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Asymptomatic Common Bile Duct Stones Are Associated with Increased
Risk of Post-Endoscopic Retrograde Cholangiopancreatography Pancreatitis
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Abstract:
Introduction: Common bile duct stones (CBDS) are a common disease that can cause biliary complications, including
cholangitis, obstructive jaundice, and biliary pancreatitis. Regardless of the presence or absence of symptoms, endoscopic
removal of CBDS is generally recommended, but endoscopic retrograde cholangiopancreatography (ERCP) is a high-risk
procedure with complications, such as post-ERCP pancreatitis (PEP). As few reports have addressed the risk of PEP by
focusing on asymptomatic CBDS, the purpose of this study is to examine the incidence of PEP for asymptomatic CBDS.
Methods: This retrospective study included data from 302 patients with naive papilla who underwent therapeutic ERCP
for CBDS between January 2012 and December 2019 at our hospital. Univariate and multivariate logistic regression models
were used to investigate independent risk factors for PEP.
Results: Of the 302 patients, 32 were asymptomatic, and the remaining 270 were symptomatic. Five asymptomatic patients
(15.6%) suffered from mild PEP, whereas 10 (3.7%) symptomatic patients suffered from PEP (9 were mild, and 1 was se-
vere). Univariate analysis identified deep cannulation time more than 10 min, endoscopic papillary balloon dilation
(EPBD), and asymptomatic CBDS as risk factors for PEP, whereas multivariate analysis revealed deep cannulation time
more than 10 min (odds ratio (OR), 6.67; p < 0.001), EPBD (HR, 5.70; p < 0.001), and asymptomatic CBDS (HR, 5.49; p
< 0.001) as independent risk factors for PEP.
Conclusions: A wait-and-see approach may be an option for the management of asymptomatic CBDS. EPBD may be
avoided, especially in case of asymptomatic or if difficult for bile duct cannulation.
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Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is a
useful procedure for the diagnosis and treatment of bilio-
pancreatic diseases and is the initial treatment option for com-
mon bile duct stones (CBDS). Owing to advances in and the
availability of abdominal imaging modalities, asymptomatic
bile duct stones are being increasingly identified in clinical
practice (1). Although the natural history of asymptomatic
CBDS is unclear, it carries a risk of concurrent cholangitis and
pancreatitis. Therefore, treatment is generally recommended
in the guidelines of various countries (2), (3), (4), including Ja-
pan (5).

However, ERCP is a high-risk procedure that is associated
with complications such as cholangitis, bleeding, perforation,

and pancreatitis. Of these, post-ERCP pancreatitis (PEP) is
the most common and serious complication as it can be fa-
tal (6). Although endoscopic stone removal requires papillary
treatment, including endoscopic sphincterotomy (EST), en-
doscopic papillary balloon dilation (EPBD), or endoscopic
papillary large balloon dilation (EPLBD), these papillary treat-
ments are also risk factors for the development of PEP (7), (8).

As ERCP is a high-risk procedure, indications for ERCP
in CBDS, especially in asymptomatic patients, should be de-
termined only after careful consideration of the accompanying
risks and benefits, but few reports have evaluated the risk of
PEP for asymptomatic CBDS (9), (10), (11), (12), (13). Therefore, the
purpose of this study is to examine the incidence and severity
of PEP in asymptomatic CBDS patients with a naive papilla
and identify potential risk factors.
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Materials and Methods

Study population, design, and data collection
Using medical records at our hospital for the period between
January 2012 and December 2019, we identified patients who
had CBDS diseases with native papilla and normal gastrointes-
tinal tract or Billroth I gastrectomy and who underwent
ERCP at our hospital. We excluded those who had biliary
pancreatitis and undetected CBDS during ERCP. Thus, 302
patients (32 patients with asymptomatic CBDS and 270 pa-
tients with symptomatic CBDS) were included in the study.
The institutional review board of Kofu Municipal Hospital
approved this study (approval code 31-28). Informed consent
was obtained in the form of opt-out on the website.

Diagnostic procedure
One or more of the following imaging modalities were used to
diagnose CBDS in all patients, namely, computed tomography
(CT), magnetic resonance cholangiopancreatography
(MRCP), ultrasonography (US), and cholangiography during
laparoscopic cholecystectomy. If CBDS was not detected by
imaging, it was diagnosed based on clinical findings, such as
abdominal pain, elevated liver function tests, and/or dilated
CBD. Diagnosis and grading of acute cholangitis were based
on Tokyo guidelines 2018 (14).

Endoscopist and therapeutic procedure
Of a total of 14 different endoscopists, 2 were experts, and 12
were trainees. Endoscopists were considered experts if they
could perform procedures equivalent to Grade 3 of the grad-
ing scale for the difficulty of ERCP, based on the ERCP core
curriculum (15), without assistance. Endoscopists were consid-
ered trainees if they had performed fewer than 200 ERCP pro-
cedures or could only perform procedures equivalent to Grade
1 with or without assistance. When performing the procedure,
trainees were assisted by an expert.

Since April 2018, premedication of NSAIDs (diclofenac
sodium 25 mg) has been routinely used to prevent PEP, except
for contraindicated cases. Midazolam and pethidine hydro-
chloride were used for sedation, and scopolamine butyl bro-
mide or glucagon was used for duodenal relaxation. We used
side-viewing duodenoscopy (JF-260V; Olympus Medical Sys-
tems, Tokyo, Japan) in all patients. The primary biliary cannu-
lation technique was the contrast injection method. If a train-
ee did not succeed deep cannulation within 5 min, change to
an expert. A basket and/or a balloon catheter and/or a me-
chanical lithotriptor were used to remove CBDS. The type of
papillary treatment (EPBD/EST/EPLBD) and choice of de-
vice were at the discretion of the endoscopist and depended
on the size and number of stones and on the general condition
of the patient. EPLBD was performed after minimal EST.

A biliary stent was inserted in patients with cholangitis
who want to finish treatment quickly or in patients who had a
large stone or had multiple stones and were considered not

suitable for either repeated ERCP or surgical intervention
(e.g., elderly or frail patient with multiple comorbidities).

Study definitions
Asymptomatic CBDS was defined as the absence of symp-
toms and blood data associated with CBDS (total bilirubin,
direct bilirubin, aspartate aminotransferase/alanine amino-
transferase, γ-glutamyltransferase, alkaline phosphatase, white
blood count, and C-reactive protein) at the time of ERCP.
Symptomatic CBDS was defined as cholangitis, obstructive
jaundice, or elevated liver function test values.

We defined difficult cannulation as procedures that re-
quired >10 min for deep cannulation because a cannulation
attempt requiring >10 min has previously been reported as a
definite risk factor for PEP (7).

Complications (including PEP) and its severity were
defined based on the criteria established by the American So-
ciety of Gastrointestinal Endoscopy (16).

Statistical analysis
Associations between PEP and risk factors were assessed using
chi-square or Fisher’s exact tests for categorical variables and
using the Mann–Whitney U test for continuous variables.
Risk factors with P values less than 0.1 in univariate analysis
were used in logistic regression for multivariate analysis. A
similar univariate analysis was performed to examine the asso-
ciation between symptom status (asymptomatic/symptomat-
ic) and risk factors. All p values of < 0.05 obtained by a two-
tailed test were considered significant. All statistical analyses
were performed on EZR software (Saitama Medical Center,
Jichi Medical University, Saitama, Japan), a graphical user in-
terface for R (The R Foundation for Statistical Computing,
Vienna, Austria). More precisely, it is a modified version of the
R commander designed to add the statistical functions fre-
quently used in biostatistics (17).

Results

Patient characteristics
We identified 355 patients diagnosed with CBDS. After ex-
cluding 53 patients (Figure 1), 302 CBDS patients were in-
cluded in the study, of whom 32 were asymptomatic and the
remaining 270 were symptomatic.

The details of both symptomatic and asymptomatic pa-
tients, including demographics and other characteristics, are
listed in Table 1. There were no significant differences be-
tween asymptomatic and symptomatic patients, except for the
proportion of patients aged under 55 and serum bilirubin lev-
el.

Diagnosis of asymptomatic CBDS
Of the 32 asymptomatic patients, 19 were diagnosed by CT,
11 by US imaging, and 2 by MR imaging. Twenty-three
asymptomatic patients were accidentally diagnosed in imaging
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Figure 1. Flowchart of patient selection.
ERCP, endoscopic retrograde cholangiopancreatography; EPBD, endoscopic papillary balloon dilation; EST, endoscopic sphinc-
terotomy.

Table 1. Patient Characteristics.

Category Asymptomatic (n = 32) Symptomatic (n = 270) p value

Female sex (%) 11 (34.4) 121 (44.8) 0.35*

Age < 55 years (%) 0 36 (13.3) 0.02

Maximum Stone Diameter ≥ 10 mm (%) 7 (21.9) 65 (24.1) 1

Number of Stones ≥ 2 (%) 15 (46.9) 135 (50) 0.85

Diameter of Common Bile Duct < 10 mm (%) 20 (62.5) 184 (68.1) 0.55

Serum Bilirubin < 1.5 mg/dL (%) 28 (87.5) 132 (48.9) < 0.001

No Pre-Procedural Diclofenac (%) 28 (87.5) 237 (87.8) 1

Precut Sphincterotomy (%) 2 (6.3) 10 (3.7) 0.37

Deep Cannulation Time ≥ 10 min (%) 10 (31.3) 105 (38.9) 0.447

Papillary Treatment EPBD (%) 12 (37.5) 86 (31.9) 0.55

Contrast Injection into Pancreatic Duct (%) 17 (53.1) 150 (55.6) 0.85

Pancreatic Guidewire Cannulation (%) 1 (3.1) 29 (10.7) 0.22

No Pancreatic Stent Placement (%) 32 (100) 252 (93.3) 0.23

Biliary Stenting (%) 2 (6.3) 94 (34.8) < 0.001

Total Procedural Time ≥ 30 min (%) 15 (46.9) 148 (54.8) 0.46

Complete stone removal in the first session (%) 26 (81.3) 167 (61.9) 0.03

Post ERCP Pancreatitis (%) 5 (15.6) 10 (3.7) 0.01

* Fisher’s exact test
EST, sphincterotomy; EPLBD, endoscopic papillary large balloon dilation; EPBD, endoscopic papillary balloon dilation
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tests to evaluate other diseases (e.g., colorectal carcinoma and
urinary calculus), and the remaining 9 patients were diagnosed
in screening US.

Diagnosis and grading of acute cholangitis
Of the 302 CBDS patients, 248 (82.1%) had acute cholangitis,
and those with mild, moderate, and severe were 138 (55.6%),
101 (40.7%), and 9 (3.7%), respectively.

ERCP procedures
The success rates of cannulation were 95.7% (289/302) in to-
tal, 87.5% in asymptomatic (28/32), and 96.6% in symptomat-
ic (261/270). Deep cannulation time was more than 10 min in
115 patients (38.1%, including 13 cases for impossible deep
cannulation). EPBD was performed in 98 patients (32.5%).
Contrast injection into the pancreatic duct was performed in
167 (55.3%) and 30 patients (9.9%) who underwent cannula-
tion using the pancreatic guidewire technique. Prophylactic
pancreatic stent placement was performed in 18 patients. The
procedure lasted for more than 30 min in 163 patients
(54.0%).

Biliary stenting was performed in 96 patients instead of
complete stone removal, and the complete stone removal rate
in the first session was 63.9%.

Of the 96 stenting patients, 77 received further ERCP ses-
sions for stone removal during the first hospitalization (the
complete stone removal rate was 93.4%), 15 were once dis-
charged and re-hospitalized later for stone removal (the total
complete stone removal rate was 98.6%), and 4 were biliary
stenting without stone removal. Only one patient suffered
from cholangitis caused by stent obstruction during this study
period.

ERCP-related complications
Complications occurred in 22 patients (22/316; 7.0%), includ-
ing pancreatitis in 15 (4.7%), mild aspiration pneumonia in 1
(0.3%), and hemorrhage in 6 (1.9%). Of six hemorrhage cases,
five were mild, and one was severe (needed angiographic em-
boli). Hemorrhage in these patients was due to the Mallory–
Weiss syndrome (n = 3) and was after EST (n = 3). PEP was
mild in 14 cases and severe in only 1 patient. All patients with
ERCP-related complications were successfully managed.

Risk factors for PEP
The potential risk factors associated with PEP that were evalu-
ated in this study are listed in Table 2. Univariate analysis
identified deep cannulation time more than 10 min (p = 0.02),
papillary treatment EPBD (p = 0.03), and asymptomatic
CBDS (p = 0.01) as significant factors. Next, multivariate
analysis revealed deep cannulation time more than 10 min
(odds ratio (OR), 6.67; p < 0.001), papillary treatment EPBD
(OR, 5.70; p < 0.001), and asymptomatic CBDS (OR, 5.49; p
< 0.001) as independent risk factors for PEP (Table 3).

Discussion

We showed that deep cannulation time more than 10 min,
papillary treatment EPBD, and asymptomatic CBDS are sig-
nificant independent risk factors for PEP. Risk factors for PEP
can be categorized as patient-related and procedure-related.
Thus, although asymptomatic CBDS is a patient-related fac-
tor, deep cannulation time and papillary treatment represent a
procedure-related risk.

The relationship among these independent risk factors
and PEP may be explained as follows. Papillary edema is asso-
ciated with difficult cannulation, and it leads to blockage of
pancreatic juice flow and subsequent activation of trypsin and
neutrophils, and finally PEP. The mechanism of EPBD-relat-
ed PEP is still unclear. Damage to the pancreatic duct during
papillary dilatation and papillary edema or spasm after dilata-
tion is potentially associated with the induction of PEP (18).
Generally, a smaller papillary orifice is related to difficulties in
biliary cannulation (19). Compared to symptomatic CBDS, the
papillary orifice might be smaller in asymptomatic CBDS be-
cause of low bile duct pressure secondary to the absence of
cholestasis. However, we found no differences in deep cannu-
lation time between asymptomatic and symptomatic CBDS
patients, and the reason for this observation remains un-
known.

Endoscopic stone removal requires papillary treatment,
and compared to EST, EPBD for biliary stone removal is asso-
ciated with a greater risk of PEP (20). Our results show the same
result, so EPBD may be avoided, especially in case of asympto-
matic or if difficult for bile duct cannulation or if the damage
by EPBD is localized to the papilla, and the placement of a
prophylactic pancreatic stent could prevent EPBD-related
PEP.

In this cohort, a total of 96 patients underwent biliary
stenting. Patients who underwent stent placement (without
complete stone removal) might be at a lower risk of PEP than
those who underwent complete stone removal. Single-stage
endoscopic stone removal after a long cannulation time in-
creased the incidence of PEP compared with the two-stage
stone removal procedure (21). Biliary stent placement cannot
decrease time for cannulation but can save the subsequent
procedure and stone removal time. These may be the reasons
of the lower risk of PEP in the biliary stent group. In this
study, there is no significant difference in PEP rate between
single-stage stone removal with long cannulation time and
without long cannulation time.

Can high-risk patients of PEP in the asymptomatic group
be selected preoperatively? Saito et al. reported that precut
sphincterotomy, biliary balloon sphincter dilation, and trainee
endoscopists were significant risk factors for PEP in 168 pa-
tients with asymptomatic CBD stones (22). We performed the
same analysis in 32 asymptomatic cases, and serum bilirubin
(p = 0.008) and papillary treatment EPBD (p = 0.05) were ex-
tracted in the univariate, but no significant factor was extract-
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ed in the multivariate.
In this study, 14 patients (all symptomatic) had no CBD

stone based on ERCP (passing case). Fortunately, none of
them had PEP, but it was a useless risk. Maruta et al. reported
the efficacy of the endoscopic ultrasound (EUS)-first approach
to avoid unnecessary ERCP (23). We will precede EUS for
asymptomatic or high-risk patients to avoid unnecessary
ERCP.

Many countries (2), (3), (4), including Japan (5), recommend en-
doscopic treatment of CBDS whenever it is detected and even
when it is asymptomatic, but PEP incidence was 9.7%, and its
mortality rate was 0.15% in a recent systematic review (24). The
natural history of asymptomatic CBDS is not well known. A
recent report in 77 asymptomatic CBDS patients using a wait-
and-see approach reported the cumulative incidence of biliary
complications to be 6.1% at 1 year, 11% at 3 years, and 17% at

5 years, with the disappearance of stones observed in 22 pa-
tients (19%) (25). Therefore, in asymptomatic CBDS, a wait-
and-see approach may be an option. At least, explanation of
high risk before treatment, adjustment of drug, and infusion
volume assuming pancreatitis after treatment are necessary.

The limitations of this study include its retrospective de-
sign and the fact that it is a single-center study with a limited
sample size.

In conclusion, we report that longer deep cannulation
time, EPBD, and asymptomatic CBDS are risk factors for
PEP. A wait-and-see approach may be an option for the man-
agement of asymptomatic CBDS. EPBD may be avoided, es-
pecially in case of asymptomatic or if difficult for bile duct
cannulation. Our research is exploratory, so prospective stud-
ies that evaluate the risk–benefit balance of early endoscopic
removal of asymptomatic CBDS are required to validate these

Table 2. Univariate Analyses to Detect Risk Factors for PEP.

Variable With PEP (n = 15) Without PEP (n = 287) p value

Female Sex (%) 7 (46.7) 153 (53.3) 1＊

Age < 55 years (%) 2 (13.3) 34 (11.8) 0.70

Maximum Stone Diameter ≥ 10 mm (%) 2 (13.3) 70 (24.4) 0.53

Number of Stones ≥ 2 (%) 8 (53.3) 142 (49.5) 0.80

Diameter of CBD < 10 mm (%) 13 (86.7) 191 (66.6) 0.16

Serum Bilirubin < 1.5 mg/dL (%) 7 (46.7) 153 (53.3) 1

No Pre-Procedural Diclofenac (%) 13 (86.7) 252 (87.8) 1

Precut Sphincterotomy (%) 0 12 (4.2) 1

Deep Cannulation Time ≥ 10 min (%) 10 (66.7) 105 (36.6) 0.02

Papillary Treatment EPBD (%) 9 (60) 89 (31.0) 0.03

Contrast Injection into Pancreatic Duct (%) 10 (66.7) 157 (54.7) 0.43

Pancreatic Guidewire Cannulation (%) 3 (20) 27 (9.4) 0.18

No Pancreatic Stent Placement (%) 14 (93.3) 270 (97.1) 1

Biliary stenting (%) 5 (33.3) 91 (31.7) 1

Total Procedural Time ≥ 30 min (%) 8 (53.3) 155 (54.0) 1

Complete stone removal in the first session (%) 9 (60) 184 (64.1) 0.79

Asymptomatic CBDS (%) 5 (33.3) 27 (9.4) 0.01

＊Fisher’s exact test
PEP, post-ERCP pancreatitis; OR, odds ratio; CBD, common bile duct; EST, sphincterotomy; EPLBD, endoscopic papillary large balloon dilation; EPBD, endoscopic
papillary balloon dilation

Table 3. Multivariate Analyses to Detect Independent Risk Factors for PEP.

Variable OR (95% CI) p value

Deep Cannulation Time ≥ 10 min 6.67 (1.95–22.8) < 0.001

Papillary Treatment EPBD 5.70 (1.75–18.6) < 0.001

Asymptomatic CBDS 5.49 (1.58–19.1) < 0.001

PEP, post-ERCP pancreatitis; OR, odds ratio; EPBD, endoscopic papillary balloon dilation; CBD, common bile duct
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results.
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