
INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP) 
in patients with Billroth II (B II) gastrectomy poses a special 
challenge to the beginners in ERCP because diagnostic and 
therapeutic ERCPs are rated grade 2 and 3, respectively, 
based on the ERCP procedure difficulty scale.1 The altered 
anatomy causes technical difficulties in afferent loop intuba-
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tion and selective cannulation of the bile duct, thus hamper-
ing the procedure and resulting in a lower success rate of bili-
ary cannulation and a higher incidence of complications com-
pared to patients with normal anatomy.2,3 Most expert endo-
scopists recommend using a duodenoscope since it has an ele-
vator and large accessory channel, and the endoscopic mani-
pulation of B II ERCP is not different from that of normal 
anatomy.4 However, we recommend the forward-viewing gas-
troscope for endoscopists inexperienced with ERCP because 
the lack of an elevator is only a slight disadvantage, and if the 
endoscope reaches the papilla, selective bile duct cannulation 
is possible because the endoscope and the catheter are in line 
with the common bile duct (CBD).5 Here, we present our te-
chnique and experiences of 46 cases of ERCP in patients with 
B II.
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MATERIALS AND METHODS

A total of 2,280 ERCP procedures were performed at our 
institution from October 2008 to June 2011. Patients were ex-
cluded from the analysis if they had undergone endoscopic 
sphincterotomy (EST) previously or if the anatomy of the pa-
pilla was normal despite having undergone B II. One endos-
copist performed all procedures, and written informed con-
sent was obtained from all patients. This study was approved 
by the Institutional Review Board of Yonsei University Won-
ju College of Medicine.

Routine endoscopic examination was first performed to 
identify the opening of the afferent loop and papilla in most 
patients except for those experiencing an emergent situation 
such as severe cholangitis. We divided our patients into two 
categories according to B II reconstruction;6 isoperistaltic 
type, which has the afferent limb along the greater curvature, 

and antiperistaltic type, which has the afferent limb connected 
to the lesser curvature. ERCP with forward viewing gastro-
scope was performed under fluoroscopic guidance. ERCP 
procedures were performed under conscious sedation with mi-
dazolam or propofol and pethidine. The patients were placed 
in the prone position and their blood pressure, heart rate, and 
pulse oximetry were monitored. Antibiotics were routinely 
given as prophylaxis. All endoscopic procedures were carried 
out with a forward-viewing endoscope (Olympus GIF-Q260; 
Olympus Optical, Tokyo, Japan).

The afferent loop was intubated with minimal air insuffla-
tion. Most papillae were situated at the 10 or 11-o’clock posi-
tion. When the endoscope reached the papilla, the papilla was 
turned to face the endoscope and then the tip of the catheter 
was properly located to access the CBD at the 4 to 5 o’clock po-
sition. After minimal insertion (2 to 3 mm) of the catheter in 
the ampulla, the guidewire was carefully advanced through 

A  

C  

B  

D  
Fig. 1. The technique of wire-guided cannulation of the bile duct. (A) In patients with Billroth II gastrectomy, the ampulla was seen in a re-
versed position in the gastroscopic view. (B) An en face view of the papilla obtained by controlling the endoscope; a hydrophilic guidewire 
0.035-inch in a diameter was preloaded into a triple lumen catheter. After minimal insertion (2 to 3 mm) of the catheter in the ampulla, the 
guidewire was carefully advanced through the common bile duct (CBD) under fluoroscopy until it was seen to enter the bile duct. Pushing 
the catheter against the duodenal wall at the 9 to 10 o’clock position or bending the tip of the endoscope (with the protruding tip of the cath-
eter in the orifice of the papilla and upwards bending of the tip of the endoscope) led the tip of the catheter to the correct access to the 
CBD, i.e., at the 4 to 5 o’clock position. (C) After the catheter was removed, the guidewire was left in the lumen of CBD. (D) Endoscopic 
sphincterotomy by using a Soehendra Billroth II sphincterotome was performed along the guidewire directed at the 5 o’clock.
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the CBD under fluoroscopy until it was seen to enter the bile 
duct. Pushing the catheter against the duodenal wall at the 9 
to 10 o’clock position or bending the tip of the endoscope led 

the tip of the catheter to the correct access to the CBD (Fig. 1).7 
This wire-guided selective cannulation of the CBD was achi-
eved using a standard catheter (Triple Lumen ERCP cannula, 

A  

C  

B  

D  
Fig. 2. Endoscopic views of common bile duct (CBD) stone removal by using only endoscopic sphincterotomy (EST) or endoscopic papil-
lary balloon dilatation (EPBD) in a patient with Billroth II gastrectomy. (A, B) After only EST of the major papilla was performed, a CBD stone 
was removed with a stone basket catheter. (C, D) After EPBD followed by EST, relatively large stones were easily extracted out of the bile 
duct with a balloon catheter.

A   B  
Fig. 3. Needle knife fistulotomy in two patients with Billroth II gastrectomy. (A, B) After selective biliary cannulation failed, an en face view of 
the papilla was obtained by controlling the endoscope. After a small and deep incision was performed on the reversed roof of the ampulla 
by using needle knife, access to the common bile duct was obtained.
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Tapered Tip, 5.5 F; Boston Scientific, Natick, MA, USA) and 
guide wires. We used either Tracer hybrid (Wilson-Cook Me-
dical, Winston-Salem, NC, USA) or Jagwire (Boston Scientific) 
0.035-inch hydrophilic guide wires.

The procedure time of selective biliary cannulation was de-
fined as the time between reaching the papilla and securing 
the guidewire on the CBD. The time to reaching the papilla 
was not analyzed, however, because the intubation of the af-
ferent loop was easily performed in most cases. EST was per-
formed using a Sohendra B II sphincterotome (Double Lu-
men Wire Guided; Wilson-Cook Medical) or rotatable sphin-
cterotome (Autotome Rx cannulating sphincterotome, 4.4 F; 
Boston Scientific) (Fig. 2). If these techniques failed to achieve 
selective biliary cannulation, needle-knife fistulotomy was 
performed on the inverted roof of the papilla with a needle 
knife papillotome (Microtome; Boston Scientific) (Fig. 3). Af-
ter biliary cannulation was successfully performed, a controll-
ed radial expansion balloon dilation catheter (7.5 Fr to 5.5 cm 
length of balloon; Boston Scientific) was used for endoscopic 
papillary balloon dilatation (EPBD) in patients with CBD st-
ones (Fig. 2). The balloon dilatation catheter was placed across 
the papilla, and the balloon was inflated slowly with dilute 
contrast medium until the waistline was obliterated under fl-
uoroscopic monitoring. An extraction balloon (Retrieval Bal-
loon Catheter 12/15 mm, 7 F; Boston Scientific or Extraction 
Balloon Catheter, 15 mm; Wilson-Cook Medical) or lithotrip-
sy basket (four-wire, StoneBuster Basket; Medi-Globe, Achen-
mühle, Germany) was used for retrieval of biliary stones after 
papillary dilation. If complete stone removal was not achieved 
in one session, biliary drainage was performed, such as endo-
scopic retrograde biliary drainage (Biliary Drainage Stent 7 Fr, 
10 cm; Boston Scientific), and the stones were removed during 
an additional session. The sizes of stones were evaluated on 
cholangiograms taken during the initial bile duct filling 
phase and after optimal opacification.

RESULTS

A total of 57 forward-viewing endoscopic biliary cannula-
tions were performed in 46 patients (38 men and 8 women 
with B II gastrectomy) by one endoscopist. The mean age was 
71 years (range, 45 to 89). Patients who underwent B II re-
construction included 34 patients with isoperistaltic, eight pa-
tients with antiperistaltic, and four patients with unknown 
types. There was no case of Braun’s anastomosis in our suc-
cessful 42 cases except for the four failed cases which were not 
ascertained. The indications for ERCP were obstructive jaun-
dice because of stones (n=29), cancer (n=5), elevated liver en-
zymes due to cholecystitis (n=8) and benign biliary strictures 
(n=4) (Table 1). The overall success rates of reaching the pa-

pilla and selective cannulation of the bile duct was 42 of 46 
(91.3%) and 42 of 42 patients (100%), respectively. The first 
attempts of biliary cannulation were not successful in two 
patients, but the second attempts after medical therapy in 
these patients were successful. The procedures performed in 
our series were mostly stone removal (n=29), and the others 
included plastic biliary stent insertion due to cancer such as 
pancreatic cancer, bile duct cancer, and metastatic lymph-
adenopathy or benign biliary stricture such as chronic pan-
creatitis or Mirizzi syndrome (n=6), diagnostic approach for 
liver enzyme elevation such as cholecystitis or cholangitis 
(n=10), and metal stent insertion due to Klastkin’s tumor 
(n=1) (Table 2).

ERCP using a forward-viewing endoscope was unsuccess-
ful in 4 patients. The failures to reach the papilla were due to 
a long afferent loop (n=1) or incapability to achieve afferent 
loop intubation because of sharp angulation (n=3). Of the 
four failed patients, one patient underwent surgery to treat 
CBD and intrahepatic bile duct stones, and the other three 
patients underwent percutaneous transhepatic choledocho-
scopic lithotripsy (PTCSL). One patient with a successful 
cannulation underwent PTCSL because he had a sharp an-
gulation and stricture due to CBD stones (Fig. 4). EST and 
needle knife fistulotomy were successful in 35 of 42 (76%) 
and 11 of 42 (24%) patients, respectively. The mean time to 
selective biliary cannulation after reaching the ampulla of 
Vater was 6.54 (range, 1.27 to 24.04) minutes in successful 
patients. Thirty-six patients, except for six patients with lon-
ger procedure time, were successfully cannulated in less than 
10 minutes (Table 2). The mean diameter of the CBD stone 
size was 13 (range, 2 to 31) mm in our cases. Complete stone 
removal in a single endoscopic session was achieved in 14 of 
29 patients and in two sessions in seven of 29 patients. In the 
other eight patients, stone removal was performed in non-

Table 1. Patient Characteristics and Final Diagnoses after ERCP 
in Patients Who Had Undergone Billroth II Gastrectomy

Characteristic Value
Patients
    Total No.
    Sex, male/female
    Mean age (range), yr 

46
38/8

71 (45–89)
Final diagnosis
    CBD stone
    Pancreatic cancer
    Cholangiocarcinoma
    Cholecystitis (cholestatic pattern)
    Benign biliary stricture

29 (63)
2 (4.3)
3 (6.6)
8 (17.4)
4 (8.7)

Values are presented as number (%).
ERCP, endoscopic retrograde cholangiopancreatography; CBD, 
common bile duct.
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endoscopic method, such as PTCS or operation, of five pa-
tients and follow-up loss occurred in three patients. Except 
for the three patients who were lost to follow-up, stones were 
removed in the following manners: EST only in 11 patients, 
both EST and EPBD in eight patients, EST and EPBD in-
cluding emergent lithotripsy in one patient, EPBD only in one 
patient, PTCS in four patients and operation in one patient. 
Emergent lithotripsy was used only in one patient due to in-
sufficient EPBD balloon size (Table 3). Only one patient with 
CBD stones suffered mild pancreatitis after dye injection into 
the pancreatic duct, and recovered after a pancreatic stent was 
inserted as a rescue therapy. There was a perforation in one 
patient with asymptomatic CBD dilatation due to inadequate 
direction of catheter insertion and subsequent injury. This 
patient recovered after conservative medical therapy. One 
patient with a Klatskin’s tumor suffered acute cholecystitis af-
ter a metal stent was inserted in the CBD. This patient recov-
ered after performing percutaneous transhepatic gallbladder 

drainage. There were no deaths related to the procedures in 
any patients (Table 2).

DISCUSSION

ERCP in patients with B II places a large burden on inex-
perienced biliary endoscopists. For expert endoscopists, the 
procedure has the same level of difficulty as in a patient with 
normal anatomy, so they usually recommend using a side-
viewing duodenoscope because the endoscope has an eleva-
tor and large accessory channel.8,9 Of course, the skill of the ex-
perienced endoscopist is an important factor in the safety of 
the procedure and complication rates for diagnostic or thera-
peutic ERCP.3,8,10-12

We initially used a forward-viewing endoscope in all of our 
cases, because perforations may occur when the straighten-
ing maneuver is performed with a duodenoscope within the 
afferent loop while trying to reach the papillary area. Some 
studies have suggested using a forward-viewing endoscope 
to prevent perforation.13,14 Our success rate of reaching the pa-
pilla was 91.3%, and that of selective cannulation of the bile 
duct was 100%.

Although there is a general belief that a more en face view 
can be obtained by a duodenoscope and that the power of the 
elevator is necessary,15 it is easier to cannulate the CBD with a 
forward-viewing endoscope because the en face position with 
the papilla is easily achieved, and access to the CBD with a 
straight catheter is possible using wire-guided selective can-
nulation method.7,11,16 In some studies, the ERCP with a cap-
fitted forward-viewing endoscope was successful without dif-
ficulty in the afferent loop intubation and selective CBD can-
nulation in patients with a prior B II gastrectomy, even though 
the forward-viewing endoscope doesn’t have an elevator and 
has small size of working channel.17,18 In our study, we didn’t 
use cap-fitted method, but we think that this method can be 
useful and will improve our results when our approach has 
failed in the course of afferent loop intubation and selective 
CBD cannulation. However, 42 out of 46 cases in our study 
were successful in the insertion of the afferent loop and selec-
tive CBD cannulation, even without the cap-fitted method.

The success rates of selective ductal cannulation and com-
plication rates related to the procedure in B II patients are 
variable depending on differences in techniques and the ex-
perience of the endoscopist who performs the procedure. 
Hesitant, fearful and half-hearted attempt at cannulation in-
variably leads to failure of the procedure. We used the wire-
guided selective cannulation method in all cases, and the 
success rate of selective cannulation was 100% including the 
two cases which succeeded at the second trial. We primarily 
used needle knife fistulotomy in 11 patients; this procedure 

Table 2. Success and Failure Rates of Endoscopic Retrograde 
Cholangiopancreatography Using a Forward-Viewing Endoscope 
in 42 Patients with Billroth II Gastrectomy

Characteristic No. (%)

Success rate of biliary cannulation
    1st attempt
    Final cannulation rate

40/46 (87)
42/46 (91.3)

Cause of cannulation failure (n=4)
    Failure in afferent loop intubation
    Failure in reaching to the papilla

3/42
1/42

Manupulation of biliary orifice
    EST
    Needle knife fistulotomy
    EPBD

35/42 (83.3)
11/42 (26.2)
14/42 (33.3)

Type of Billroth II gastrectomy
    Iso-peristaltic type
    Anti-peristaltic type

34/42 (81)
8/42 (19)

Periampullary diverticulum 8/42 (19)
Additional endoscopic procedures
    Stone removal
    Plastic biliary stent insertion
    Diagnostic biliary cannulation
    Metal biliary stent insertion

29 (63)
6 (13)

10 (21.7)
1 (2.3)

Procedure time of selective biliary  
  cannulation (range), min

6.54 (1.27–24.04)

Biliary drainage (including plastic and  
  metal stent)

19/42 (45.2)

No. of procedure session, one/second 31 (73.8)/11 (26.2)
Complications
    Pancreatitis/Perforation/Cholecystitis/None 1/1/1/39
Values are presented as number (%).
EST, endoscopic sphincterotomy; EPBD, endoscopic papillary bal-
loon dilatation.
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is not difficult, because the incision can be made under the 
en face approach.

A common complication of ERCP in patients with B II is 
perforation of the small bowel, especially in the afferent loop. 
The perforation rate is variably reported in the literature, and 
perforations that require surgery may be disastrous for both 
patients and endoscopists.8,12,13,19 Thus, experts recommend 
that ERCP in B II patients must be performed by experienced 
endoscopists accustomed to this procedure at institutions that 
are equipped to treat endoscopy-related complications.20 It 
would be ideal if only experts performed the procedure. How-

ever, less experienced endoscopists need to practice the pro-
cedure in order for them to become experts in ERCP in B II 
patients. Therefore, our results for the use of forward-viewing 
endoscopes in B II patients should encourage beginners that 
are faced with complicated clinical scenarios, such as severe 
cholangitis due to huge CBD stones in patients with B II an-
astomosis. A forward-viewing endoscope should be the first 
choice modality for an endoscopist who is not accustomed to 
B II patients. In our cases, only one perforation occurred, and 
the patient recovered without surgical therapy because the 
perforation was sphincterotomy induced injury rather than 
endoscope induced injury.

Despite the development of new techniques and enhance-
ment of experts’ experience, some authors question ERCP’s 
role in B II gastrectomy patients because of low success rates, 
high perforation rates and subsequent deaths. Therefore, other 
less invasive modalities like PTCSL are often suggested as res-
cue interventions in patients with B II gastrectomy in whom 
ERCPs are difficult to perform.21 However, this opinion is con-
tradicted by our high success rate, low perforation rate, and 
low rescue PTCSL rate using a forward-viewing endoscope. 
Of course, huge and multiple stone removal is more difficult 
with a forward-viewing endoscope than with a side-viewing 
endoscope because of the small channel size. But this diffi-
culty can be overcome by using EPBD, which appears to be 
an effective and safe treatment for removal of huge bile duct 
stones in patients who have undergone B-II gastrectomy.15,22,23 
In our study, a total of 14 EPBDs were performed, with only 
one case of pancreatitis, which developed only after EST was 
performed. Most EPBDs are performed after EST, which 

Table 3. The Results of Endoscopic Stone Removal in 29 Pa-
tients with Billroth II Gastrectomy

Characteristic No. 
Type of stone extraction (n=29) 
    Only EST
    EST & EPBD 
    EST & EPBD & Mechanical lithotripsy
    EPBD
    PTCSL
    Operation
    Follow-up loss (biliary drainage state)

7
10

1
3
4
1
3

Mean diameter of stone size (range) 
  (n=24), mm 

13 (2–31)

Diameter of EPBD balloon size, range, mm 10–15
Sessions needed for stone removal,
  one/second/ follow-up loss

14/7/3

EST, endoscopic sphincterotomy; EPBD, endoscopic papillary bal-
loon dilatation; PTCSL, percutaneous transhepatic cholangioscop-
ic lithotripsy.

Afferent loop entrance of B II gastrectomy (n=46)

Operation
(n=1)

CBD & IHD stone
(n=1)

No (n=3) Yes (n=43)

Failure in afferent
loop intubation

due to sharp
angulation (n=3)

Long A-loop
distance (n=1)

PTCS
(n=4)

CBD stones
(n=1)

2nd attempt of biliary cannulation
(n=2)

1st attempt of 
biliary cannulation

(n=40)

Successful reach of papilla
(n=42)

Fig. 4. Flow chart of the treatment results of 46 patients with Billroth II gastrectomy. CBD, common bile duct; IHD, intrahepatic bile duct; 
PTCS, percutaneous transhepatic choledochoscopy.
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may decrease the risk of pancreatitis because the pancreatic 
orifice is separated from the biliary orifice after EST, and bal-
loon dilation forces away the pancreatic duct.24,25

We highly recommend the use of forward-viewing endo-
scope when beginner endoscopists are considering to perform 
ERCP in B II patients. This can decrease endoscopists’ fear of 
complications such as perforation and allow for repeated un-
complicated procedures, which will increase experience in a 
short amount of time.
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