blishing services by Elsevier B.V. This is an open access article under the CC BY-NC-
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2. Material and methods

2.1. Patients

We retrospectively analyzed the records of patients who un-
derwent ERCP in the Marmara University General Surgery Clinic
between January 2012 and October 2015. We enrolled patients who
met the following criteria1: presence of common bile duct stones,2

patients who underwent ERCP without prior cholecystectomy,3 the
ERCP procedure attained complete clearance of common bile duct
stones, and4 age older than 18 years at the initial ERCP.We excluded
the following patients from the study1: Patients who underwent
cholecystectomy before the ERCP,2 other biliary pathologies asso-
ciated with common bile duct stones,and3 incomplete clearance of
common bile duct stones.In our clinic, cholecystectomy is routinely
recommended by the ERCP team for all patients after ERCP, except
those who are unfit for surgery or very elderly patients.

Data regarding demographics, comorbidities, history of previous
abdominal surgeries, ultrasound (USG) and magnetic resonance
cholangiopancreatography (MRCP) findings before ERCPwere
retrospectively analyzed. The patients were invited to the hospital
for evaluation of symptoms during the follow-up period after ERCP.
The Research Ethics Committee approved the study, and all patients
provided written informed consent before participating.The pri-
mary outcome of this study was to determine the rate of asymp-
tomatic patients during the follow-up period after ERCP. Secondary
outcomes included the assessment of factors which may be related
to symptoms during follow-ups.

2.2. Statistical analysis

We performed statistical analyses using the Statistical Package
for Social Sciences for Windows version 23 (SPSS Inc; Chicago, IL,
USA). Two-tailed Chi-square or Fisher exact tests were used to
compare categorical variables. Independent 2-sample t-test or
MannWhitney U-test was used to compare ordinal data.Symptom-
free survival curves were created using the KaplaneMeier product-
limit method and compared using the log-rank test.Wilcoxon t and
McNemar’s tests were used to compare the pre- and post-
procedure parameters of groups of patients. P values less than
0.05 were considered statistically significant.

3. Results

A total of 544 patients who underwent ERCP for chol-
edocholithiasisbetween January2012andOctober2015 inonecenter
were analyzed.We excluded 26patients from the studyas follows: 15
patients with retained common bile duct stones, 4 patients with
biliary stricture, 3 patients with pancreatic cancer, 2 patients with
cirrhosis, and 2 patients with common bile duct cysts. We also
excluded 151 patients with a previous history of cholecystectomy
before ERCPand 81 patients who were lost to follow-up (Fig. 1).
Finally, 286patientswere included in the study. Theirmedianagewas
57 years (18e95), and 164patients (57%) were women. Among them,
151patients (53%) underwent cholecystectomy after the ERCP, while
135(47%) patients did not. Moreover, 195 (68%) patients remained
asymptomaticduringamedian follow-upperiodof18months (1e70)
after ERCPwithout cholecystectomyor up until cholecystectomywas
eventually performed. The follow-up period of patients who under-
went cholecystectomy was described as the time between the ERCP
and the cholecystectomy. Among 151 patients who underwent cho-
lecystectomy after the ERCP, 75 (50%) were asymptomatic during
follow-up. On the other hand, among 135 patients who still had a
gallbladder in situ after the ERCP, 119(88%) remained asymptomatic
duringamedian follow-upperiodof 43months (11e70) (Table1). The
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estimated 5-year asymptomatic rates of patients after ERCPwere 51%
for the whole cohort according to the KaplaneMeier
analysis(Fig. 2).The estimated 5-year asymptomatic rate was signifi-
cantly higher for those with a gallbladder in situ than that of those
who underwent cholecystectomy(73% and 7% respectively,
p < 0.0001, Tables 1 and 2) (Fig. 3). Recurrent bile duct stones were
observed only in 4 (2%) patients after ES,and these were all in the
gallbladder in situ group (Table 1). These recurrent bile duct stones
were detected because the first 3 patients were symptomatic 29,53,
and 55 months after ERCP, respectively, while this was an incidental
finding (by MRCP) after 62 months in the 4th patient. Table 2 shows
the patients’ demographics and a comparison of patients who un-
derwent cholecystectomy with those who did not.The median age
was significantly lower in patients who underwent cholecystectomy
(44 years, 18e88) than in those who did not(67 years, 19e95)
(p < 0.0001). The rate of comorbidities was significantly lower in the
patients who underwent cholecystectomy (55 patients, 36%) than in
those who did not (88 patients, 65%) (p < 0.0001) (Table 2). Cox
analysis showed that no comorbidity, age less than 65, and the
presence of gallbladder stones were all risk factors predicting future
cholecystectomy after ERCP in this study (Table 3).

4. Discussion

We included 286 patients in this study,of which 195 (68%)
remained asymptomatic during a median follow-up period of 18
months (1e70) after ERCP without cholecystectomy or up until
cholecystectomy was performed. Furthermore, among 151 patients
who underwent cholecystectomy after the ERCP, 75 (50%) remained
asymptomatic during follow-up. Currently, cholecystectomy is
routinely performed after ERCP to avoid the recurrence of symp-
toms(6). However, few studies have assessed the need of chole-
cystectomy after ERCP,and thus the issue remains controversial.
This study tackled this issue by presenting data from a single center
with high volume of patients. Previous studies have evaluated the
need of surgery in elderly patients who could not undergo chole-
cystectomy due to comorbidities.7e11 However, we evaluated all
patients after ERCP regardless of age and comorbidities. Most of the
late cholecystectomies in this study are due to patient preference,
unavailability of our medical institution due to heavy patient load,
or the recommendation of surgeons to wait further after ERCP. ES
and ductal clearance of the stones followed by cholecystectomy is
currently the most common treatment for choledocholithiasis.6,12

However, this approach is still controversial since few studies
have shown that cholecystectomy is not absolutely necessary after
ES. Furthermore, this issue is not extensively discussed in existing
literature. While the majority of authors recommend routine cho-
lecystectomy for all patients after ES,13others recommend only for
patients with gallstones.10 The authors who recommend chole-
cystectomy believe that cholecystectomy after ES can reduce the
recurrence of biliary complications,8 but other authors disagree
with this.14 Previous reports claim that cholecystectomymay not be
performed for elderly patients who underwent ES for chol-
edocholithiasis and not fit for surgery.15,16 However, in this study
there was 39 young (<50 years old) patients still had a gallbladder
insitu after ES. In this study, we found that 88% of patients that did
not undergo cholecystectomy remained asymptomatic during the
long follow-up period of 43 months(11e70). On the other hand, a
randomized controlled study by Boerma et al. found that approxi-
mately 47% of patients developed at least 1 biliary symptom during
a median of 30 months (15e67) following ERCP without chole-
cystectomy, but this ratewas only 2% in cholecystectomy group.10 In
our study, 32% of patients developed at least 1 biliary symptom
during a median of 18 (1e70) months following ERCP without
cholecystectomy. We think that this relatively lower rate of



Fig. 1. Flowchart of patients.

Table 1
Outcomes during follow-up after ERCP (n ¼ 286).

All patients
(n ¼ 286)

Patients who underwent cholecystectomy
(n ¼ 151)

Patients with gallbladder in situ
(n ¼ 135)

Patients described complaints on follow-up after
ERCP

91 (32%) 75 (50%) 16 (12%)

Biliary colic 80 (27%) 67 (42%) 13 (%10)
Acute cholecystitis 13 (5%) 13 (9%) 0 (0%)
Recurrent bile duct stone 4 (2%) 0 (0%) 4 (3%)
Jaundice 2 (1%) 2 (1%) 0 (0%)
Pancreatitis 0 (0%) 0 (0%) 0 (0%)
Cholangitis 2 (1%) 1 (1%) 1 (1%)
estimated 5-year asymptomatic rates after ERCP (%) 71% 7% 73%
Follow-up (median) 18(1e70) months 2 (1e64) months 43 (11e70) months
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symptoms in our study is because we included patients without
gallbladder stones in our study, but Boerma et al. only studied
patients with gallbladder stones. In a cohort study by Schreurs
et al.927% of patients who did not undergo cholecystectomy
developed biliary symptoms during a median follow-up of 74
(1e145) months, while this rate was found to be 7.6% in the cho-
lecystectomy group. However, recent studies have shown no sig-
nificant difference in the rate of recurrent choledocholithiasis and
941
cholangitis ERCP with and without cholecystectomy.9,17 In this
study, only 1% and 3% of patients developed cholangitis and
recurrent choledocholithiasis respectively following ERCP without
cholecystectomy. In long-term follow-up studies after ES, the rates
of recurrent choledocholithiasis range from 3.2% to 22.3%, while the
rates of late biliary complications range from 5.8% to 22%.7 Sim-
ilarly,in this study, recurrent common bile duct stones developed in
3% of patients, while cholangitis was observed in only1%.



Fig. 2. The estimated 5-year asymptomatic rates of the whole cohort according to KaplaneMeier analysis.

Table 2
Patients’ characteristics and comparison between patients who underwent cholecystectomy and those who did not.

All patients n ¼ 286 Cholecystectomy after ERCP
n ¼ 151

Gallbladder In situ group n¼ 135 P value

Age (median in years) 57 (18e95) 49 (18e88) 67 (19e95) <0.0001
Gender
Female 164 (57%) 96 (64%) 68 (50%) 0.09
Male 122 (43%) 55 (36%) 67 (50%)

Percentage of patients with comorbidities 142 (50%) 54 (36%) 88 (65%) <0.0001
HT 81 (28%) 32 (21%) 49 (36%) 0.004
DM 48 (17%) 17 (11%) 31 (23%) 0.008
CAD/CHF 41 (14%) 10 (7%) 31 (23%) <0.0001
COPD 19 (7%) 7(5%) 12 (9%) 0.13
CRF 3 (1%) 0 (0%) 3(2%) 0.1
Laparotomy 62 (22%) 39 (26%) 23 (17%) 0.1
Complaints related to choledocholithisis
Pain 197 (69%) 101 (67%) 96 (71%) 0.9
Nausea-vomiting 34 (12%) 20 (13%) 14 (10%) 0.2
Jaundice 51 (18%) 29(19%) 22 (16%) 0.2
Cholecystitis 4 (1%) 1 (0.7%) 3(2%) 0.6
Cholangitis 14 (5%) 4 (3%) 10 (7%) 0.1
Pancreatitis 29 (10%) 14 (9%) 15 (11%) 0.9

estimated 5-year asymptomatic time after ERCP (mean ± sd,
months)

31 ± 2 15 ± 2 58 ± 1 <0.0001

HT: Hypertension.
DM: Diabetes mellitus.
CAD/CHF:Coronary artery disease/Chronic heart failure.
COPD: Chronic obstructive pulmonary disease.
CRF: Chronic renal failure
sd:standart deviation.
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Pancreatitis did not occur during follow-up in any case without
cholecystectomy, including the patients who experienced acute
pancreatitis before ERCP. A previous study Lau et al. showed that
pancreatitis did not occur within 36months of follow-up after ERCP
without cholecystectomy.8 This was thought to be because
sphincterotomy decreased the risk of pancreatic canal obstruction
942
and biliary reflux. Some studies have shown that patients with
gallbladder stones need cholecystectomy after ERCP.18e20 However,
Kwon SK et.al11 found no significant difference between patients
with and without gallbladder stones in terms of recurrent biliary
symptoms after ERCP, and this also held true for our study. There-
fore, some authors believe that cholecystectomy is unnecessary for



Fig. 3. The 5-year symptom-free rate was significantly higher in those who underwent ERCP without cholecystectomy (Group 1) compared to those with cholecystectomy (Group
2).

Table 3
Cox analysis for risk factors predicting future cholecystectomy after ERCP.

Risk factors predicting future cholecystectomy Wald df Sig. Exp(B) 95,0% CI for Exp(B)

Lower Upper

No comorbidity 8,272 1 ,004 1,730 1,191 2,513
History of cholecystitis ,744 2 ,689
History of pancreatitis 2,369 2 ,306
Gallbladder stone 7,727 2 ,021
Age<65 13,760 1 ,000 2,205 1,452 3,347
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elderly patients after ES and common bile duct clearance, including
those with gallbladder stones. Others believe that cholecystectomy
is necessary after ERCP in cases with a history of cholecystitis,
cholangitis, or pancreatitis.7,21 Among 286 patients, acute chole-
cystitis was described in only 13 (5%) of patients, all of which un-
derwent ERCP with cholecystectomy (Table 1). Acute acalculous
cholecystitis is defined as an acute inflammation of the gallbladder
in the absence of gallstones. Patients are usually critically ill, with
atherosclerotic heart disease, recent trauma, burn injury, surgery,
or hemodynamic instability.22No cases of acute acalculous chole-
cystitis was described in this cohort. However, this may observed in
the future with patients who did not undergo cholecystectomy and
are still under follow-up, particularly those who are hospitalized
for other serious illnesses, such as trauma, burns, or major surgery.
Fig. 3 illustrates that the 5-year symptom-free ratewas significantly
higher in patients who underwent ERCP without cholecystectomy.
This result is expected since symptomatic patients will seek consult
and therefore undergo cholecystectomy. Based on the results of this
study, cholecystectomy is recommended for patients who remain
symptomatic after ERCP, while this can be forgone in asymptomatic
patients.
943
This study also has several limitations, such as the retrospective
design, relatively high number of patients lost to follow-up, lack of
data regarding previous ERCP procedures, and the lack of a sub-
group analysis.
5. Conclusion

This study showed that majority of patients with chol-
edocholithiasis who underwent ERCP without cholecystectomy
remained asymptomatic during a midterm period of follow-
up.Thus, cholecystectomy may be unnecessary after endoscopic
sphincterotomy for bile duct stones within a midterm period.
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