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Background/Aims: Altered anatomy is a challenge in endoscopic retrograde cholangiopancreatography (ERCP) for patients with 
Billroth II anastomosis. In this study, we investigated the overall success and role of endoscopist experience.
Methods: Data of patients who underwent ERCP between 2014 and 2018 after a previous Billroth II operation were retrieved 
retrospectively from 2 tertiary ERCP centers. The procedures were performed by 2 endoscopists with different levels of experience. 
Clinical success was defined as extraction of the stone, placement of a stent through a malignant stricture, and clinical and laboratory 
improvements in patients.
Results: Seventy-five patients were included. The technical success rate was 83% for the experienced endoscopist and 75% for the 
inexperienced endoscopist (p=0.46). The mean (±standard deviation) procedure time was 23.8±5.7 min for the experienced endoscopist 
and 40.68±6.07 min for the inexperienced endoscopist (p<0.001). In total, 3 perforations (4%) were found. The rate of afferent loop 
perforation was 6.25% (1/16) for the inexperienced endoscopist and 0% (0/59) for the experienced endoscopist (p=0.053).
Conclusions: ERCP in patients who had undergone Billroth II gastrectomy was time consuming for the inexperienced endoscopist 
who should beware of the unique adverse events related to ERCP in patients with altered anatomy. Clin Endosc  2020;53:82-89
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IntRoduCtIon

Endoscopic retrograde cholangiopancreatography (ERCP) 
is widely used in the management of pancreatobiliary diseas-
es. Compared to patients with a normal anatomy, those with 
an altered anatomy pose inconveniences and risks of visu-
alization and cannulation of the papilla of Vater. Decreased 

cannulation success rates and increased complication rates are 
reported in patients undergoing Billroth II operation.1,2

Various endoscopic techniques using forward-viewing en-
doscopes, pediatric colonoscopes, single- or double-balloon 
enteroscopes, and cap-assisted endoscopes have been de-
scribed.1,3-5 The advantages of using the duodenoscope, includ-
ing the presence of an elevator and a large working channel, 
side view of the lumen, and for others, the necessity for longer 
accessories, make it the first choice even for patients with an 
altered anatomy.6

We aimed to investigate the safety and efficacy of perform-
ing ERCP with a side-viewing endoscope in patients who had 
undergone a Billroth II operation and to assess the role of en-
doscopist experience.
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MAtERIAls And MEthods

Patients
Data of patients who underwent Billroth II gastrectomy 

for whom ERCP was performed between 2014 and 2018 in 
two endoscopy centers were retrieved. The exclusion criteria 
were as follows: (1) age of <18 years, (2) normal anatomy, 
(3) previous ERCP, and (4) other gastrointestinal alterations 
(e.g., Roux-en-Y). In both centers, ERCPs were performed by 
2 endoscopists with different levels of experience (HS, with 
>200 ERCPs per year, and EC, with <200 ERCPs per year). 
Informed consent was obtained from all patients.

The upper gastrointestinal tract was first assessed with a 
front-viewing endoscope. ERCP procedures were performed 
under fluoroscopy using the Fujinon (DUO-XL; Fujifilm, To-
kyo, Japan) and Pentax devices (ED 3680 TK 4.8; Pentax, To-
kyo, Japan). In case of failure with the duodenoscope, the sec-
ond or third attempts were performed 2 or 3 days later with a 
gastroscope (EG-250; Fujifilm) or pediatric colonoscope (EC-
530 LS; Fujifilm). The flowchart of the 75 patients who had 

undergone Billroth II gastrectomy is shown in Fig. 1. Sedation 
of patients was achieved using propofol, or midazolam and 
pethidine.

First, all the patients were placed in the left lateral decubitus 
position. After intubation, the patients were placed in a supine 
position. Formation of air enterogram in the blind loop and 
the tip of the endoscope were used as a guide to reach the af-
ferent loop (Fig. 2).

For cannulation, a 0.035-in guidewire (Microtech, Nanjing, 
China) and a 5.5-F loaded catheter (tapered-tip ERCP cannu-
la; Boston Scientific, Natick, MA, USA) were used as the first 
step. In case of failure, precut sphincterotomy (Fusion; Cook 
Medical, Winston-Salem, NC, USA), an antegrade technique 
(n=1 patient), and a double guidewire technique were used.

In patients with failure in the first attempt with the duode-
noscope, a second attempt was performed with a gastroscope 
or pediatric colonoscope 3–5 days later. Sphincterotomy 
was performed with an inverted sphincterotome (Billroth II 
sphincterotome; Cook Medical) or insulated-type/ordinary 
needle knife after inserting a 5-F stent in the pancreatic duct, 

Billroth II gastrectomy (n=75)

Successful access to papilla
(n=66), duodenoscope in 62,
gastroscope/colonoscope in 4

patients in the 2nd try

61 cannulations (60 with
duodenoscope, 1 with

colonoscope in the 2nd try)

1 patient referred for
surgery due to

perforation

PTC in 2 patients due to
faulure in stent placement

PTC (n=15)
(choledocholithiasis in 8,

cholangitis in 3, benign strictures in
2, malignant strictures in 2)

Unsuccessful cannulation (5):
unsuccessful in 3 patients after

the 2nd try, duodenal diverticula
in 1 patient, cardiopulmonary

arrest in 1 patient

Failure in accessing the papilla
(n=9)

• Failure with 
gastroscope/colonoscope in 
5 patients

• Perforation in 1 patient 
(referred for surgery)

• PTC in 3 patients after 1st 
attempt

Fig. 1. Flowchart of the 75 patients 
who underwent Billroth II gastrectomy. 
PTC, percutaneous transhepatic chol-
angiography.



84   

if not possible in the common bile duct, and cutting from 
the roof toward the stent. The technique for using an insu-
lated-type needle (MTW Endoskopie, Wesel, Germany) for 
precut sphincterotomy was described recently.7

For stone extraction, a standard retrieval balloon (12/15 mm  
7 F; Boston Scientific) or lithotripsy basket (four-wire, 
stone-buster basket; Medi Globe, Achenmühle, Germany) was 
used. Laser lithotripsy using the Spyglass DS system (Boston 
Scientific) was performed in one patient with stones who was 
not amenable for mechanical lithotripsy.

When the stones were not completely extracted or in cases 
of benign stricture, plastic stents (10 F, 10 cm; Microtech) were 

placed inside the common bile duct. Benign and malignant 
strictures were dilated with a 10-mm-wide, 3-cm-long, radial-
ly controlled expanding balloon (Boston Scientific). In cases of 
malignant stricture, plastic or self-expandable metallic stents  
(8 cm, 10 mm; Microtech) were used (Fig. 3).

study parameters
The procedure time was defined as the time from oral in-

tubation to completion of the procedure. In the calculation of 
the technical success rate, access to the papilla and its selec-
tive cannulation were taken into consideration. The patients’ 
demographics, ERCP indications, technical and endoscopic 

Fig. 2. (A) U-shaped appearance of the endoscope under fluoroscopy. (B) Retroverted appearance of the papilla in a patient who had undergone Billroth II gastrec-
tomy.

A B

Fig. 3. (A) Cannulation and contrast injection, (B) dilatation of malignant stricture with a 10-mm balloon, (C) placement of a 10-F 10-cm plastic stent through the stric-
ture in a patient with cholangiocarcinoma in the main hepatic channel (Bismuth type I) who had undergone Billroth II gastrectomy.

A B C
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success data, and complication rates were evaluated retrospec-
tively.

Therapeutic success was defined as extraction of the stone, 
placement of a stent in a malignant or benign stricture, and 
improvement of the clinical and laboratory findings. After the 
procedure, the patients were discharged home after a 24-hour 
observation. The patients were followed up for 2 weeks after 
discharge. Iatrogenic morbidity was evaluated in accordance 
with the accepted criteria.8

Statistical analyses were performed with SPSS Version 18.0. 
The categorical variables were reported as frequency (%).  
Non-categorical variables were reported as mean±stan-
dard deviation (SD). A chi-square test was used to compare 
categorical data, and a Student t-test was used to compare 
non-categorical data. P-values of <0.05 were considered statis-
tically significant.

REsults

The demographics and preoperative laboratory results of 
the study patients are listed in Table 1. Braun anastomosis was 
found in only one patient. In this patient, afferent loop intuba-
tion was not successful. The final diagnoses were stones in the 
common bile duct in 47 patients (62.7%), benign stricture in 
16 (21.3%), malignant stricture in 8 (10.7%), and cholangitis in 
4 (5.3%). The overall access rate to the papilla was 88% (66/75). 
Access to the papilla was achieved with a duodenoscope in  
62 patients (82.6%) and with a pediatric colonoscope in 6.4%.

The cannulation success rate was 96.7% (60/62) with a du-
odenoscope and 25% (1/4) with a gastroscope/pediatric colo-
noscope. The overall technical success rate was 81.3% (61/75). 
The total clinical success rate was 65.3% (49/75). The clinical 
success rate was 64% (48/75) with a duodenoscope and 

11.1% (1/9) with a colonoscope. A duodenoscope was used in  
48 patients and a colonoscope in only 1 of the 49 patients. 
The technical and clinical success rates and reasons for ERCP 
failure are shown in Table 2. The interventions performed 
during ERCP in 61 patients are summarized in Table 3. The 
papilla could not be reached in 9 patients owing to excessive 
angulation, adhesions, or long loop (see Flow chart). Of the  
9 patients whose papilla could not be reached, 7 had stones,  
1 had cholangitis, and 1 had a benign stricture. Of the 5 pa-
tients who could not be cannulated, 2 had stones, 2 had chol-
angitis, and 1 had a benign stricture. Fifteen patients (20%) 
were referred for percutaneous transhepatic cholangiography.

Table 2. Rates of Duodenal Intubation, Cannulation, Clinical Success, and 
Complications in the Study Patients

n %

Technical success 61/75 81.3

Access to papilla 66/75 88

Cannulation of biliary duct 61/66 92.4

Clinical success 49/75 65.3

Extraction of the stone from the MBD 28/47 59.5

Stenting due to benign stricture 14/16 87.5

Stenting due to malignant stricture 6/8 75

Drainage of pus from choledochus  
due to cholangitis

1/4 25

Reasons for ERCP failure 26/75 34.6 

Failure of access to papilla 9 34.6

Inability of stone extraction 10a) 38.4

Unsuccessful cannulation 5 19.2

Lack of stent placement 2 7.6

ERCP, endoscopic retrograde cholangiopancreatography; MBD, 
main bile duct.
a)Due to the presence of stones larger than 12 mm, these patients 
were treated with plastic biliary stent placement.

Table 1. Characteristics of the Patients with Billroth II Gastrectomy

n (%)

Males 58 (77.3)

Females 17 (22.7)

Age, yr, mean±SD 71.18±10.39

Billroth II operation duration

≥5 yr 70 (93.3)

<5 yr 5 (6.7)

Preoperative laboratory results±SD

White blood cell count, µL 7,710±2,410

Hemoglobin, gr/dL 12.33±0.68

Total bilirubin, mg/dL 3.8±3.02

SD, standard deviation.

Table 3. Therapeutic Interventions with Endoscopic Retrograde Cholan-
giopancreatography in 61 Patients 

n %

Biliary sphincterotomya) 50 81.9

Balloon dilatationb) 32 52.4

Plastic and metallic biliopancreatic stentingc) 38 62.2 

Biliary dilatation 7 9.8
a)Needle knife precut was done in 19 (31.1%) patients and porce-
lain tipped sphincterotome was utilized in 3 patients.
b)Due to stone extraction in 11 patients, malignant biliary stric-
tures in 7 patients, and benign strictures in 14 patients.
c)Self-expandable metallic stent or plastic stents were placed in 
malignant strictures. 



86   

The incidence rates of perforation (n=3), bleeding (n=3), 
cholangitis (n=3), and pancreatitis (n=3) were similar. Cardio-
pulmonary complications occurred in 2 patients. One patient 
developed a cardiopulmonary arrest and the others had hy-
potension during the procedure. One patient developed per-
foration after a successful ERCP and was referred for surgery 
for closure of the perforation. No procedure-related mortality 
occurred. The complications are shown in Table 4.

Among all the ERCPs performed, 16 (21.3%) were per-
formed by the inexperienced endoscopist and the remaining 
59 (78.7%) by the experienced endoscopist. The experienced 
endoscopist had a papilla access rate of 89% (53/59), can-
nulation rate of 92% (49/53), technical success rate of 83% 

(49/59), and therapeutic success rate of 66.1% (39/59) (stone 
retraction in 20 patients, benign stricture stenting in 13, and 
malignant stricture stenting in 6), while the rates attained by 
the inexperienced endoscopist were 81% (13/16), 92% (12/13), 
75% (12/16), and 62.5% (10/16) (stone retraction in 8 patients, 
stenting of the benign stricture in 1, and drainage of pus in  
1 with cholangitis), respectively. No statistically significant dif-
ferences were found among the parameters (p>0.05; Fig. 4). In 
our series, the experienced endoscopist had an afferent loop 
perforation rate of 0% (0/59) and a total perforation rate of 
3.3% (2/59). In contrast, the inexperienced endoscopist had an 
afferent loop perforation rate of 6.25% (1/16) and a total per-
foration rate of 6.25% (1/16; p=0.053 and p=0.60, respectively; 
Fig. 4). None of the patients treated by the inexperienced 
endoscopist had pancreatitis, bleeding, cholangitis, and car-
diopulmonary adverse events, whereas among those treated 
by the experienced endoscopist, 5% (3/59) had pancreatitis, 5% 
(3/59) had bleeding, 5% (3/59) had cholangitis, and 3.3% (2/59) 
had cardiopulmonary adverse events. Bleeding was detected 
in 3 patients. Precut sphincterotomy was performed in all 
patients. No statistically significant difference in total adverse 
events was found between the 2 endoscopists (p=0.230). The 
mean (±SD) procedure time was 23.8±5.7 min for the experi-
enced endoscopist and 40.68±6.07 min for the inexperienced 
endoscopist, with a statistically significant difference (p<0.001; 
Fig. 5).

dIsCussIon

ERCP in patients who had undergone Billroth II gastrecto-
my is challenging. The major challenges include difficulty in 

Table 4. Endoscopic Retrograde Cholangiopancreatography Related Adverse 
Events 

n %

Perforation 3 4

Afferent loop perforation 1 1.3

Peripapillary retroperitoneal perforation 1 1.3

Peripapillary intraperitoneal perforation 1a) 1.3

Pancreatitis 3 4

Bleeding 3 4

Cholangitis 3 4

Cardiopulmonary adverse events 2 2.7

Mortality 0 0

Other two patients were referred for surgery (despite successful 
endoscopic retrograde cholangiopancreatography in one of the 
patients).
a)In this patient, perforation was closed with Over-the-Scope-Clip.
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finding the afferent loop, angulation within the afferent loop, 
and adhesions preventing advancement within the bowel. 
To overcome these difficulties, the recent anterior-view and 
balloon-assisted endoscopes are used. However, the lack of an 
elevator, narrow working channels, and inadequate or lack of 

suitable ERCP equipment are the drawbacks. Another chal-
lenging factor is the lack of experience with these endoscopes.

The therapeutic success rate in patients who had undergone 
Billroth II gastrectomy ranged from 76.2% to 91.7% with a 
side-viewing endoscope and from 62.5% to 91.3% with a for-
ward-viewing endoscope (Table 5).3,4,6,9-14 In addition to the 
differences in endoscopic techniques, endoscopist experience, 
study design, use of endoscopic sphincterotomy and endo-
scopic papillary balloon dilatation, indications for ERCP, and 
differences in the number of patients included in the studies 
contributed to the wide range of success rates. In this study, 
the therapeutic success rate was 64%, which was quite low 
compared with that reported in the literature, but our tech-
nical success rate (81.3%) was consistent with that reported 
in previous studies. Although not statistically significant, the 
inexperienced endoscopist had lower technical (75% vs. 83%, 
respectively) and therapeutic success (62.5% vs. 66.1%) rates 
than the experienced endoscopist. Forbes et al. reported that 
experience increased the surgical success rate.15 Bove et al. 
corroborated the role of experience.9 Side-viewing, relatively 
rigid, and larger-diameter duodenoscopes may be difficult to 

Fig. 5. Endoscopic retrograde cholangiopancreatography durations in pa-
tients who had undergone Billroth II gastrectomy by the experienced and inex-
perienced endoscopists.
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Table 5. Success, Complication and Mortality Rates of the Endoscopic Retrograde Cholangiopancreatography Procedure with Different Endoscopes in Patients with 
Billroth II Gastrectomy 

study Patients
n

type of
endoscopy

Afferent loop
entubation  

success
(%)

Canulation
success

(%)

Therapeutic
success

(%)

Afferent loop
perforation

(%)

Pancreatitis
(%)

Bleeding
(%) Mortality

Wu et al.6 160 Side
viewing

88.8 86.3 86.2 0.6 4.1 0.9 0

Bove et al.9 713 Side
viewing

84.2 94.5 81.3 2.7 0.5 1.0 0.3

Park et al.3 175 Cap fitted
forward viewing

91.5 95.4 85.5 1.8 7.9 0 0

Wang et al.10 52 Forward viewing 84.6 81.8 69.2 0 3.8 0 0

Duodenoscope 62.5 100 62.5 0

Standart  
colonoscope

93.5 91.2 96.7 0

Ciçek et al.11 52 Side
viewing

86.4 88.2 83 10.2 1.7 0 3.4

Byun et al.12 46 Forward
viewing

91.3 100 91.3 2.1 2.3 0 0

Nakahara et 
al.13

25 Anterior oblique
viewing

86.7 100 86.6 0 3.3 0 0

Swarnkar et 
al.14

41 Side
viewing

87.5 98 85.4 2 0 4.5 0

Lin et al.4 56 Forward
viewing

76.7 81.3 62.5 0 0 5.3 0

Our series 75 Side
viewing

82.6 96.7 64 1.3 4 4 0
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use for inexperienced endoscopists in patients with Billroth 
II gastrectomy. To overcome this difficulty, the use of for-
ward-viewing gastroscopes with or without a cap or colonos-
cope was suggested.10,16

A side-viewing duodenoscope with an elevator has a major 
advantage in the cannulation step of the ERCP examination. 
The elevator permits a much more precise manipulation 
during cannulation. In this study, the successful cannulation 
rate with the side-viewing duodenoscope was 96.7%. When 
the afferent loop was reached, nearly all the patients were can-
nulated.

The leading cause of failure of ERCP in patients with an 
altered anatomy is the inability to reach the papilla. The fac-
tors complicating access to the papilla include the inability to 
intubate the afferent loop due to excess angulation, longer af-
ferent loop, looping of the duodenoscope within the stomach, 
and presence of Braun anastomosis.4,17 Ciçek et al. reported 
a papillary access failure rate of 17% with a duodenoscope.11 
Kim et al. compared between the conventional duodenoscope 
and forward-viewing endoscope and reported papillary access 
failure rates of 31.8% and 8.65%, respectively.5 However, Wang 
et al. reported similar papillary access failure rates with dif-
ferent endoscopes in patients with an altered anatomy.10 The 
papillary access failure rate was 12% in their study and 17.4% 
in our study. If the afferent loop could not be intubated or ad-
vancing within the afferent loop was impossible, performing 
the procedure in a supine or prone position was helpful. Be-
sides, manual compression on the epigastric area in the supine 
position may reduce the looping of the endoscope. When the 
papilla cannot be reached, the use of a front-viewing endo-
scope was recommended, especially for inexperienced endos-
copists and in low-volume centers.12

In patients with a surgically altered anatomy, extraction of 
large stones with ERCP could be challenging. In this study, in 
10 patients, the stones could not be extracted and plastic stents 
were left in the common bile duct. These patients needed a 
second ERCP; therefore, endoscopists should be trained for 
other techniques of stone extraction (e.g., large balloon dilata-
tion) and devices. Endoscopic papillary large balloon dilation 
in patients with a Billroth II anatomy showed a high single-at-
tempt stone clearance rate without the use of mechanical lith-
otripsy.18

The ERCP procedure is time consuming in patients with 
an altered anatomy. In our study, the procedure time of the 
inexperienced endoscopist was 40 min, which is nearly dou-
ble that of the experienced endoscopist (p<0.001). Mehta et 
al. showed that prolonged procedure time in patients with a 
normal anatomy was not associated with worse outcomes or 
increased complication rates.19

During the ERCP procedure in patients who had under-

gone Billroth II gastrectomy, small bowel perforations, espe-
cially afferent loop perforation, were frequently reported to 
be life threatening. Perforation rates between 1.8% and 10.2% 
were reported previously.3,11 In our series, perforation occurred 
in 3 patients (4%). One was an afferent loop perforation 
during intubation, and two were peripapillary perforations. 
Perforation could be related to the inexperience of the endos-
copist, deep sedation, and endoscope type and design. The 
mortality rate after afferent loop perforation during ERCP in 
patients with an altered anatomy was reported to range from 
0.3% to 1.7%.9,11,20 In our series, 3 afferent loop perforations 
were found among the cases treated by the inexperienced 
endoscopist. Of the 3 perforations, 2 were referred for surgery 
and 1 was treated conservatively. To prevent this, endoscopists 
should avoid extreme angulation and looping within the af-
ferent loop and should not perform blind movements. Scope 
stiffness may be the other factor that may cause afferent loop 
perforation because in our series, this occurred with the use of 
a newly introduced duodenoscope.

The other complications were cholangitis (n=3), bleeding 
(n=3), cardiopulmonary events (n=2), and pancreatitis (n=3). 
All the patients with bleeding underwent precut sphincter-
otomy. Bleeding complication rates were reported to increase 
after precut in patients who had undergone Billroth II gastrec-
tomy.21 Conservative management was successful in all the  
3 cases. Pancreatitis related to ERCP was reported in 3.47%–
15% of patients with a normal anatomy and in 0.5%–7.9% of 
those with an altered anatomy.3,11,22,23 This difference could be 
due to the older age of patients who had undergone Billroth II 
gastrectomy who required ERCP. In this study, the mean age 
of the patients was 71 years.

This study has some limitations. First, its retrospective 
nature includes some inherent limitations such as selection 
bias, data loss, small sample size, and lack of randomization. 
Second, the center of the experienced endoscopist was an 
academic center, whereas the center of the inexperienced en-
doscopist was a community-based hospital, which led to the 
higher malignancy rates in the patients treated by the experi-
enced endoscopist.

In conclusion, the ERCP procedure for patients with an 
altered anatomy is time consuming for inexperienced endos-
copists, with an increased risk of afferent loop perforation. 
Inexperienced endoscopists must try using forward-viewing 
endoscopes first in ERCP for patients with an altered anatomy 
and then start using duodenoscopes as their experience in-
creases.
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