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Abstract:
Objective We investigated the results of biliary cannulation using a short-type single-balloon enteroscope in

patients with a native papilla who had previously undergone Roux-en-Y gastrectomy and analyzed the factors

associated with successful cannulation.

Methods The study subjects consisted of patients with a native papilla who had previously undergone

Roux-en-Y gastrectomy and endoscopic retrograde cholangiopancreatography using a short-type single-

balloon enteroscope at our institution between September 2011 and July 2019. We carried out a retrospective

investigation of the outcomes, including assessing the success rate of biliary cannulation, and analyzed the

factors associated with successful cannulation.

Results In total, 78 patients underwent biliary cannulation of a native papilla. The success rate of biliary

cannulation was 80.8% (88.5% when including success on repeated attempts). The success rate of the stan-

dard cannulation technique was 60.3%, with the use of advanced cannulation techniques to secure the pancre-

atic duct providing the same additional effect as a normal anatomy. Adverse events occurred in 9.0% of

cases. A multivariate analysis of the Roux-en-Y gastrectomy patients found that cannulation was more likely

to be successful in patients in whom the scope could be placed in the retroflex position (odds ratio: 7.88,

95% confidence interval: 2.19-37.77, p<0.001).

Conclusion Selective biliary cannulation using a short-type single-balloon enteroscope in patients with a

native papilla who had undergone Roux-en-Y gastrectomy was effective and safe. The retroflex position pro-

vided a good papilla field of view and improved the success rate of biliary cannulation.
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Introduction

Endoscopic retrograde cholangiopancreatography (ERCP)

is an essential technique that is central to the diagnosis and

treatment of biliopancreatic disease. Selective biliary cannu-

lation is a vital procedural step for completing the intended

procedure. At present, the biliary cannulation success rate in

patients with a normal anatomy is very high, at 84-

98.9% (1-4), and various modifications are employed to fur-

ther improve the cannulation success rate (2, 5-9).

ERCP in patients with surgically altered gastrointestinal

anatomy is considered to be more difficult than procedures

using a duodenoscope in patients with a normal anatomy,

and the treatment success rate has been unsatisfactory. Since

the advent of double-balloon enteroscopes (DBEs) devel-
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Figure　1.　Short-type single-balloon endoscope (short SBE) 
(SIF-H290S). 

oped specifically for the diagnosis and treatment of small in-

testinal conditions in 2001 (10), studies have reported the

utility of DBE-assisted ERCP using balloon endo-

scopy (11-14). Single-balloon enteroscope (SBE)-assisted

ERCP has also been reported to be helpful (15-17), and the

further development of short SBEs with a 152-cm working

length and a 3.2-mm working channel has increased the

range of devices that can be used during ERCP procedures,

with such devices also being reported to be useful (18-24).

However, selective biliary cannulation through the papilla

is more difficult in patients with a surgically altered gastro-

intestinal anatomy than in those with a normal anatomy, as

the appearance of the papilla is inverted, the position is fre-

quently tangential, and a forward-viewing endoscope with-

out an elevator is required. Recent studies have addressed

the issue of improving the success rate of selective biliary

cannulation in patients with surgically altered gastrointesti-

nal anatomy (25-27), but many concerns still need to be ad-

dressed. No study has investigated the factors associated

with successful cannulation in patients with a native papilla.

Roux-en-Y gastrectomy represents a particularly challeng-

ing form of reconstruction because of the difficulty of scope

insertion, the difficulty of biliary cannulation, and issues

with subsequent treatment procedures. We therefore con-

ducted a retrospective study of the outcomes, including the

biliary cannulation success rate using a short SBE, in pa-

tients with a native papilla who had undergone Roux-en-Y

gastrectomy at our institution and analyzed the factors asso-

ciated with successful cannulation.

Materials and Methods

Ethical considerations

This was a retrospective, single-center study that was ap-

proved by the Institutional Review Board of Saitama Medi-

cal University International Medical Center (18-278). All pa-

tients provided their written informed consent before under-

going the procedure.

Patients

The study subjects consisted of patients with a native pa-

pilla who had undergone Roux-en-Y gastrectomy followed

by an ERCP-related procedure using a short SBE at our in-

stitution between September 2011 and July 2019.

Procedure using a short SBE

All of the procedures in this study were performed using

a short SBE. Endoscopic and fluoroscopic videos were re-

corded whenever possible. Two types of scopes were used

[SIF-Y0004 (prototype) and SIF-H290S; Olympus Medical

Systems, Tokyo, Japan], both of which had a 152-cm work-

ing length and a 3.2-mm working channel. Since March

2016, we have been using the SIF-H290S, which offers pas-

sive bending and high force transmission, at our hospital

(Fig. 1). All ERCP procedures were conducted under CO2

insufflation with the scope fitted with a distal attachment

cap (D-201-10704; Olympus Medical Systems). The patients

were basically placed in the prone position, and in cases of

difficult insertion, their position was modified or abdominal

pressure was applied.

After reaching the target site, we first determined whether

or not the scope could be placed in the retroflex position, as

that greatly improves the field of view, favoring biliary can-

nulation (25). Fig. 2 shows the strategy for biliary cannula-

tion used in our cohort of patients with a surgically altered

gastrointestinal anatomy. As the “standard cannulation tech-

nique,” a standard ERCP cannula (ERCP catheter; MTW

Endoskopie, Wesel, Germany) capable of simultaneous con-

trast and guidewire insertion was used to perform the so-

called wire-loaded cannulation, and then deep cannulation

was attempted by advancing the guidewire while injecting

contrast into the bile duct to confirm its direction. If selec-

tive biliary cannulation was difficult to achieve using this

“standard cannulation technique,” methods using the pancre-

atic duct (PD) were employed, such as the double-guidewire

technique (5), PD stent-assisted cannulation (9, 27), and the

double-lumen cannula method (8, 26). An “advanced cannu-

lation technique” incorporating precutting was also used to

achieve selective biliary cannulation. If these methods were

still unsuccessful, depending on the patient’s general condi-

tion and the procedure to be performed, ERCP was reat-

tempted the next day. In cases of failure to achieve biliary

cannulation, the rendezvous technique or direct drainage us-

ing an alternative method, such as percutaneous transhepatic

biliary drainage (PTBD) or endoscopic ultrasound-guided

biliary drainage (EUS-BD), was performed. Depending on

the patient’s condition, in some cases, especially those with

a poor general condition, a policy of watchful waiting was

adopted.

Definitions and outcome measurement

The success rate of biliary cannulation was defined as the

rate of successful deep biliary cannulation with obtainment

of a cholangiogram. The procedural success rate was defined
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Figure　2.　Biliary cannulation strategy in patients with Roux-en-Y gastrectomy. PTBD: percutane-
ous transhepatic biliary drainage, EUS-BD: EUS-guided biliary drainage

Figure　3.　Retroflex position. (a) Retroflex position (-). (b) Retroflex position (+). 

as the rate of successful completion from scope insertion to

the intended treatment (e.g., stone extraction, stent place-

ment). If we placed a plastic stent before completion of

stone extraction, we defined it as procedural success because

we were able to control the cholangitis using a plastic stent.

The time to successful biliary cannulation was defined as

the duration from the start of cannulation to successful deep

biliary cannulation. The total procedural time was defined as

the duration from scope insertion to removal. Adverse events

were assessed using the American Society for Gastrointesti-

nal Endoscopy severity grading system (28).

To assess the factors associated with successful biliary

cannulation, we evaluated the success rate of biliary cannu-

lation of all cases as a function of all of the following items,

and how each parameter affected the cannulation success

was analyzed: age (<75 or �75 years old), cholangitis, ma-

lignant biliary obstruction, presence of diverticulum, other

abdominal surgeries, use of a passive bending scope, and

whether the scope could be placed in the retroflex position.

To investigate the feasibility of the retroflex position, we re-

viewed the fluoroscopic images or videos scanned during

the ERCP procedure in all subjects, with the retroflex posi-

tion (+) defined as the ability to observe the papilla with the

scope in a J-turn form (Fig. 3).

All procedures included in the present study were carried

out by four experienced endoscopists, each having per-

formed >500 ERCP procedures (with a normal anatomy and

deep enteroscopy). In each case, the procedure (from scope

insertion to intended treatment) was carried out by the same

endoscopist.

Statistical analyses

Categorical variables were evaluated using Fisher’s exact

probability test, and continuous variables were evaluated us-
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Table　1.　Patients’ Characteristics.

Patients, n 78

Age, median (range), years 71.5 (36-88)

Sex (male/female), n 61/17

Reconstruction method, n (%)

Total gastrectomy with Roux-en-Y 52 (66.7)

Partial gastrectomy with Roux-en-Y 26 (33.3)

Reasons for ERCP, n (%)

Choledocholithiasis 53 (67.9)

Malignant biliary obstruction 25 (32.1)

Presence of diverticulum, n (%) 23 (29.5)

Other abdominal surgeries, n (%) 30 (38.5)

Passive bending scope, n (%) 41 (52.6)

ERCP: endoscopic retrograde cholangiopancreatography

Table　2.　Summary of Procedure Results.

Biliary cannulation 

success, % (n) 

(95% CI)

Procedural 

success, % (n) 

(95% CI)

Median time to 

successful biliary 

cannulation 

(IQR), min

Median total 

procedure time 

(IQR), min

Total gastrectomy 

with Roux-en-Y

84.6 (44/52) 

(72.5-92.0)

84.6 (44/52) 

(72.5-92.0)

10 (4-22.5) 73 (57-96.5)

Partial gastrectomy 

with Roux-en-Y

73.1 (19/26) 

(53.9-86.3)

73.1 (19/26) 

(53.9-86.3)

17.5 (6-31.8) 81 (55-104.5)

Total 80.8 (63/78) 

(79.7-88.0)

80.8 (63/78) 

(79.7-88.0)

12 (4.25-24.75) 76 (58-98)

ing the Mann-Whitney U test. Univariate analyses were per-

formed to identify factors associated with cannulation suc-

cess. Variables with a p value <0.2 on the univariate analysis

were included in the model of the multiple logistic regres-

sion analysis. All analyses were carried out using the SAS

JMP (version 14.1.0) and SAS (version 9.4; SAS Institute,

Cary, USA) software programs. A p value <0.05 was con-

sidered to indicate statistical significance.

Results

Patients

A total of 85 patients with a native papilla who had previ-

ously undergone Roux-en-Y gastrectomy underwent ERCP

using a short SBE during the study period. Among these pa-

tients, the scope reached the papilla in 78 cases (91.8%) (to-

tal gastrectomy with Roux-en-Y in 52 patients and partial

gastrectomy with Roux-en-Y in 26 patients). The patient

characteristics are shown in Table 1.

Endoscopic procedure

The success rate of biliary cannulation was 80.8% [95%

confidence interval (CI) 79.7-88.0%]. The procedural suc-

cess rate was 80.8% (95% CI: 79.7-88.0%), the median time

to successful biliary cannulation was 12 min [interquartile

range (IQR): 4.25-24.75 min], and the median total proce-

dure time was 76 min (IQR: 58-98 min). Table 2 shows the

results, including those for the different reconstruction meth-

ods. With the standard cannulation technique, selective bili-

ary cannulation was achieved in 60.3% of cases, and the use

of advanced cannulation techniques, mainly those using the

PD (double-guidewire technique in 8 cases, PD stent-

assisted cannulation in 6, and double-lumen cannula method

in 1), increased this rate by 20.5% (Fig. 4). Among those

patients in whom biliary cannulation had failed, reattempted

ERCP was successful in 6 cases, increasing the final success

rate of transpapillary biliary cannulation to 88.5%.

The therapeutic interventions performed were as follows:

endoscopic sphincterotomy (n=5), endoscopic papillary bal-

loon dilation (n=9), endoscopic papillary large balloon dila-

tion (n=29), stone extraction (n=39), plastic stent placement

(n=8), and metallic stent placement (n=11).

Adverse events

Adverse events occurred in 9.0% (7/78). The severity of

adverse events was moderate in one case of intestinal perfo-

ration and mild in the other six events (five cases of pan-

creatitis and one case of cholangitis). All patients achieved

remission with conservative therapy (Table 3). Perforation

occurred when extracting the stone from the papilla using a

basket catheter. After stone extraction, the muscle layer of

the duodenum was torn by the basket catheter. We immedi-

ately creased the duodenal mucosa using a clip.

Factors associated with cannulation success

A univariate analysis identified the retroflex position (+)

as a factor significantly affecting the success of biliary can-

nulation (p=0.002). A multivariate analysis also identified

the retroflex position (+) as significantly affecting the suc-

cess of cannulation [odds ratio (OR) 7.88, 95% CI: 2.19-

37.77; p=0.001] (Table 4). In this study, the retroflex posi-

tion was achieved in 60.3% (47/78) of cases. The retroflex

position (+) significantly increased both the cannulation suc-

cess rate and the standard cannulation technique success rate

and was also advantageous in the performance of biliary

cannulation (Table 5).

Discussion

The development of short SBEs with a 152-cm working
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Figure　4.　A summary of the cannulation results. PTBD: percutaneous transhepatic biliary drain-
age, EUS-BD: EUS-guided biliary drainage

Table　3.　Adverse Events.

n (%) Severity grade

Pancreatitis 5 (6.4) Mild: 5

Cholangitis 1 (1.3) Mild: 1

Intestinal perforation 1 (1.3) Moderate: 1

Total 7 (9.0) Mild: 6, Moderate: 1

length and a 3.2-mm working channel has increased the

range of equipment that can be used and the types of treat-

ment available for ERCP-related procedures in patients with

surgically altered gastrointestinal anatomy. These advances

have also made it easier to use the double-guidewire tech-

nique in selective biliary cannulation.

In the present study, the success rate of biliary cannula-

tion in patients with a native papilla who had undergone

Roux-en-Y gastrectomy was 80.8%, and when reattempted

ERCP was included, this success rate rose to 88.5%. The in-

cidence of adverse events was 9.0%. The rate was 60.3%

with the standard cannulation technique, but the use of ad-

vanced cannulation techniques increased this by 20.5%,

demonstrating that the use of the PD is just as useful in

these patients as in those with a normal anatomy. Reat-

tempted ERCP was successful in six patients in whom the

procedure had initially failed, indicating that, depending on

the circumstances, it may be worth reattempting ERCP.

However, the success rate of biliary cannulation was still

lower than that in patients with a normal anatomy, and there

remains room for improvement. As previously reported, the

success rate of biliary cannulation in patients with Roux-en-

Y gastrectomy ranges from 77% to 95.2%, and the inci-

dence rates of adverse events ranges from 5.9% to 15.7%

(14, 18, 20, 24, 25) (Table 6). Although the present findings

were similar to those in previous reports, the biliary cannu-

lation success rate of our facility was relatively low. When

we were unable to achieve the retroflex position, the biliary

cannulation success rate was 64.5%; however, when we

were able to achieve the position, the biliary cannulation

success rate was 91.5%. The retroflex position (-) can be at-

tributed to the low biliary cannulation success rate.

As no previous study has addressed factors associated

with successful cannulation in the selective biliary cannula-

tion of patients with a native papilla, there was a need to in-

vestigate such factors to improve the success rate of biliary

cannulation. A multivariate analysis of those who had under-

gone Roux-en-Y reconstruction found that the retroflex posi-

tion (+) was significantly associated with successful cannu-

lation. Ishii et al. (25) reported that the retroflex position is

a useful technique used to obtain a better view of the papilla

in Roux-en-Y gastrectomy cases. First, the endoscope is ad-

vanced with the up angle at the inferior duodenal angle and

adjusted in the retroflex position. This technique provides a

J-turn form. When treating patients who had undergone

Roux-en-Y reconstruction, we also attempted to place the

scope in the retroflex position if at all possible. As the ret-

roflex position provides a better view of the papilla, it is ex-

tremely helpful when performing selective biliary cannula-

tion. In this study, the retroflex position was achieved in

60.3% of cases but unfortunately was not feasible in all pa-

tients. As this technique carries a risk of intestinal perfora-

tion during the J-turn form, it must be used with caution.

Therefore, when we can achieve the retroflex position, we

do so while reviewing the fluoroscopy image and try not to
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Table　4.　Predictors of Successful Biliary Cannulation.

Variable
Cannulation 

success rate (%)
Univariate Multivariate

p value OR (95% CI) p value

Over all, n (%) 63/78 (80.8)

Age (≥75 years), n (%) 21/30 (70.0) 0.08 0.33 (0.10-1.05) 0.06

Cholangitis, n (%) 10/12 (83.3) >0.99

Malignant biliary obstruction, n (%) 17/25 (68.0) 0.07 3.09 (0.97-10.13) 0.06

Presence of diverticulum, n (%) 20/23 (87.0) 0.53

Other abdominal surgeries, n (%) 27/30 (90.0) 0.14 3 (0.85-14.12) 0.09

Passive bending scope, n (%) 35/41 (85.4) 0.39

Retroflex position(+), n (%) 43/47 (91.5) 0.002 7.88 (2.19-37.77) 0.001

Table　5.　Outcomes of Retroflex Position.

Retroflex position (+) Retroflex position (-) p value Total

Cannulation success (%) 91.5 64.5 0.002 80.8

Standard cannulation technique success (%) 70.2 45.2 0.03 60.3

Table　6.　Outcomes of Previous Reports in Pa-
tients with Roux-en-Y Gastrectomy.

Reference
Success rate of 

biliary cannulation
Adverse events

14 95.2% (118/124) 15.7% (20/127)

18 77% (30/47) 11.3% (8/71)

20 88.9% (40/45)* 5.9% (12/203)**

24 85.1% (69/81)* 8.4% (16/191)**

25 94.4% (85/90) 7.3% (8/109)

*Including non-native papilla. **Including other reconstruc-

tion methods.

push the scope too much. Fortunately, we have not experi-

enced any cases of perforation caused by achieving the ret-

roflex position. Even if the scope cannot be placed in the

retroflex position, the use of advanced cannulation tech-

niques increases the biliary cannulation success rate by

19.3% (Table 5), and endoscopists must therefore be profi-

cient in a range of different cannulation techniques and be

able to use them flexibly as required. As selective biliary

cannulation is not always possible, rather than sticking only

to the use of short SBE-assisted ERCP, operators must also

learn how to use alternative treatment methods, such as

PTBD and EUS-BD, in order to complete the intended treat-

ment.

The limitations of this study include its retrospective na-

ture and single-institution setting as well as the involvement

of multiple endoscopists. Nevertheless, we were able to

evaluate the results of selective biliary cannulation in a large

number of patients with a native papilla who had undergone

Roux-en-Y gastrectomy and to analyze the factors associated

with successful cannulation.

In conclusion, selective biliary cannulation using a short-

type single-balloon enteroscope in patients with a native pa-

pilla who had undergone Roux-en-Y gastrectomy was effec-

tive and safe. Advanced cannulation techniques using the PD

increased the success rate of biliary cannulation. Placing the

scope in the retroflex position situated the papilla anteriorly,

providing a good field of view and improving the biliary

cannulation success rate.

The authors state that they have no Conflict of Interest (COI).
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