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Abstract

Background: The usefulness of prophylactic biliary stenting for pa-
tients with common bile duct stones (CBDS) and gallstones (GS) 
to prevent recurrent biliary events after endoscopic sphincterotomy 
(EST) and CBDS extraction before elective cholecystectomy re-
mains controversial. The aim of this study was to evaluate the risk 
of recurrent CBDS around the perioperative period and clarify its 
risk factors.

Methods: The clinical data of all patients who received prophylactic 
biliary stenting after EST for CBDS and later underwent cholecys-
tectomy for GS followed by stent extraction in our institution were 
retrospectively reviewed. The numbers of residual CBDS at the end 
first and second endoscopic retrograde cholangiography (ERC) stud-
ies were compared. Univariate and multivariate analyses were per-
formed using a logistic regression model to determine risk factors for 
recurrent CBDS in the perioperative period.

Results: Forty-two consecutive patients received prophylactic biliary 
stenting and subsequent cholecystectomy for GS. Three of these pa-
tients were excluded from this study because the number of residual 
stones was not confirmed. The median maximum CBDS diameter at 
second ERC was 0 mm (range, 0 - 10 mm); six patients had multiple 
CBDS (≥ 5). The number of CBDS at second ERC was increased in 
comparison to that at the first ERC in 15 patients (38.4%), and was 
unchanged or decreased in 24 patients. The median minimum cystic 
duct diameter was 4 mm (range, 1 - 8 mm). The median interval be-
tween first ERC and operation was 26 days (range, 2 - 131 days). 
The median interval between operation and second ERC was 41 days 
(range, 26 - 96 days). Laparoscopic cholecystectomy (LC) was per-
formed in 38 patients, one of whom was converted from LC to open 
cholecystectomy. Postoperative complications (transient bacteremia) 
occurred in one patient. The cystic duct diameter was an independ-

ent risk factor for an increased number of CBDS at second ERC in 
the multivariate analysis (odds ratio 0.611 (95% confidence interval 
(0.398 - 0.939)), P = 0.03).

Conclusion: Recurrent CBDS around the perioperative period of 
cholecystectomy is not a rare complication after EST and the re-
moval of CBDS with concomitant GS. Prophylactic biliary stenting 
is considered useful for preventing CBDS-associated complications, 
especially for patients in whom the cystic duct diameter is larger (≥ 
5 mm).

Keywords: CBD stone; Gallstone; Biliary stent; Endoscopic sphinc-
terotomy; Cholecystectomy

Introduction

Endoscopic sphincterotomy (EST) and stone extraction have 
been accepted in the standard management of common bile 
duct stones (CBDS) [1-3]. In patients with concomitant gall-
stones (GS), elective laparoscopic cholecystectomy (LC) after 
EST and stone extraction is recommended because it reduces 
the occurrence of recurrent biliary events from 21-47% to 
2-7%, including cholecystitis, cholangitis, pancreatitis, jaun-
dice and biliary colic [4-11]. In another retrospective analysis, 
20% of all post-EST patients had recurrent biliary complica-
tions during the waiting period for cholecystectomy, the me-
dian time of which was 22 days [12]. Thus, some clinicians 
perform prophylactic CBD stenting to prevent recurrent biliary 
events due to GS entering the CBD around the perioperative 
period. However, one study that retrospectively and prospec-
tively compared groups of patients with CBDS who underwent 
EST with or without prophylactic CBD stent insertion before 
cholecystectomy concluded that prophylactic stent insertion 
had no impact on biliary complications [13].

The correlation between prophylactic biliary stenting and 
the outcomes of cholecystectomy, such as the rates of conver-
sion from LC to open cholecystectomy (OC) and postoperative 
complications remains controversial. An experimental study 
in dogs revealed that 4 weeks of biliary stenting resulted in 
bile duct fibrosis, with severe chronic inflammation and pap-
illary hyperplasia of the epithelium, while bile cultures grew 
fecal bacteria [14]. Moreover, stenting and subsequent surgi-
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cal treatment resulted in a higher incidence of postoperative 
complications. Nair et al [15] suggested that the placement of 
a bile duct stent for long duration before elective LC affected 
the operation time, conversion rate, bile leak rate and length 
of hospital stay. In contrast, Lee et al [16] reported there were 
no surgical complications regardless of whether biliary stent-
ing was performed, and that the insertion of a stent was not a 
predictor of conversion to OC or a long operative time.

The aim of this study was to evaluate the risk of recurrent 
CBDS around the perioperative period and clarify its risk fac-
tors. Thus, the present study discusses the utility of prophylac-
tic biliary stenting before cholecystectomy in patients with GS 
and CBDS.

Materials and Methods

We retrospectively reviewed the clinical data of all patients 
who received prophylactic biliary stenting after EST and en-
doscopic stone removal for CBDS and who later underwent 
cholecystectomy for GS followed by stent extraction in our 
institution between August 2016 and May 2018.

All consecutive patients diagnosed as CBDS concomitant 
with GS underwent EST, stone extraction for CBDS and bil-
iary stenting using a 7-Fr pigtail plastic stent (Zimmon Biliary 
Stent, Cook Medical, Tokyo, Japan). Then, elective cholecys-
tectomy was performed after the patients recovered to a good 
condition. A few months after cholecystectomy, we extracted 
the stent, confirmed the presence of residual CBDS by endo-
scopic retrograde cholangiography (ERC) and then removed 
them completely (Fig. 1).

The variables collected included gender, age, maximum 
diameter of GS and CBDS, patients with multiple GBS and 

CBDS (≥ 5), cholangitis on admission, minimum cystic duct 
diameter, residual CBDS at first ERC, duration between first 
ERC and operation, LC or OC, conversion rate, operation 
time, postoperative complications and duration between op-
eration and second ERC. We compared the number of residual 
CBDS at the end of first ERC with that at the start of second 
ERC. The existence and diameter of GS were confirmed by 
ultrasonography, computed tomography (CT), magnetic reso-
nance cholangiopancreatography (MRCP), and/or ERC. The 
diameters of CBD, CBDS and cystic duct were measured on 
ERC images. Cholangitis was diagnosed according to Tokyo 
Guidelines 2018 [17].

All patients provided their written informed consent. This 
study followed the ethical guidelines for studies involving hu-
man subjects based on the Helsinki Declaration. The study 
protocol was approved by the institutional review board of 
Kyoto Okamoto Memorial Hospital.

Statistical analyses were performed using the SPSS soft-
ware program (version 24.0, IBM SPSS). Categorical vari-
ables were compared using Fisher’s exact test. Continuous 
variables were expressed as the median (range) and were com-
pared using Student’s t-test. The level of significance was set 
to P < 0.05. Univariate and multivariate analyses with a lo-
gistic regression model were performed to determine the risk 
factors for recurrent CBDS in the perioperative period. In the 
multivariate analysis, parameters with P values of < 0.2 in the 
univariate analyses were entered into the logistic regression 
model.

Results

Forty-two consecutive patients received prophylactic biliary 

Figure 1. A flow chart of the clinical strategy for the management of CBDS concomitant with GS in the present study. CBDS: 
common bile duct stones; GS: gallstones; ERC: endoscopic retrograde cholangiography; EST: endoscopic sphincterotomy; CT: 
computed tomography; MRCP: magnetic resonance cholangiopancreatography.
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stenting after EST and endoscopic stone removal for CBDS 
and subsequent cholecystectomy for GS in our institution dur-
ing the study period. Three of these patients were excluded 
from the study because the number of residual stones was not 
confirmed radiographically during first ERC due to severe 
cholangitis.

The patient characteristics are outlined in Table 1. The 
study population included 20 males and 19 females with a 
median age of 68 years (range, 40 - 89 years). The median 
maximum GS diameter was 7 mm (range, 2 - 30 mm), and 21 
patients had multiple CBDS (≥ 5). Whereas, the median maxi-
mum CBDS diameter at first ERC was 5 mm (range, 0 - 11 
mm), and six patients had multiple CBDS (≥ 5). In contrast, 
no CBDS were detected radiographically by first ERC in six 

patients despite the existence of CBDS in other preoperative 
images. Fifteen patients were diagnosed with cholangitis on 
admission. The median minimum cystic duct diameter was 4 
mm (range, 1 - 8 mm). CBDS were not completely removed 
at first ERC in five patients (12%), all of whom had one re-
sidual stone. LC was performed in 38 patients, one of whom 
was converted from LC to OC due to a laparoscopic finding 
of cystic duct necrosis, which had probably been caused by 
a previous episode of cholecystitis. In contrast, OS was per-
formed in one patient because of a past history of abdominal 
surgery with unknown origin. The median operation time was 
95 min (range, 48 - 260 min). Transient bacteremia, without 
any findings of cholangitis, occurred after LC in one patient. 
The median interval between first ERC and the operation was 

Table 1.  Patient Characteristics According to the Change in the Number of CBDS Between First and Second ERC

Total (n = 39)
Sex, n (%)
  Male 20 (51)
  Female 19 (49)
Median age (range) 68 (40 - 89)
Maximal diameter of GS (mm)
  Median (range) 7 (2 - 30)
Patients with multiple GS (≥ 5) 21
Cholangitis on admission, n (%)
  Yes 15 (38)
  No 24 (62)
Maximal diameter of CBDS at first ERC (mm)
  Median (range) 5 (0 - 11)
Patients with multiple CBDS (≥5) 6
Minimal diameter of cystic duct
  Median (range) 4 (1 - 8)
Residual CBDS at first ERC
  Yes 5 (12)
  No 34 (88)
Days between first ERC and operation
  Median (range) 26 (2 - 131)
Laparoscopic cholecystectomy, n (%)
  Yes 37 (95)
  No 2 (5)
Operation time (min)
  Median (range) 95 (48 - 260)
Days between operation and second ERC
  Median (range) 41 (26 - 96)
Maximal diameter of CBDS at second ERC (mm)
  Median (range) 0 (0 - 10)
Patients with multiple CBDS (≥ 5) 2

GS: gallstones; CBDS: common bile duct stones; ERC: endoscopic retrograde cholangiography.
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26 days (range, 2 - 131 days). The median interval between 
the operation and second ERC was 41 days (range, 26 - 96 
days).

At second ERC, the median maximum CBDS diameter 
was 0 mm (range, 0 - 10 mm), and six patients had multiple 
CBDS (≥ 5). Residual stones were completely removed in all 
patients, after which they remained stent-free. The number of 
CBDS at second ERC was increased in comparison to that at 
the end of first ERC in 15 patients (38.4%, group A), whereas 
it was unchanged or decreased in 24 patients (group B) (un-
changed, n = 23; decreased, n = 1).

After first ERC, four patients developed mild pancreatitis, 
which was treated with conservative therapy. Three patients 
developed post-EST bleeding, requiring endoscopic hemosta-
sis. After second ERC, a subcapsular hepatic hematoma, which 
required an operation, occurred in one patient, and one patient 
suffered anaphylaxis due to antibiotics, which was treated by 
conservative therapy.

Table 2 compares group A and group B. The minimal 
cystic duct diameter was significantly larger in group A (P = 
0.022). No significant differences were observed in any other 
factors (P > 0.05).

Table 3 shows the results of the univariate and multi-
variate analyses. In the univariate analysis, the cystic duct 
diameter was correlated with an increase number of CBDS at 
second ERC (odds ratio (OS) 0.664 (95% confidence inter-
val (CI) 0.459 - 0.962), P = 0.03). Multiple CBDS (≥ 5) and 
long duration between first ERC and the operation both had P 
values of < 0.20 and were included in the multivariate analy-
sis (P = 0.141 and P = 0.185, respectively). In the multivari-
ate analysis, which included these three factors, the cystic 
duct diameter was an independent risk factor for an increased 
number of CBDS at second ERC, after excluding other con-
founding factors (OR 0.611 (95% CI (0.398 - 0.939)), P = 

0.03).

Discussion

We showed that recurrent CBDS around the perioperative 
period of cholecystectomy was not a rare complication and 
suggested that prophylactic biliary stenting was useful for pre-
venting CBDS-associated cholangitis. In the patients with an 
increased number of CBDS at second ERC, there were three 
periods in which recurrent CBDS developed: when GS entered 
the CBD between first ERC and cholecystectomy, when GS 
entered the CBD during cholecystectomy and when CBDS de-
veloped between cholecystectomy and second ERC. Among 
these periods, the development of CBDS between cholecystec-
tomy and second ERC can be excluded because some reports 
have described that CBDS decreased in size and diameter, or 
disappeared in the majority of patients with biliary stent place-
ment after EST [18, 19]. Moreover, it is unlikely for GS to 
enter the CBD during cholecystectomy because of small num-
ber of CBDS-associated complications reported after surgery 
[4, 12, 15, 16]. Thus, in the present study, recurrent CBDS is 
likely to have developed between first ERC and cholecystec-
tomy, namely, during the waiting period for cholecystectomy 
in almost all patients. In a prospective randomized study, 14% 
of patients presented with cholangitis with a median follow-
up period of approximately 5 years after a wait-and-see policy 
after endoscopic stone removal for patients with GS [4]. As 
mentioned above, in a retrospective study, 20% of all post-EST 
patients had recurrent biliary complications including recur-
rent CBDS (5%) and cholangitis (2%) during the waiting peri-
od for cholecystectomy, the median time of which was 22 days 
[12]. In the present study, the number of CBDS at second ERC 
in comparison to that at the end of first ERC was increased in 

Table 2.  Patient Characteristics According to Change in the Number of CBDS Between First and Second ERC

Variables
Change in number of CBDS between first and second ERC

P value
Increased (group A) (n = 15) Unchanged or decreased (group B) (n = 24)

Gender, female 7 (46.6%) 12 (50%) 0.55
Age, years 71 (40-89) 66 (45-84) 0.211
Maximum diameter of GS, mm 7 (2-22) 7 (2-30) 0.233
Patients with multiple GS (≥ 5) 9 (60%) 12 (50%) 0.55
Cholangitis on admission 5 (33.3%) 10 (41.6%) 0.43
Maximum diameter of CBDS, mm 4 (0 - 11) 5 (0 - 11) 0.976
Patients with multiple CBDS (≥ 5) 4 (26.6%) 2 (8.3%) 0.139
Minimal diameter of cystic duct, mm 5 (1 - 8) 3 (1 - 7) 0.022*
Residual CBDS at first ERC 0 (0%) 5 (20.8%) 0.074
Days between first ERC and operation 28 (12 - 131) 23 (2 - 97) 0.176
Laparoscopic cholecystectomy 13 (86.6%) 24 (100%) 0.142
Operation time, min 95 (56 - 163) 94 (48 - 260) 0.959
Days between operation and second ERC 44 (31 - 92) 40 (26 - 96) 0.866

Results are presented as the number (n) or mean n (%) for qualitative data or as the median (range) for quantitative data. *P < 0.05. GS: gallstones; 
CBDS: common bile duct stones; ERC: endoscopic retrograde cholangiography.
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38% of patients with a median interval of 26 days; this rate of 
recurrent CBDS was higher in comparison to previous studies. 
One possible reason for this discrepancy was that the number 
of patients with recurrent CBDS in previous studies may have 
been underestimated, because patients with subclinical recur-
rent CBDS were not included. In addition, a few patients in 
the present study may have developed recurrent CBDS during 
cholecystectomy.

The correlation between prophylactic biliary stenting 
and the outcome of cholecystectomy remains controversial 
as mentioned above. In the present study, the rate of conver-
sion to OC in patients who underwent LC was 2%, which 
was considerably lower in comparison to those in previous 
study on prophylactic biliary stenting (51%) [15]. Moreover, 
we experienced fewer postoperative complications and there 
was no mortality. The short waiting period for cholecystec-
tomy (median 26 days, range, 2 - 141 days) may have con-
tributed to this favorable outcome, because a previous study 
showed that long biliary stent placement (1 month) induced 
both chronic inflammation and bacterial growth [14], and an-
other study suggested that a longer waiting period (mean 149 
days; range, 8 - 400 days) affected postoperative outcomes 
[15]. Furthermore, one retrospective study investigating the 
optimal timing of elective LC after acute cholangitis and sub-
sequent clearance of CBDS showed that both late surgery (> 
6 weeks) and a history of EST were independent risk factors 
for postoperative complications in a multivariate analysis 
[20]. Thus, early elective LC, as soon as the patient recov-
ers to a good condition, should be recommended after EST 
for CBDS, irrespective of performance of biliary stenting in 
order to prevent postoperative complications. In addition, 
prophylactic stents should be removed promptly after chol-
ecystectomy.

We also showed that the diameter of the cystic duct was 

an independent risk factor for an increased number of CBDS 
at second ERC in a multivariate analysis. It is understandable 
that when the diameter of the cystic duct is larger, GS can 
enter the CBD more easily. This is the first report to inves-
tigate and elucidate the correlation between the cystic duct 
diameter and recurrent CBDS. Thus, it may be reasonable 
to restrict prophylactic CBD stenting to patients, in whom 
the minimum diameter of the cystic duct is larger (≥ 5 mm), 
based on the potential for inflammatory change of the CBD 
due to biliary stenting, the risk of repeated ERC and medical 
economy.

The present study is associated with some limitations. 
First, it was a retrospective single-arm study with a relatively 
small population. Larger, prospective, randomized trials are 
needed to confirm the utility of prophylactic CBD stenting in 
the perioperative period and to elucidate the risk factors for re-
current CBDS. Second, we were not able to accurately classify 
the phases in which recurrent CBDS occurred. The times were 
classified into the waiting time for cholecystectomy, during 
cholecystectomy and after cholecystectomy; however, in most 
cases, it is likely that recurrent CBDS would have developed 
while the patients were waiting for cholecystectomy. To clarify 
incidence of recurrent CBD in each phase would contribute to 
the development of detailed strategies for the management of 
CBDS concomitant with GS.

Conclusion

Recurrent CBDS around the perioperative period of cholecys-
tectomy is not a rare complication in patients who have under-
gone EST and endoscopic removal of CBDS concomitant with 
GS, and prophylactic biliary stenting is considered to be useful 
for preventing CBDS-associated complications, especially in 

Table 3.  Factors Associated With the Development of Recurrent CBDS After Endoscopic Treatment for CBDS Around the Periopera-
tive Period in Cholecystectomy

Univariate OR (95% CI) P value Multivariate OR (95% CI) P value
Gender, female 1.143 (0.314 - 4.160) 0.839
Age, years 0.961 (0.903 - 1.023) 0.211
Maximum diameter of GS, mm 1.083 (0.949 - 1.236) 0.238
Patients with multiple GS (≥ 5) 1.143 (0.314 - 4.160) 0.839
Cholangitis on admission 1.429 (0.372 - 5.487) 0.603
Maximum diameter of CBDS, mm 0.997 (0.816 - 1.218) 0.975
Patients with multiple CBDS (≥ 5) 0.250 (0.039 - 1.582) 0.141 0.218 (0.030 - 1.586) 0.132
Minimal diameter of cystic duct, mm 0.664 (0.459 - 0.962) 0.03* 0.611 (0.398 - 0.939) 0.025*
Residual CBDS at first ERC 0.999
Days between first ERC and operation 0.984 (0.962 - 1.008) 0.185 0.974 (0.946 - 1.003) 0.084
Laparoscopic cholecystectomy 0.999
Operation time, min 1.000 (0.984 - 1.017) 0.958
Days between operation and second ERC 0.997 (0.959 - 1.036) 0.862

Results are presented as a number (n) or mean n (%) for qualitative data or as median (range) for quantitative data. *P < 0.05. GS: gallstones; CBDS: 
common bile duct stones; ERC: endoscopic retrograde cholangiography; CI: confidence interval.
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cases in which the cystic duct has a larger diameter.
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