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Abstract

Background: Efficacy of a physician-controlled wire-guided cannu-
lation of the bile duct has been reported. This study aimed to evaluate 
a novel sphincterotome with a short tip and a short wire, which can be 
bowed compactly compared to conventional sphincterotomes.

Methods: This was a single-arm, single-center, prospective study. We 
enrolled patients with choledocholithiasis and/or obstructive jaun-
dice and/or cholangitis for whom endoscopic sphincterotomy was 
planned. The main outcome measurement was the proportion of suc-
cessful selective bile duct cannulation by physician-controlled wire-
guided cannulation within 10 min.

Results: The study cohort consisted of 40 patients. The proportion of 
successful selective bile duct cannulation within 10 min was 72.5% 
(n = 29). The proportion of post-endoscopic retrograde cholangiopan-
creatography pancreatitis was 2.5% (mild, n = 1) and the proportion 
of hemorrhage was 2.5% (moderate, n = 1).

Conclusions: Although physician-controlled wire-guided cannula-
tion using a novel sphincterotome with a short tip and a short wire 
was not superior to wire-guided cannulation using conventional 
sphincterotomes reported in a previous study, it remains a safe and 
efficacious alternative in terms of successful biliary cannulation.

Keywords: Endoscopic retrograde cholangiopancreatography; Novel 
sphincterotome; Physician-controlled wire-guided cannulation; Se-
lective bile duct cannulation

Introduction

Selective bile duct cannulation (SBDC) is an essential tech-

nique for endoscopic retrograde cholangiopancreatography 
(ERCP)-related procedures. The injection method using a 
conventional ERCP catheter loaded with contrast medium has 
been the standard method for SBDC for a long time. Recently, 
the usefulness of the wire-guided cannulation (WGC) tech-
nique has been reported [1-3].

Several randomized, controlled trials (RCT) have shown 
that WGC facilitated selective bile duct cannulation and de-
creased the incidence of post-ERCP pancreatitis (PEP) [1, 2]. 
The recent Japanese RCT showed that WGC led to significant-
ly shorter SBDC and fluoroscopic time during the procedure, 
although WGC did not improve the proportion of successful 
SBDC and did not reduce the occurrence of PEP [3]. The re-
cent RCT demonstrated that physician-controlled wire-guided 
cannulation (PCWGC) was associated with a lower incidence 
of endoscopic complications, such as PEP, than assistant-con-
trolled wire-guided cannulation [4]. Hence, PCWGC should be 
considered the first-line method for managing bile duct cannu-
lation. Especially in patients for whom endoscopic sphincter-
otomy (EST) is planned, the WGC technique with a sphincter-
otome is efficient because it leads to quick guidewire insertion 
and EST, and because the sphincterotome bow is available to 
obtain the correct axis for bile duct cannulation.

Recently, a novel sphincterotome with a short tip and a 
short wire, called the CleverCut3V Short Bend Tip, was in-
troduced to easily perform PCWGC. The CleverCut3V Short 
Bend Tip, the tip of which can be bowed compactly compared 
with conventional sphincterotomes, has been designed to pro-
vide a closer approach to the papilla and allow for cannulation 
while in a suboptimal scope position.

The present study aimed to evaluate the efficacy and safe-
ty of PCWGC with this novel sphincterotome in patients for 
whom EST is planned.

Materials and Methods

Study design

This was a single-arm, single-center, prospective study regis-
tered as an interventional study with the University hospital 
Medical Information Network (UMIN) (registration number: 
UMIN 000024153). Patients were recruited from October 
2016 to April 2017. The study protocol was reviewed and ap-
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proved by the Kyoto Second Red Cross Hospital Institutional 
Review Boards and conformed to the tenets of the Declaration 
of Helsinki. All participants gave written informed consent.

Patients

Inclusion criteria for selecting patients were as follows: 1) pa-
tients aged 20 years or older, 2) patients with choledocholithi-
asis and/or obstructive jaundice and/or cholangitis, 3) patients 
in whom ERCP and EST were planned, and 4) patients who 
had native papilla. Obstructive jaundice was defined as either 
a total bilirubin level ≥ 2.0 mg/dL or high levels of enzymes 
of the hepatobiliary system (alkaline phosphatase (ALP), 
γ-glutamyltransferase (γ-GT), aspartate aminotransferase 
(AST), and alanine aminotransferase (ALT) levels > 1.5 times 
the upper limit of normal value) observed with a blood test 
and obstruction to bile flow by the stones or tumors diagnosed 
by an imaging study. Cholangitis was defined as either fever 
(> 38 °C) or inflammation (white blood cell count > 10,000/
µL or C-reactive protein level ≥ 1 mg/dL) with either a total 
bilirubin level ≥ 2.0 mg/dL or elevated hepatobiliary enzyme 
levels (ALP, γ-GT, AST, and ALT > 1.5 times the upper limit 
of normal value). A papilla was considered native if EST or 
endoscopic papillary dilation and/or stent placement was not 
previously performed.

Patients were excluded from this study if they met any of 
the following criteria: 1) patients who had an ampullary tumor, 
2) patients who had tumor invasion in the papilla, 3) patients 
with surgically altered gastrointestinal or pancreatobiliary 
anatomy, 4) patients with a value > 3 in performance status, 
according to the scale of the Eastern Cooperative Oncology 
Group [5], 5) patients with severe systematic disease graded 

as higher than American Society of Anesthesiologists physical 
status III, 6) dialyzed patients, and 7) patients judged to have < 
3 months of life expectancy.

Study protocol

ERCP was performed using a 15-degree backward oblique 
angle duodenoscope (BOAD) with an elevator function (JF-
260V; Olympus Medical Systems Corp., Tokyo, Japan). A 
CleverCut3V Short Bend Tip (KD-VC412Q-0215, Olympus 
Medical Systems Corp., Tokyo, Japan) with a tip length of 2 
mm and a cutting wire length of 15 mm was used as a sphinc-
terotome (Fig. 1). A 0.025-inch guidewire with a straight tip or 
an angled tip (VisiGlide2, Olympus Medical Systems Corp., 
Tokyo, Japan) was used as a guidewire.

All operators were endoscopists with ERCP experience of 
200 procedures or more and with ≥ 6 years of experience.

Bile duct cannulation protocol

All procedures were performed with the patients placed in the 
prone position and under procedural sedation with midazolam 
and pethidine. Additionally, propofol was administered to pa-
tients who showed a poor response to sedation. After viewing 
the papilla, bile duct cannulation was initiated using a sphinc-
terotome preloaded with a guidewire in all patients. A guide-
wire was controlled by an operator, and the use of a contrast 
medium was not allowed until the sphincterotome was inserted 
into the bile duct. The guidewire was gently advanced under 
fluoroscopic guidance. When the guidewire could not be in-
serted into the bile duct, it was retracted and another attempt 
was made. When the guidewire was advanced to the bile duct, 
the tip of the sphincterotome was inserted into the bile duct and 
SBDC was successfully confirmed after injecting a contrast 
medium. If SBDC was not achieved within 10 min, the method 
was changed, such as an injection method using a conventional 
ERCP catheter or a sphincterotome, or followed the pancreatic 
guidewire placement method or pre-cut technique.

In all patients, a blood test was performed 2 h after the 
procedure and the next morning of the procedure, in order to 
evaluate the potential complications of the procedure.

Outcome measurements

The primary endpoint was the proportion of SBDC success by 
PCWGC within 10 min. Cannulation time was measured from 
the time of advancement of the sphincterotome from the endo-
scope channel placed in front of the papilla to the time of the 
confirmation of SBDC success by a contrast medium injection. 
The secondary endpoints were as follows: 1) SBDC time, 2) 
proportion of final successful SBDC, 3) final SBDC technique, 
4) complications, and 5) comparison between the SBDC with 
PCWGC success group and the SBDC with PCWGC failed 
group. The diagnostic criteria for post-ERCP pancreatitis 
(PEP) were continuous abdominal pain that lasted for > 24 h 

Figure 1. (a) CleverCut3V Short Bend Tip with a tip length of 2 mm and 
a cutting wire length of 15 mm. (b) The tip can be bowed compactly.
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after the procedure and hyperamylasemia 3 times greater than 
the upper limit of normal. Severity was judged in accordance 
with Cotton’s criteria [6].

The analyzed population excluded patients in whom the 
papilla could not be reached.

Sample size

The previous Japanese RCT showed that the proportion of 
successful SBDC within 10 min was 71.3% by the injection 
method with an ERCP catheter, 73.5% by the WGC technique 
with an ERCP catheter, 68% by the injection method with a 
sphincterotome, and 69.1% by the WGC technique with a 
sphincterotome [3]. Hence, the threshold proportion of suc-
cessful SBDC within 10 min was set at 60% and the expected 
proportion at 80%. Using Simon’s optimal two-stage design, 
we estimated that 13 patients were to be assessed first, and if 
more than eight patients were successful, then 22 additional 
patients were to be added to establish a significance level of 
5% and statistical power of 80%. We assumed that about 10% 
of enrolled patients would drop out of this study; the target 
number of enrolled patients was therefore set at 40.

Statistical analysis

We used Fisher’s exact tests to compare the proportions of 
categorical variables (such as sex) between the groups. The 
threshold for significance was P < 0.05. All statistical analyses 
were performed using SPSS version 22 (IBM Corp., Armonk, 
NY).

Results

Thirteen patients were initially enrolled, of which SBDC was 
successful in 11, within 10 min. Thereafter, we enrolled 27 
more patients to obtain a cohort of 40 patients. No patients 
dropped out of this study.

Patients

Patients’ characteristics are presented in Table 1. The analyzed 
population consisted of 20 men with a mean age of 72.2 years 
(range, 42 - 93 years). The reasons for ERCP were choledo-
cholithiasis (n = 29), malignant biliary stricture (n = 10), and 

benign biliary stricture (n = 1).

SBDC outcomes

The proportion of SBDC success within 10 min by PCWGC 
with a CleverCut3V Short Bend Tip was 72.5% (n = 29) (Table 
2). The median time for SBDC was 240 s (Table 2). SBDC was 
successful in 97.5% (n = 39) of patients. The final SBDC tech-
niques used in 10 patients in whom SBDC success required > 
10 min were contrast injection with an ERCP catheter (n = 5), 
contrast injection with a CleverCut3V Short Bend Tip (n = 1), 
pancreatic guidewire placement (n = 1), and precutting (n = 
3) (Fig. 2). The following complications were observed in the 
analyzed population: mild PEP in 2.5% (n = 1) and moderate 
hemorrhage in 2.5% (n = 1) (Table 2).

Factors affecting SBDC failure by PCWGC with a Clever-
Cut3V Short Bend Tip

To investigate factors affecting SBDC failure by PCWGC 
with a CleverCut3V Short Bend Tip, we compared the SBDC 
with PCWGC success group to the SBDC with PCWGC failed 
group. The definition of a large oral protrusion was as follows: 
an oral protrusion with three or more folds, or a marked swell-
ing oral protrusion (hooknose shape), which had an indistinct 
border between the papilla and the oral protrusion (Fig. 3) [7]. 
As shown in Table 3, patients who had a papilla with a large 
oral protrusion were significantly greater in the failed group 
than in the success group (odds ratio, 16.000; 95% confidence 
interval, 1.537 - 166.533; P = 0.015).

Discussion

This study investigated the proportion of SBDC success within 
10 min by PCWGC with a CleverCut3V Short Bend Tip in 

Table 1.  Patients’ Clinical Characteristics

Median age (SD), years 72.2 (11.4)
Sex (male), n (%) 20 (50.0)
Reasons for ERCP, n Choledocholithiasis, 29

Malignant biliary stricture, 10 (pancreatic cancer, 5; bile duct cancer, 2; gallbladder cancer, 2; metastatic lymph nodes, 1)
Benign biliary stricture, 1

SD: standard deviation.

Table 2.  SBDC Success Within 10 min, SBDC Time, and Com-
plications

SBDC success within 10 min, n (%) 29 (72.5)
Median SBDC time, s (IQR) 240 (92 - 925)
Complications, n (%) Pancreatitis mild, 1 (2.5)

Hemorrhage moderate, 1 (2.5)

SBDC: selective bile duct cannulation; IQR: interquartile range.
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patients for whom EST was planned. The CleverCut3V Short 
Bend Tip has been designed to provide a closer approach to the 
papilla and allow for cannulation while in a sub-optimal scope 
position, and it has a tip length of 2 mm and a cutting wire 
length of 15 mm. We found that the proportion of SBDC suc-
cess within 10 min was similar to that reported in a previous 
RCT [3]. There were no severe complications.

Previous studies have reported that the proportion of 
SBDC success within 10 min by WGC with a sphincterotome 
was 69.1-77.9% [3, 8]. The proportion of SBDC success with-
in 10 min of our study was not superior to that of the previous 
studies. Although the tip of the CleverCut3V Short Bend Tip 
can be bowed compactly, compared with conventional sphinc-

terotomes, this advantage did not bring about an improvement 
in the proportion of SBDC success. This was an unexpected 
result but may be plausible because the previous RCT reported 
that bile duct cannulation was favorable without bowing the 
papillotome tip in using a 15-degree BOAD, whereas adjust-
ing the angle by bowing the papillotome tip improved the pro-
portion of SBDC success when using a 5-degree BOAD [9]. 
Further investigation in patients for whom a 5-degree BOAD 
is used is needed.

According to previous studies, the reasons for SBDC dif-
ficulty were reported to be a juxtapapillary diverticulum [10], 
a malignant biliary stricture due to pancreatic cancer [11], and 
a papilla with a large oral protrusion [12]. In this study, pa-

Table 3.  Factors Affecting SBDC Failure by PCWGC With a CleverCut3V Short Bend Tip

SBDC success with 
PCWGC (n = 29)

SBDC failure with 
PCWGC (n = 11)

Odds 
ratio 95% CI Two-tailed 

P value
Malignant biliary stricture due to pancreatic cancer, n 2 3 5.063 0.716 - 35.776 0.117*
Juxtapapillary diverticulum, n 11 5 1.364 0.335 - 5.552 0.728*
Large oral protrusion, n 1 4 16.000 1.537 - 166.533 0.015*

SBDC: selective bile duct cannulation; PCWGC: physician-controlled wire-guided cannulation; CI: confidence interval. *Fisher’s exact test.

Figure 2. The proportion of final SBDC success was 97.5% (n = 39). The final SBDC techniques used in 10 patients with failed 
PCWGC were contrast injection method (n = 6), PGP (n = 1), and precutting (n = 3).

Figure 3. (a) An oral protrusion with three or more folds. (b) A marked swelling oral protrusion (hooknose shape).
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tients who had a papilla with a large oral protrusion were sig-
nificantly greater in the failed group than in the success group, 
demonstrating that PCWGC was not effective in patients who 
had a papilla with a large oral protrusion. In these patients, 
guidewire tips may have been stuck in epithelial folds or flex-
ion of intra-duodenal biliary segments [13], and aligning the 
axis of the cannula with the axis of the lower bile duct as-
sisted by contrast injection or straightening the narrow distal 
segment by the pancreatic guidewire placement method may 
be useful.

The limited sample size without a control group and per-
formance of the study in a single center are limitations of this 
study.

In conclusion, PCWGC with the CleverCut3V Short Bend 
Tip was not superior to the contrast injection method and WGC 
reported in a previous RCT in terms of successful biliary can-
nulation, but it is a safe and efficacious alternative.
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