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Abstract. Endoscopic retrograde cholangiopancreatography 
(ERCP) is not always successful when difficult biliary cannu‑
lation occurs. A second ERCP seems to be a worthwhile option 
following initial failure cannulation; however, relevant data 
are limited. Thus, the aim of the present study was to deter‑
mine the outcomes of repeating ERCP in patients in whom 
the first biliary cannulation with or without precut sphincter‑
otomy failed. It retrospectively analyzed 4,136 patients who 
underwent an initial biliary access between June 2016 and 
September 2020. Data from our databases were analyzed. 
Efficacy was based on the cannulation rate of the second 
ERCP and safety was assessed in terms of adverse events. 
Of 94 patients, 56 (59.6%) underwent a second ERCP and the 
success rate in biliary cannulation was 83.9% (47 of 56). The 
median operative time in the second ERCP was shorter than 
that in the initial procedure (47 vs. 65 min, P<0.001). A total of 
5 patients (8.9%) suffered from mild ERCP‑associated compli‑
cations following the second ERCP. Compared with patients 
that did not undergo a second ERCP, patients that underwent a 
second ERCP had a lower 30‑day mortality rate (13.2 vs. 1.8%, 
P=0.038). In addition, by univariate and multivariate analysis, 
it was observed that normal preoperative serum bilirubin 
levels and an interval time of <3 days were correlated with 
the cannulation failure of a second ERCP (OR=9.211, P=0.019, 
OR=6.765, P=0.041, respectively). A second ERCP following 
failure of an initial biliary cannulation appears to be safe and 
effective. For most clinically stable patients with an unsuc‑
cessful initial ERCP, a second ERCP after 2‑4 days may be an 
optimal strategy. Preoperative normal serum bilirubin levels 

may be a risk factor that can be used for predicting cannulation 
failure of a second ERCP procedure.

Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) 
has become the preferred diagnostic and therapeutic option 
for a number of pancreaticobiliary conditions. However, it 
is not always successful even with experienced hands or in 
high‑volume medical centers (1,2). It is known that selective 
biliary cannulation is key to ERCP and the following treatments, 
according to studies, bile duct cannulation fails in patients at a 
rate ranging between 5 and 15% (3,4). In most cases, patients 
with small duodenal papilla, papilla opening sclerosis, papilla 
looseness, peripapillary diverticulum and surgically altered 
anatomy are more likely to undergo unsuccessful biliary 
cannulation (5‑8). Alternative methods, including repeat ERCP, 
percutaneous‑endoscopic or endoscopic ultrasound‑guided 
rendezvous procedures, percutaneous transhepatic biliary 
therapy and surgical intervention, can be chosen to gain biliary 
access following the failure of initial ERCP (9‑14). However, 
these technical alternatives to a second ERCP following the 
initial failure procedure still have several limitations, such as 
their invasiveness and morbidity, and they are not as widely 
available as ERCP (9,10). Furthermore there is no consensus in 
the guidance of handling patients with failed biliary cannula‑
tion at the initial ERCP and the issues of a second ERCP, such 
as the optimal interval time and risk factors for cannulation 
failure, need to be solved. 

Therefore, this retrospective study investigated whether it 
is justifiable to conduct a second ERCP within a short time 
interval following an initial failure caused by a difficult cannu‑
lation. It also aimed to identify risk factors for a second ERCP.

Materials and methods

Data collection. A retrospective study of all patients who 
underwent ERCP between June 2016 and September 2020 in 
the Department of Hepatobiliary Surgery at the First Affiliated 
Hospital of Chongqing Medical University was conducted. 
All patients with native papilla who underwent ERCP for the 
first time with an initial failure of these procedures that was 
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attributed to difficult biliary cannulation were included. The 
exclusion criteria were as follows: Age <18 years, invisible 
major duodenal papilla, selective pancreatic duct cannulation 
and lack of requested data in the database.

Data for each ERCP procedure were retrieved from the 
database system of the First Affiliated Hospital of Chongqing 
Medical University (Chongqing, China). Patients' main details, 
indications for ERCP, technical details of the procedures, final 
diagnoses, procedure‑related complications, perioperative 
biochemical indices and follow‑up data were recorded. All 
patients gave written informed consent before ERCP. The study 
was approved by the ethical review board at the First Affiliated 
Hospital of Chongqing Medical University (no. 2020‑668).

ERCP procedure. An experienced endoscopist and a profes‑
sional nurse (performing >200 ERCPs per year) performed 
all endoscopic procedures with fluoroscopic assistance and 
using a therapeutic duodenoscope (PENTAX ED34‑i10T 4.2; 
Pentax Medical) and endoscopic accessories (Boston Scientific 
and Olympus Corporation). The commonly used advanced 
cannulation techniques included double‑guidewire (DGW) 
technique and needle‑knife sphincterotomy (NKS).

All patients fasted routinely for 8 h before the operation. 
At 30 min before the procedure, patients were consciously 
sedated with intramuscular anisodamine 10 mg, pethidine 
and diazepam (the dose was determined according to the 
condition of patients). Usually, standard biliary cannula‑
tion was performed with the guidewire‑assisted technique. 
A double lumen pull‑type sphincterotome (Olympus 
Corporation) preloaded with a hydrophilic guidewire 
(Hydra Jagwire; Boston Scientific) was used in this tech‑
nique. However, if the guidewire was put into the pancreatic 
duct more than twice, the guidewire had to be kept in the 
pancreatic duct and the DGW technique had to be used. 
If standard biliary cannulation was unsuccessful and 
DGW was not performed or failed, NKS would be used. 
NKS was performed with a needle‑knife sphincterotome 
(Triple‑lumen Microknife XL; Boston Scientific). The 
needle tip was anchored over the incarcerated calculus or 
directly on the summit of the protuberant papilla and then 
a puncture was made in the papilla above the orifice. If 
biliary cannulation could not succeed through this opening, 
a more extended incision was made upward stepwise along 
the axis of the bile duct from the papillary orifice. When 
the opening of the distal bile duct was exposed, it became 
possible to cannulate selectively with a guide wire passed 
through a sphincterotome. In addition, NKS or DGW was 
performed in the second ERCP procedure when standard 
cannulation could not be achieved.

The criteria of conducting second ERCP were as follows: 
i) Patients' clinical condition was stable; ii) patients agreed to 
attempt a second ERCP; iii) The endoscopist in the depart‑
ment recommended a second attempt at biliary cannulation; 
iv) other experts in the department agreed that a successful 
second ERCP might be more beneficial than other options.

Outcomes and definition. The primary outcome measure was 
the efficacy and safety of a second ERCP following initially 
failed. ERCP was deemed successful if biliary access was 
achieved enabling appropriate therapy.

Difficult biliary cannulation was defined by the presence 
of ≥1 of the following: >5 contacts with the papilla whilst 
attempting to cannulate, inability to achieve selective biliary 
cannulation by standard technique within 10 min, >1 unin‑
tended pancreatic duct cannulation or failure of access to the 
major papilla (15,16).

‘Expert endoscopist’ was defined as one having performed 
>1,000 ERCPs during their career and who could perform 
procedures equivalent to Grade 3 of the grading scale for 
the difficulty of ERCP, based on the ERCP core curriculum, 
without assistance (17‑20).

Procedure‑related complications were defined as adverse 
clinical events or unexpected clinical outcomes related to the 
procedure. Specifically, the present study assessed 30‑day 
mortality, post‑ERCP pancreatitis (PEP), bleeding, cholangitis, 
perforation and any unexpected adverse clinical event (21). 
PEP was defined as abdominal pain and an increase of serum 
amylase levels at least three times greater than the normal 
upper limit requiring hospitalization for at least 2 nights (21).

The secondary outcomes were the risk factors for cannula‑
tion failure of the second ERCP.

Statistical analysis. Continuous variables were measured as 
median with range and categorical variables were measured 
as frequencies (percentages). Statistical analyses for 
comparing outcomes of the two groups were performed with 
Mann‑Whitney U test. For categorical data, the Chi‑square 
or the Pearson's corrected Chi‑square test was used where 
appropriate. Unconditional logistic regression analysis was 
performed to identify predictors associated with the second 
ERCP cannulation failure. Differences were considered 
statistically significant with a two‑sided P‑values of <0.05. All 
statistical analyses were performed by using SPSS software 
(v 24.0; IBM Corp.).

Results

General description. A total of 4,136 ERCPs were performed 
during this period. Of these, 579 (15.2%) ERCPs referred to 
difficult cannulation. A total of 94 patients (2.3%) who met 
the study inclusion criteria were identified. The median age 
of the cohort was 68 years (range 18‑92); 57 (60.6%) were 
female. The indications for ERCP included benign stricture 
(32 patients, 34%), malignant stricture (25 patients, 26.6%) 
and choledocholithiasis (37 patients, 39.4%). The baseline 
characteristics of the study cohort are summarized in Table I. 
A second ERCP was performed in 56 patients with persistence 
of the initial clinical indication and stable condition following 
initial failure to gain biliary access. Among the remaining 
38 patients, nine underwent percutaneous transhepatic biliary 
drainage (PTBD), 21 underwent surgery, seven did not undergo 
a second ERCP due to clinical improvement or patient refusal 
and one died due to rapid clinical deterioration and could not 
undergo any treatment (Fig. 1).

Second ERCP outcomes. For the 56 patients in whom a second 
ERCP was attempted, biliary access was achieved in 47 cases, 
equating to a success rate of 83.9%. The nine failed second 
ERCP patients did not undergo a third ERCP. Of these, two 
were discharged with conservative treatment, two refused 
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subsequent therapy and left the hospital and five chose to 
accept surgery. The second ERCP was performed a median 
of 3 days (interquartile range 2‑4.25 days) following the initial 
unsuccessful biliary cannulation. Table II shows that the 

median operative time was significantly shorter (47 vs. 65 min, 
P<0.001) and the number of applications of auxiliary cannula‑
tion techniques was significantly higher (39 vs. 30, P=0.036) in 
the second ERCP compared with the first ERCP. The biochem‑
istry indices of serum amylase and total bilirubin levels 24 h 
following the operation showed no obvious changes. A total 
of 6 of 94 (6.25%) patients succumbed within 30 days of their 
latest ERCP. Table III shows that the 30‑day mortality in the 
patients who did not undergo a second ERCP was significantly 
higher compared with that in the patients who underwent a 
second ERCP. The causes of mortality were not related to 
ERCP; 1 patient underwent a second ERCP and 2 patients 
underwent PTBD, all of them succumbed from underlying 
advanced malignancy. The other 3 patients underwent radical 
surgery and died from surgery‑related complications.

Adverse events. Among the 94 patients in whom initial cannu‑
lation failed, 9 adverse events were recorded (9.6%); 5 occurred 
in patients who underwent a second ERCP. In total, the 
adverse events were not severe. After the first ERCP, 5 patients 
experienced mild PEP, 1 patient suffered duodenal perfora‑
tion, 2 patients experienced mild cholangitis and 1 patient 
suffered delayed bleeding. After the second ERCP, 3 patients 
suffered moderate PEP and 2 patients experienced mild chol‑
angitis. The duodenal perforation was repaired through the 
endoscopic channel. All cases of PEP and cholangitis were 

Table I. Demographic and baseline characteristics of patients and procedures with initial biliary cannulation failed.

Initial failed biliary cannulation patients n=94

Median age, years (range) 68.0 (18.0‑92.0)
Sex female, n 57 (60.6%)
Indications, n 
  Benign stricture 32 (34%)
  Malignant stricture 25 (26.6%)
  Choledocholithiasis 37 (39.4%)
Initial median operative time, minutes (range) 60.5 (25‑141)
Median hospital stay, days (range) 14 (1‑41)
Total bilirubin before first ERCP, median (range) (µmol/l) 37.7 (6.9‑562.9)
Days between ERCP, median (range) 3 (1‑9)
Adverse events after first ERCP, n 9 (9.6%)
  Perforation 1 (1.1%)
  Pancreatitis 5 (5.3%)
  Cholangitis 2 (2.1%)
  Hemorrhage 1 (1.1%)
30‑day mortality, n 6 (6.25%)
Second ERCP, n 56 (59.6%)
Second cannulation success, n (%) 47/56 (83.9%)
Adverse events after second ERCP, n 5/56 (8.9%)
  Perforation 0
  Pancreatitis 3/56 (5.3%)
  Cholangitis 2/56 (3.6%)
  Hemorrhage 0

ERCP, endoscopic retrograde cholangiopancreatography.

Figure 1. The flow chart of management of patients in study cohort. PTBD, 
percutaneous transhepatic biliary drainage; ERCP, endoscopic retrograde 
cholangiopancreatography.
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treated conservatively and the patients recovered within a few 
days. There was no significant difference in adverse events 
following two ERCPs (4 vs. 3, P=1.000). There were also no 
adverse events between the second ERCP group and the no 
repeat ERCP group (Table III).

Risk factors for cannulation in the second ERCP failure. 
Table IV shows the results of univariate analysis for factors 
predicting cannulation failure in the second ERCP. Accordingly, 
the days between the two ERCP procedures (Fig. 2) and normal 
serum bilirubin levels (Fig. 3) were identified as significant 
factors for predicting cannulation failure in a second ERCP 
(3 days vs. 2 days, P=0.019, 16 vs. 7, P=0.038, respectively). 
Table V outlines the multivariate analysis results of the poten‑
tial factors predicting cannulation failure of a second ERCP. 
Preoperative normal serum bilirubin levels (OR=9.211, P=0.019) 
and an interval between the two ERCP procedures of <3 days 
(OR=6.765, P=0.041) were identified as significant predictive 
factors for cannulation failure of a second ERCP.

Discussion

ERCP is now the primary minimally invasive approach for 
the diagnosis and treatment of a number of pancreaticobiliary 

diseases. Although studies have reported that the cannula‑
tion success rate has increased to 85 to 99% in experienced 
endoscopists with needle‑knife assistance (22‑24), the topic of 
selecting an optimal alternative among the multiple techniques 
that can be used subsequently following initial ERCP failure 
remains attractive. Previous studies have shown that a second 
ERCP within a few days is an efficient and safe treatment 
for clinically stable patients, with a success rate of 68‑79% 
(9,10,25‑30). In the present study, the results showed that the 
overall success rate was 82.1% (47/56), which supports the 
feasibility of a second ERCP.

Repeated attempts often result in papilla edema and hyper‑
emia, which makes the biliary cannulation more difficult. 
However, papilla edema can pathologically be alleviated over 
time and performing a second ERCP a few days following the 
initial failure may be an appropriate strategy to increase the 
success rate. A consensus has not yet been reached regarding 
the optimal interval time. Several studies have suggested that 
the interval time from the initial failed ERCP to the second 
one should be within the first 24‑72 h (16,29‑34), while other 
studies suggested a delayed time of 4‑7 days (9,10,25,27). Only 
one study revealed that the 4‑day interval time was the only 
significant factor associated with failure in a second ERCP (9). 
In the present study, the median interval time between the 

Table II. Characteristics of patients underwent a successful second ERCP.

Characteristics First ERCP Second ERCP P‑value

Median operative time, minutes (range)  65 (31‑120) 47 (26‑127) <0.001a

Adverse events, n 4 (8.5%) 3 (6.4%) >0.999
Serum amylase 24 h after operation, median (range) (U/l) 65 (30‑1265) 86 (30‑1135) 0.482
Total bilirubin 24 h after operation, median (range) (µmol/l) 30.8 (5.5‑559.9) 29.8 (9‑645.9) 0.623
Cannulation techniques, n 30 (63.8%) 39 (74.5%) 0.036a

  NKS 16 21 
  DGT 14 18 

aP<0.05. ERCP, endoscopic retrograde cholangiopancreatography; DGT, double‑guidewire technique; NKS, Needle‑knife sphincterotomy.

Table III. Results of comparison between the two groups with or without second ERCP.

Variables No repeat ERCP group (n=38) Second ERCP group (n=56) P‑value

Median age, years (range) 68.5 (41‑92) 67 (18‑89) 0.755
Sex (female), n 24 (63.2%) 33 (58.9%) 0.680
Hospital stay, median days (range) 13 (1‑41) 15 (5‑38) 0.227
First operation time, minutes 58.5 (25‑140) 64.5 (31‑120) 0.280
Cannulation technique on the first ERCP 20 (52.6%) 35 (62.5%) 0.341
  NKS 12 19 
  DGT 8 16 
Adverse events after the first ERCP, n 5 (13.2%) 4 (7.1%) 0.538
30‑day mortality, any causes, n 5 (13.2%) 1 (1.8%) 0.038a

30‑day mortality related to the ERCP, n 0 0 ‑

aP<0.05. ERCP, endoscopic retrograde cholangiopancreatography; DGT, double‑guidewire technique; NKS, Needle‑knife sphincterotomy.
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two ERCP procedure was 3 days and there was a statisti‑
cally significant difference in the interval time between the 

successful and failed groups (3 days vs. 2 days, P=0.019). It 
was found by multivariate analysis that an interval time less 
than 3 days was closely associated to the second ERCP failure. 
According to previous studies, the papilla edema caused by 
initial cannulation attempts and cautery always resolves in 
3‑5 days and the papilla can be detected with a clear appear‑
ance following this period (10,26). However, in the practical 
work, it was observed that the mild edematous papilla at the 
first 1~2 days was clear enough for cannulation. Moreover, with 

Table IV. Results of univariate analysis for factors predicting cannulation failure in the second ERCP.

Factors Success (n=47) Failure (n=9) P‑value

Median age, years (range) 68 (18‑89) 66 (23‑80) 0.746
Gender (female), n 28 (59.6%) 5 (55.6%) >0.999
Normal serum bilirubin, n 16 (34%) 7 (77.8%) 0.038a

Indications, malignant, n 22 (46.8%) 3 (33.3%) 0.705
Complications after second ERCP, n 4 (8.5%) 1 (11.1%) >0.999
NKS on the second ERCP, n 15 (31.9%) 6 (66.7%) 0.143
Days between ERCP, median (range) 3 (1‑9) 2 (1‑5) 0.019a

aP<0.05. ERCP, endoscopic retrograde cholangiopancreatography; NKS, Needle‑knife sphincterotomy.

Figure 2. The interval time in the success and failure group. There was a 
significantly statistical difference in the interval time between the succussful 
and failed second ERCP group (3 days vs. 2 days, P=0.019). n (succuss 
group)=47, n (failure group)=9. The result was present as median and 
analyzed by Mann‑Whitney U test. *P<0.05. ERCP, endoscopic retrograde 
cholangiopancreatography.

Figure 3. The number of cases with normal or elevated serum bilirubin in 
the success and failure group. There was a significantly statistical difference 
in normal serum bilirubin between the succussful and failed second ERCP 
group (16 vs. 7, P=0.038). The result was present as frequency and analyzed 
by the Pearson's corrected Chi‑square test. *P<0.05. ERCP endoscopic retro‑
grade cholangiopancreatography.

Table V. Results of multivariate analysis for factors predicting cannulation failure in the second ERCP (unconditional logistic 
regression).

Factors Odds ratio 95% CI P‑value

Normal serum bilirubin 9.211 1.446‑58.658 0.019a

Indications, malignant 2.765 0.485‑15.768 0.225
NKS on the second ERCP 2.698 0.414‑17.579 0.299
Interval between two ERCP <3 days 6.765 1.086‑42.151 0.041a

aP<0.05. ERCP, endoscopic retrograde cholangiopancreatography; NKS, Needle‑knife sphincterotomy.
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the improvement of perioperative management, patients can 
recover quickly from the initial procedure. Thus, there is no 
need to spend more than 4 days waiting for the improvement 
of hyperemia and edema, because there is evidence showing 
that the incidence of adverse events might increase. Since an 
interval time <1 day is the highest risk factor reported by most 
previous studies (10,26,32,33), the present study suggested that 
a 2‑4 day interval time might be suitable for most patients with 
stable clinical conditions.

Currently, a number of advanced cannulation techniques 
have been applied that can help to significantly increase the 
cannulation success rate. Most previous studies reported the data 
of patients who underwent a second ERCP following the initial 
failure following precut sphincterotomy (9,10,25‑27,31,33,34). 
However, both patients with or without initial precut were 
included in the present study. One reason for this was that 
some studies have reported that in experienced hands, the early 
implementation of precut and persistent cannulation attempts 
have similar overall cannulation rates and the need for precut 
sphincterotomy decreased (4,33,34). On the other hand, to 
preserve the function of the sphincter of Oddi and reduce 
the incidence of complications where possible, we did not 
routinely use the precut technique. The results in the present 
study also showed that the initial needle‑knife sphincterotomy 
was not a risk factor for a second failure cannulation. It was 
observed that compared with the first ERCP, the frequencies 
of advanced cannulation techniques were increased (30 vs. 39, 
P=0.036) and the operative time was decreased (65 min vs. 
47 min, P<0.001) for the second ERCP. These results might 
indicate that it was more conducive to apply the advanced 
techniques which would make the procedure easier, than the 
initial ERCP.

It is known that difficult biliary cannulation can increase 
the risk of post‑ERCP adverse events, such as PEP, cholangitis, 
bleeding and perforation and contribute to a negative impact 
on a variety of clinical outcomes (35,36). In the present study, 
severe ERCP‑related complications or other adverse events in 
relation to the operation delay were not observed. In addition, 
following the second ERCP, there was no significant differ‑
ence in the incidence of adverse events compared to the initial 
procedure. The second ERCP did not increase the additional 
risk of adverse events, which was consistent with previous 
studies (10,25‑29). Therefore, it is a safe option of performing 
a second ERCP following the initial ERCP failed.

When the 30‑day mortality of the included patients 
was followed up, it was observed that the mortality within 
30 days was higher in the group without a second ERCP than 
in the group with a second ERCP. Meanwhile, for all the 
6 patients who succumbed, their indication for ERCP was 
malignant stricture. The causes of death were not associated 
with ERCP. To the authors' knowledge, most patients with 
malignant stricture had to receive palliative biliary drainage 
when they missed the opportunity for radical surgery. These 
patients often died from diseases progression. In addition, 
the possible complications associated with radical surgery 
could also increase mortality. These results were similar 
to some other studies (10,28,37). The results of the present 
study meant that successful biliary access might be a good 
prognostic factor for malignant patients within a certain 
period of time.

At present, our knowledge about failure in a second 
ERCP is limited. The likelihood of successful cannulation 
is influenced by operator factors (experience) and patient 
factors (anatomy), which is stated in the ESGE guidelines 
for papillary cannulation (15). In the present retrospec‑
tive study, all of the ERCP procedures were performed 
by one experienced endoscopist, which may limit possible 
confounding factors resulting from the varying skill of the 
operators. However, patient factors, including abnormal 
duodenal papilla, twisting or stenosis of the distal bile 
duct, fast bowel motility, intradivertiucular or peridiver‑
ticular papilla and surgically altered anatomy, usually 
directly increase the operating difficulty, which may result 
in a decreased success rate (5‑7,18,38). The present study 
found that preoperative normal serum bilirubin level was 
a risk factor that correlated with failure in a second ERCP 
(OR=6.702, P=0.034) by multivariate analysis. Normal 
preoperative serum bilirubin levels always indicate the 
presence of a small common bile duct diameter or sphincter 
of Oddi dysfunction, which could contribute to difficult 
cannulation (15,21,39‑42). Meanwhile, for the patients with 
asymptomatic common bile duct stones, their bilirubin 
levels are always normal (43,44). Generally, a smaller papil‑
lary orifice is associated with difficult cannulation (45). 
Compared to symptomatic common bile duct stones, 
the papillary orifice might be smaller in asymptomatic 
common bile duct stones because of low bile duct pressure 
secondary to the absence of cholestasis (44). Although 
previous studies and the ESGE guidelines for ERCP‑related 
adverse events have stated that normal serum bilirubin is an 
independent risk factor for PEP (35,39,46), to the best of the 
authors' knowledge, the relationship between normal serum 
bilirubin and unsuccessful outcomes in second ERCP has 
not been well reported. Based on the results of the present 
study, it is suggested that endoscopists should give careful 
consideration to select patients with normal serum bilirubin 
levels when performing a second ERCP.

As this was a retrospective nonrandomized study, it has 
limitations such as selection bias, a single center, incomplete 
data and an insufficient number of patients. Perhaps the one 
endoscopist in our center was highly experienced, so the 
overall number of initial failure patients was not large enough 
and it was also difficult to conduct a prospective random‑
ized study. Other confounding factors, such as the sizes and 
morphologies of the papilla and the duodenum diverticulum, 
were not included due to incomplete data. In spite of these 
limitations the present study summarized the available data 
from our database and these results are meaningful for clinical 
practice to some extent.

In conclusion, a second ERCP following failure of an initial 
biliary cannulation appeared to be safe and effective. For most 
clinically stable patients with an unsuccessful initial ERCP, 
a second ERCP after 2‑4 days may be an optimal strategy. 
Preoperative normal serum bilirubin levels may be a risk 
factor that can be used for predicting cannulation failure of a 
second ERCP procedure.
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