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Prophylactic 
Cholecystectomy 
in Patients 
with Concomitant 
Gallstones After Removal 
of CBD Stones by ERCP

Byung Kyu Park

Introduction

Endoscopic retrograde cholangiopancreatog-
raphy (ERCP) and stone removal are the cur-
rent standard treatments for common bile duct 
(CBD) stones. CBD stones predominantly origi-
nate in the gallbladder (GB) and migrate to the 
CBD, or may primarily form in the CBD. The 
remaining GB stones after ERCP stone removal 
may later migrate to the CBD and cause compli-
cations such as biliary obstruction, acute chol-
angitis, and gallstone pancreatitis. Moreover, 
GB stones themselves cause biliary colic and 
acute cholecystitis. Therefore, cholecystectomy 
seems a reasonable method for reducing CBD 
stone recurrence and its complications when GB 
stones are present.

Prospective studies of patients with con-
comitant GB stones who underwent ERCP 
stone removal have shown that cholecystectomy 
reduces the risk of recurrent biliary events com-
pared to the wait-and-see policy [1, 2]. In addi-
tion, several retrospective studies recommend 
cholecystectomy after ERCP stone removal 

[3–6]. However, other studies have shown that 
elective cholecystectomy after ERCP stone 
removal does not reduce the incidence of recur-
rent biliary complications [7–11]. In recent 
years, after endoscopic CBD stone removal, 
prophylactic cholecystectomy in patients with 
GB stones is generally recommended to reduce 
biliary complications. However, the necessity of 
cholecystectomy is frequently debated.

Endoscopic sphincterotomy (ES) is generally 
required for CBD stone removal. In this proce-
dure, the biliary orifice is widened so that the 
subsequent small CBD stone or sludge can pass 
spontaneously into the duodenum without caus-
ing an obstruction. Additionally, ES can reduce 
recurrent pancreatitis by separating the biliary 
and pancreatic orifice, eliminating common 
channels [12]. ES alone may reduce recurrent 
biliary complications.

Laparoscopic cholecystectomy is preferred 
over open cholecystectomy as surgical treatment 
because it has a lower morbidity and requires a 
shorter hospital stay. However, 3–20% of lapa-
roscopic cholecystectomies require conversion 
to open cholecystectomy because of techni-
cal difficulties such as bleeding and adhesions 
[13, 14]. Furthermore, elderly patients, who 
make up the majority of patients with compli-
cated gallstone disease, have a higher incidence 
of comorbidity, an increased conversion rate to 
open cholecystectomy, and higher morbidity and 

© Springer Nature Singapore Pte Ltd. 2020 
J. B. Chung and K. Okazaki (eds.), Diseases of the Gallbladder,  
https://doi.org/10.1007/978-981-15-6010-1_28

B. K. Park (*) 
Division of Gastroenterology, Department of Internal 
Medicine, National Health Insurance Service Ilsan 
Hospital, Yonsei University College of Medicine, 
Goyang-si, Gyeonggi-do, Korea
e-mail: bkpark@nhimc.or.kr

https://doi.org/10.1007/978-981-15-6010-1_28
http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-15-6010-1_28&domain=pdf


282 B. K. Park

stone recurred in 15% of the patients. The risk 
factors of acute cholecystitis include nondilated 
CBD (<11 mm) and absence of jaundice (serum 
total bilirubin <1.3 mg/dL) at the time of CBD 
stone removal [29]. Small CBD stones in asso-
ciation with a nondilated CBD are more likely 
to originate from the GB. If cholecystectomy is 
not performed in such patients, development of 
acute cholecystitis due to cystic duct obstruction 
by a small gallstone is a risk during passage of 
gallstones.

Prophylactic Cholecystectomy

Several retrospective, prospective, and  population- 
based studies of cholecystectomies performed 
after ERCP stone removal have been con-
ducted. Each study differs in design, includ-
ing sample size, follow-up duration, age of the 
patients studied, and whether only patients with 
GB stones or those with intact GB are included 
(Table 1).

Patients Without GB Stones

Patients without GB stones have a lower recur-
rence rate of CBD stone than do patients with 
GB stones [3, 4, 19]. Furthermore, CBD stone 
recurrence rate was lower in patients with acal-
culous GB in situ than in patients who had 
previously undergone a cholecystectomy [4]. 
Theoretically, because GB stone migration from 
the GB is a possible mechanism of CBD stone 
recurrence, a patient without GB stones is not 
considered a surgical candidate. It has also been 
reported that a GB without stones after ERCP 
stone removal does not increase the risk of acute 
cholecystitis [3]. A GB without gallstones after 
ERCP stone removal helps to wash away bile 
and prevent new stone formation or flush out 
newly produced gallstones [30]. Therefore, pro-
phylactic cholecystectomy after ERCP stone 
removal is not generally recommended in 
patients without GB stones in terms of its pre-
ventive effect on recurrent CBD stones.

mortality than do younger patients. Therefore, 
the  wait-and-see policy without cholecystec-
tomy can be considered in elderly or surgically 
high-risk patients [15, 16]. In addition, optimal 
timing of cholecystectomy after ERCP stone 
removal is important to reduce recurrent biliary 
events and the conversion rate to open cholecys-
tectomy; however, there is no consensus on this.

Biliary Complications After ERCP 
Stone Removal

After successful removal of CBD stones, biliary 
complications such as recurrent CBD stones and 
cholecystitis occur in 7–47% of patients within 
2.5–15 year follow-up periods [17–21]. The risk 
factors for the development of biliary complica-
tions include GB stones, dilated CBD, mechani-
cal lithotripsy, periampullary diverticulum, and 
bile duct strictures [11, 17, 20, 22–25].

Considering CBD stone recurrence, its inci-
dence after ERCP stone removal has found to 
be 2–22% in follow-up studies [17–21, 24–27] 
and 11.3% in a population-based study [28]. 
Recurrence of CBD stones after ERCP stone 
removal is caused by a number of mechanisms. 
Migration of the GB stone into the CBD is an 
important mechanism. Moreover, reflux of duo-
denal contents into the bile duct, stricture at the 
ES site, and dilated CBD lead to bile stasis and 
bacterial infection with consequent sludge and 
stone formation in the CBD.

Acute cholecystitis is another concern 
in patients who have undergone CBD stone 
removal, especially in patients with GB stones. 
The risk of acute cholecystitis has been sug-
gested to be increased after ES. Dysfunction of 
the biliary sphincter after ES might be a cause 
of reflux of duodenal contents into the bile duct 
and biliary infection, leading to infection of the 
GB and subsequent cholecystitis [3].

The development of acute cholecystitis is 
a definite indication of cholecystectomy. A 
study of 100 patients who had their CBD stone 
removed without cholecystectomy reported that 
acute cholecystitis occurred in 17% and CBD 
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Patients with GB Stones

Patients with GB stones are considered to have 
an increased risk of recurrent CBD stone sec-
ondary to stone migration from the GB and 
subsequent acute cholecystitis. There has been 
much research on the prophylactic effect of 
cholecystectomy after ERCP stone removal. 

Some studies recommended cholecystectomy, 
while others do not. Most of these studies had 
had small sample sizes, short follow-up dura-
tions, and retrospective chart reviews; moreover, 
there is a lack of large randomized studies.

Schreurs et al. conducted a large cohort 
study of 447 patients with symptomatic GB and 
CBD stones. Of these patients, 164 underwent 

Table 1  Studies of prophylactic cholecystectomy in patients who underwent ERCP stone removal

RCT, randomized controlled trial; GB, gallbladder; yrs, years

Study Year Country Design Subgroups of 
patients

No. of patients Follow-up 
duration (yrs)

Recommen-
dation of 
cholecystec-
tomy

Hammarstrom 
et al. [8]

1996 Sweden Retrospective Intact GB 265 5.8 No

Pereira-Lima 
et al. [5]

1998 Germany Retrospective Intact GB 203 6.2 Yes

Lai et al. [9] 1999 China Retrospective Intact GB 140 3.6 No

Boerma et al. 
[1]

2002 Netherlands Prospective, 
RCT

With GB 
stones

120 2.0 Yes

Schreurs et al. 
[10]

2004 Netherlands Retrospective With GB 
stones

242 5.9 No

Lau et al. [2] 2006 China Prospective, 
RCT

≥60 yrs, with 
GB stones

178 5.0 Yes

Kageoka et al. 
[4]

2009 Japan Retrospective With GB 
stones

175 5.1 Yes

Lai et al. [6] 2012 Taiwan Retrospective With GB 
stones

183 Yes

Cui et al. [3] 2013 Korea Retrospective Intact GB 232 6.1 Equivocal

Heo et al. [7] 2015 Korea Prospective, 
RCT

With GB 
stones

90 3.4 No

Song et al. 
[11]

2016 Korea Retrospective Intact GB 317 2.1 No

Nakai et al. 
[43]

2016 Japan Retrospective EPBD, with 
GB stones

294 4.2 Yes

Elmunzer et al. 
[37]

2017 United States Population-ba-
sed

≥65 yrs, intact 
GB

11,808 6.0 Yes

Huang, et al. 
[32]

2017 United States Population-ba-
sed

Intact GB 4,516 – Yes

Young et al. 
[36]

2017 Taiwan Population-ba-
sed

≥70 yrs, galls-
tone pancre-
atitis

670 – Yes

Park et al. [28] 2018 Korea Population-ba-
sed

With GB 
stones

16,910 4.2 Yes

Khan et al. 
[31]

2018 – Meta-analysis – 916 – Yes
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cholangitis, and the authors suggested that chol-
ecystectomy should be limited to patients with 
symptomatic GB stones [7]. Furthermore, sev-
eral retrospective studies show different results 
on this issue [3–6, 8, 9, 11].

A recent meta-analysis of 7 randomized 
control trials with 916 patients showed no dif-
ference in mortality between patients who 
underwent cholecystectomy after ERCP stone 
removal and patients who did not. In addition, 
there was no difference in the rate of acute pan-
creatitis between the two groups. However, 
pooled relative risk (RR) for occurrence of bil-
iary colic and cholecystitis in the wait-and-see 
policy patients was 9.82 (4.27–22.59) compared 
to prophylactic cholecystectomy patients, and 
the RR for cholangitis and recurrent jaundice 
was 2.16 (1.14–4.07). Therefore, the author 
recommended laparoscopic cholecystectomy 
because of the lower rates of subsequent recur-
rent cholecystitis, cholangitis, and biliary colic, 
even in high-risk surgical patients [31].

A Korean population-based study reported 
different CBD stone recurrence rates in 
patients with GB stones who underwent 
cholecystectomy after ERCP stone removal 
and those who did not. During the follow-
up period, CBD stone recurrence occurred 
in 7.92% (920/11,617) in the cholecystec-
tomy group and in 14.60% (773/5,293) in 
the  no-cholecystectomy group. The recurrence 
rate of CBD stone in the no-cholecystectomy  
group was about two times than that in  
the cholecystectomy group (RR = 1.961, 95% 
CI = 1.783–2.158, p < 0.0001). The RR for CBD 
stone recurrence in the no-cholecystectomy 
group compared with the cholecystectomy 
group was 3.198 in patients aged <50 years, 
2.371 in patients aged 50–59 years, 1.618 in 
patients aged 60–69 years, and 1.262 in patients 
aged ≥70 years. The RR for CBD stone recur-
rence in the  no-cholecystectomy group was 
higher in younger patients. As age increased, the 
RR decreased. The authors recommended chol-
ecystectomy in patients aged < 70 years with GB 
stone to reduce the risk of CBD stone recurrence 
as well as cholecystitis, and it was strongly rec-
ommended for relatively younger patients [28].

ERCP stone removal and no additional chol-
ecystectomy, and 78 underwent cholecystec-
tomy after ERCP stone removal. Of the patients 
who underwent only ERCP stone removal, 27 
(16%) developed recurrent biliary complica-
tions. Specifically, 12 had recurrent CBD stones, 
3 developed cholangitis, and 1 had papillary ste-
nosis. Of these 27 patients, 13 underwent chole-
cystectomy. Of the cholecystectomized patients, 
6 (7.6%) developed recurrent biliary complica-
tions. In patients who did not undergo cholecys-
tectomy, the risk of biliary complications was 
similar to that in the normal population with 
silent stones. The authors concluded that when 
CBD stones are successfully removed and the 
patient is asymptomatic, routine prophylactic 
cholecystectomy is not required [10].

Boerma et al. conducted a randomized, 
prospective study that evaluated 120 patients 
with GB stones who underwent ERCP stone 
removal. All patients underwent ERCP and 
were randomized to a wait-and-see policy arm 
(64 patients) versus laparoscopic cholecystec-
tomy (56 patients). They found that 47% of the 
 wait-and-see group developed recurrent bil-
iary symptoms compared with 2% of the lapa-
roscopic cholecystectomy group, and 22 of 27 
(81%) patients in the wait-and-see arm subse-
quently underwent cholecystectomy for recur-
rent biliary symptoms. The conversion rate to 
open cholecystectomy was 55% in the wait-and-
see group and 23% in the laparoscopic chol-
ecystectomy group. The authors concluded that 
a  wait-and-see policy after ERCP stone removal 
in patients with concomitant GB stones cannot 
be recommended as standard treatment given the 
high rate of recurrent biliary symptoms and high 
conversion rate to open cholecystectomy [1].

In another prospective study, further biliary 
events after ERCP stone removal developed 
more frequently in patients with GB in situ than 
in cholecystectomized patients (24% versus 
7%). The most common biliary event in both 
groups was cholangitis, for which the authors 
recommended cholecystectomy, just as in the 
previous report [2]. However, in a recent pro-
spective study, cholecystectomy after CBD stone 
removal failed to reduce additional recurrent 
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for patients over 70 years old. The authors rec-
ommended to decide the cholecystectomy for 
patients over 70, considering the risk of opera-
tion and the comorbid illnesses [28].

Young et al. conducted a propensity score 
matching population-based study of 670 patients 
over 70 years of age to evaluate the preven-
tive effect of cholecystectomy against recurrent 
pancreatitis. The incidence rate of recurrent 
pancreatitis was 12.39 per 1000 person-year in 
the cholecystectomy cohort and 23.94 per 1000 
person-year in the control cohort. The risk of 
recurrent pancreatitis was significantly lower 
in the cholecystectomy cohort (hazard ratio 
[HR] = 0.56, 95% CI = 0.59–0.95, p = 0.021). 
The HR for all-cause mortality among the chol-
ecystectomy cohort was 0.75 (95% CI = 0.59–
0.95; p = 0.016) compared with the control 
cohort. The authors concluded that prophylac-
tic cholecystectomy should be recommended in 
these elderly patients [36].

Furthermore, in a population-based study of 
patients over 65 years of age, prophylactic chol-
ecystectomy was significantly associated with a 
50–70% RR reduction in recurrent CBD stones, 
cholangitis, and gallstone pancreatitis com-
pared to only ES. This benefit was preserved 
in patients over the age of 75 and in those with 
serious comorbidities such as cancer and heart 
failure, and did not appear to be outweighed by 
surgical complications [37].

Endoscopic Balloon Biliary Dilatation

Endoscopic papillary balloon dilation (EPBD) 
can be another alternative to ES in selected 
patients, such as those with an altered anatomy 
or at bleeding risk. Several studies have shown 
that EPBD alone or in combination with small 
ES and lithotripsy can be used for the man-
agement of difficult biliary stones [38–40]. 
The advantage of EPBD is that it can preserve 
the biliary sphincter function, which prevents 
 duodeno-biliary reflux and bacterial contamina-
tion [41].

In a prospective multicenter randomized con-
trolled trial that compared the early outcomes 

In addition, Huang et al. reported that the 
cumulative incidence of recurrent biliary 
events 60 days after discharge was 10.3% in 
the no-cholecystectomy group, 1.4% in the 
early cholecystectomy group, and 1.3% in the 
delayed cholecystectomy group. Prophylactic 
cholecystectomy within 60 days after ERCP 
was associated with 87–88% RR reduction 
for recurrent biliary events compared to the 
 no-cholecystectomy group [32].

Elderly Patients

Due to comorbidities and low-performance sta-
tus, elderly patients are thought to be at risk of 
increased perioperative morbidity and mor-
tality. A systemic review demonstrated that 
early cholecystectomy for acute cholecystitis 
in patients aged ≥70 years is associated with a 
perioperative morbidity of 24% and a mortality 
of 3.5% [33]. These rates are higher than those 
in  non-elderly patients, which have been inves-
tigated in a meta-analysis, being approximately 
15% and <1%, respectively [34].

Some investigators do not recommend chol-
ecystectomy after ERCP stone removal in 
elderly patients with GB stones [15, 16]. In a 
 cost-effectiveness analysis, cholecystectomy was 
not recommended in elderly patients considering 
economic and survival benefits [15]. According 
to a Japanese study, in very elderly patients 
(those older than 80), the incidence of acute 
cholecystitis is low even when GB is preserved 
after ERCP stone removal, with a similar risk 
of CBD stone recurrence. The author does not 
recommend cholecystectomy after ERCP stone 
removal in very elderly patients [16]. GB con-
tractile function in very elderly patients might 
decline, and they rarely develop acute cholecys-
titis. The low incidence of acute cholecystitis in 
very elderly patients might be explained by the 
decreased preference for fatty foods by older 
patients, which can trigger the development of 
cholecystitis [35].

In a previous Korean population-based study, 
the RR reported for CBD stone recurrence in 
the no-cholecystectomy group was only 1.262 
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 population-based cohort studies, the propor-
tion of patients who underwent no-cholecystec-
tomy after ERCP stone removal was 48% in the 
United States [32] and 78.8% in Taiwan [44]. 
The rate of laparoscopic cholecystectomy was 
over 95% in Australia and 90% in the United 
States [32]. In contrast, the population-based 
study in Taiwan found that the proportion of 
patients undergoing laparoscopic cholecystec-
tomy was only 51.16%. In addition, the dura-
tions of hospital stay were longer in the open 
surgery group. This is one reason for the rela-
tively low rate of prophylactic cholecystectomy 
in Taiwanese patients [44]. Whether cholecys-
tectomy is performed in the actual clinical field, 
is influenced by hospital factors such as volume 
and location, and patient factors such as race 
and insurance status.

Timing of Prophylactic 
Cholecystectomy

The timing of cholecystectomy following ERCP 
is also important. Traditionally, surgeons have 
been reluctant to perform early cholecystectomy 
because of concerns about inflammation, which 
may increase the risk of surgical complications. 
Generally, a cholecystectomy after ERCP stone 
removal is classified as early cholecystectomy 
if performed during index admission, delayed 
cholecystectomy if performed within 60 days of 
discharge, and no-cholecystectomy if not per-
formed within 60 days of discharge [32, 44–46]. 
Early cholecystectomy is also often defined as 
a cholecystectomy performed within 72 hours, 
7 days, 14 days, or 6 weeks after ERCP [47–50]. 
In the literature, the proportion of early chol-
ecystectomy in patients who underwent chol-
ecystectomy after ERCP stone removal was 
28.6–79.1%, varying by country or medical 
institution [32, 44, 45, 47, 48, 50].

In a retrospective study of patients awaiting 
delayed cholecystectomy (a delayed median of 
7 weeks) following ERCP for CBD stone, 20% of 
all patients had recurrent biliary events during the 
waiting period. The median time between ERCP 
and the development of recurrent complications 
was 22 days. These recurrent complications were 

after ES and EPBD, the overall incidence of late 
biliary complications in the EPBD group was 
significantly lower than that in the ES group 
(10.1% versus 25.0%, p = 0.016). The biliary 
sphincter dysfunction after ES results in addi-
tional late complications [42].

However, according to a propensity  score- 
based cohort study that compared cholecys-
tectomy and the wait-and-see approach after 
EPBD, the rates of late biliary complications 
were 5.4 and 25.2% in the cholecystectomy and 
wait-and-see groups, respectively. Recurrent 
CBD stones rates were 4.1 and 19.0%, and chol-
ecystitis rates were 0.7 and 6.1%, respectively. 
The majority of late complications in the group 
with GB left in situ with stones was CBD stone 
recurrence, which had likely migrated from the 
GB. Preserved papillary function after EPBD 
had no impact on the prevention of CBD stone 
recurrence in this group. The authors recom-
mended prophylactic cholecystectomy to all sur-
gically fit patients after EPBD for CBD stones 
with concomitant GB stones [43].

Decision of Prophylactic 
Cholecystectomy in the Real World

Taken together, the results of previous retrospec-
tive and prospective studies showed equivocal 
outcomes of recommendations for cholecystec-
tomy [1–11, 43]. However, several large-scale 
population-based studies and meta-analyses rec-
ommend cholecystectomy [28, 31, 32, 36, 37].

The decision to perform cholecystectomy in 
patients who undergone ERCP stone removal 
should be considered in two ways. One is the 
effect on the prevention of recurrent biliary 
complications, and the other is the burden on 
morbidity, mortality, and health care expendi-
ture associated with cholecystectomy. Unless 
patients are at high risk for cholecystectomy, it 
is reasonable to recommend cholecystectomy 
for patients with GB stones after ERCP stone 
removal regardless of age. However, in real-
ity, cholecystectomy is not always performed 
in line with patients’ preferences or comor-
bidities in elderly patients. In retrospective 
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A study specifically considering the timing of 
laparoscopic cholecystectomy after ERCP in 
relation to the conversion rate found that it was 
significantly higher when laparoscopic cholecys-
tectomy was performed 2–6 weeks after ERCP 
than when the operation was performed within 
2 weeks after ERCP [56]. In a systemic review 
of 14 studies with 1,930 patients, the conversion 
rate increased when the delay between ERCP 
and laparoscopic cholecystectomy increased. 
The conversion rate was 4.2% when laparoscopic 
cholecystectomy was performed within 24 hours 
of ERCP, and it was 7.6% for 24–76 hours’ 
delay, 12.3% within 2 weeks, 12.3% after 
2–6 weeks, and 14% after more than 6 weeks 
[57]. Recently, however, there are reports sug-
gesting that early cholecystectomy is not associ-
ated with the conversion rate [45, 47, 50].

The rate of complications increases when 
cholecystectomy is delayed. Li et al. reported 
that intra-operative and postoperative com-
plications were higher if surgery was delayed 
for more than 6 weeks after cholangitis [47]. 
In addition, in a recent study by Discolo et al., 
intra-operative, postoperative, and overall com-
plications were higher in the delayed chol-
ecystectomy group than early cholecystectomy 
group [45].

In the United States population-based study, 
a low-volume facility is associated with delayed 
cholecystectomy. Hispanics, Asian races, the 
availability of Medicaid insurance, and no insur-
ance were associated with early cholecystec-
tomy [32]. In a retrospective  population-based 
study, there was wide variability in the rates 
of early cholecystectomy among census areas 
(range 0–96%) and health regions (range 
20–66%) [48]. The reasons for disparity may be 
multifactorial. Individual hospitals use a vari-
ety of approaches in deciding when to operate 
on a patient. The culture of hospitals also has 
a significant impact on the timing of surgery. 
In addition, the availability of acute surgery at 
the institution, the experience of the surgeon, 
the communication between surgeons and 
endoscopists, and the aggressiveness of endo-
scopic management are factors to be considered 
[45, 48, 50].

associated with a significantly longer hospital 
stay [51]. Another retrospective study of patients 
with mild biliary pancreatitis requiring ERCP 
found a strong protective effect of early cholecys-
tectomy against biliary complications compared 
to delayed cholecystectomy [48]. Reinders et al. 
performed a randomized trial of 96 patients with 
GB stones who underwent ERCP stone removal. 
Patients were randomly assigned to groups 
that underwent early cholecystectomy (within 
72 hours after ES, n = 49) or delayed cholecys-
tectomy (after 6–8 weeks, n = 47). During the 
waiting period for cholecystectomy, 17 (36.2%) 
patients in the delayed group developed recur-
rent biliary events compared with 1 patient in the 
early group (p < 0.001) [49]. In addition, early 
cholecystectomy is important because it can 
reduce morbidity during the waiting period for 
elective cholecystectomy, hospital stay, and oper-
ating time [52].

A retrospective cohort study in the United 
States demonstrated practice patterns for per-
forming cholecystectomy following ERCP for 
CBD stones in 4,516 patients. Of these patients, 
41.2% underwent early cholecystectomy (at the 
index admission), 10.9% underwent delayed 
cholecystectomy (within 60 days of discharge), 
and 48.0% underwent no-cholecystectomy. 
Early cholecystectomy reduced RR of recurrent 
biliary events within 60 days by 92% compared 
with delayed or no-cholecystectomy (p < 0.001) 
[32]. On the other hand, a recent Taiwanese 
 population-based study found that early chol-
ecystectomy had no effect on reducing the 
interval recurrent biliary event, but delayed chol-
ecystectomy reduced medical expenses [44].

Delayed cholecystectomy can increase the 
conversion rate to open cholecystectomy. This is 
thought to be due to local inflammation related 
to biliary complications and progression of sub-
sequent scarring as these factors make delayed 
laparoscopic cholecystectomy more difficult. 
Prior randomized studies have demonstrated a 
higher rate of open cholecystectomy when sur-
gery is delayed [1, 2]. Open cholecystectomy 
is associated with increased postoperative pain, 
more pulmonary complications and wound infec-
tions, and a lengthened hospital stay [53–55]. 
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Conclusion

Prophylactic cholecystectomy is recommended 
to reduce recurrent biliary complications in 
patients with GB stones who have undergone 
CBD stone removal. Although this recommen-
dation applies to patients who are very old or 
with comorbid diseases, it is necessary to deter-
mine whether to perform the operation consider-
ing the surgical risk and the patient’s comorbid 
illness. When cholecystectomy is delayed, recur-
rent biliary complications, the rate of conversion 
to open surgery, and postoperative complications 
may increase. Therefore, it is advisable to per-
form early cholecystectomy during the index 
admission period, if possible. However, in prac-
tice, whether and when cholecystectomy is per-
formed, varies between countries, regions, and 
institutions.
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