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Abstract
AIM: To evaluate the effect of double balloon endo-
scope (DBE) on the endoscopic retrograde cholangio-
pancreatography (ERCP) success rate in patients with a 
history of Billroth Ⅱ (B Ⅱ) gastrectomy.

METHODS: From April 2006 to March 2007, 32 patients 
with a B Ⅱ gastrectomy underwent 34 ERCP attempts. 
In all cases, the ERCP procedures were started using 
a duodenoscope. If intubation of the afferent loop or 
reaching the papilla failed, we changed to DBE for the 
ERCP procedure (DBE-ERCP). We assessed the suc-
cess rate of afferent loop intubation, reaching the major 
papilla, selective cannulation, possibility of therapeutic 
approaches, procedure-related complications, and the 
overall success rate.

RESULTS: Among the 32 patients with a history of B Ⅱ 

gastrectomy, the duodenoscope was successfully passed 
up to the papilla in 22 patients (69%), and cannulation 
was successfully performed in 20 patients (63%). Six 
patients (2 with failure in afferent loop intubation and 
4 with failure in reaching the papilla) underwent DBE-
ERCP. The DBE reached the papilla in all the 6 patients 
(100%) and selective cannulation was successful in 5 
patients (83%). Four patients (67%) who had common 
bile duct stones were successfully treated. One patient 
underwent diagnostic ERCP only and the other one, in 
whom selective cannulation failed, was diagnosed with 
papilla cancer proven by biopsy. There were no com-
plications related to the DBE. The overall ERCP success 
rate increased to 88% (28/32).

CONCLUSION: The overall ERCP success rate increases 
with DBE in patients with a previous B Ⅱ gastrectomy.
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INTRODUCTION
Endoscopic retrograde cholangiopancreatography (ERCP) 
is an important procedure for the diagnosis and treatment 
of  hepatobiliary and pancreatic diseases. The ERCP suc-
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cess rate exceeds 95% in patients with a normal gastroin-
testinal anatomy[1,2]. ERCP is also increasingly carried out 
in patients with a history of  Billroth Ⅱ (B Ⅱ) gastrec-
tomy, but its success rate in this group of  patients is low 
(60%-92%)[3-7]. This procedure is more difficult because 
of  problems encountered in entering the afferent loop, 
maneuvering the endoscope through the afferent loop 
to reach the major papilla, retrograde cannulation of  the 
common bile duct, and performing an endoscopic sphinc-
terotomy (EST) in a reverse direction[3,4]. The traditional 
examination method, using a side-viewing duodenoscope, 
is not always successful in some of  these patients. If  
percutaneous transhepatic cholangiography and drainage 
(PTCD) or repeat surgery is not possible when the tradi-
tional method fails, double balloon endoscope (DBE) may 
be an excellent alternative treatment for these patients.

DBE was first introduced by Yamamoto et al[8] in 2001 
as a novel endoscopic technique that allows examination 
of  the entire small bowel. Presently, DBE is not only 
applied in diagnosis but also in endoscopic therapeutic 
interventions such as argon plasma coagulation for he-
mostasis, polypectomy, balloon dilation of  small bowel 
strictures, and placement of  enteral stents[9-12]. ERCP us-
ing DBE has been performed in patients with Roux-en-Y 
anastomosis[13-16], demonstrating that DBE system can be 
used to perform ERCP in patients with a surgically altered 
anatomy. In this paper, we describe the use of  DBE in 
the ERCP procedure (DBE-ERCP) to increase the overall 
ERCP success rate in patients with a history of  B Ⅱ gas-
trectomy. In these patients, the ERCP procedure using a 
traditional duodenoscope was unsuccessful after afferent 
loop intubation or reaching the major papilla with a long 
afferent loop failed.

MATERIALS AND METHODS
The study was approved by the Ethics Committee of  
the Chang Gung Memorial Hospital. From April 2006 
to March 2007, ERCP procedure was performed for 968 
patients in our therapeutic endoscopy center. Of  the 968 
patients, 32 (21 men and 11 women) who had a previous 
B Ⅱ gastrectomy underwent 34 ERCP attempts (3.5%). 
The mean age of  these 32 patients was 75.8 years (range 
45-91 years). The procedure was always started with a 
side-viewing duodenoscope. If  afferent loop intubation 
or reaching the papilla using the traditional duodenoscope 
was not possible, we changed to DBE for the ERCP pro-
cedure.

The DBE-ERCP procedure was performed using a 
200-cm-long Fujinon double balloon endoscopy system 
which is 9.4 mm in diameter (EN-450 T5/W, Fuji Photo 
Optical Co., Ltd., Omiya, Japan). This double balloon 
endoscope has a 2.8-mm accessory channel through 
which therapeutic interventions may be carried out. Bili-
ary cannulation was achieved using a long catheter (Glo-
tip ERCP catheter, GT-1-TE, 320-cm, Cook Endoscopy, 
Winston-Salem, NC) and a long Axcess 21 guide wire 
(AX-21-650E, 650-cm, Cook Endoscopy, Winston-Salem, 

NC). After successful biliary cannulation, a controlled 
radial expansion (CRE) balloon dilation catheter (Boston 
Scientific Corporation, Natick, MA) was used for endo-
scopic papillary balloon dilation (EPBD). A long extrac-
tion balloon (ESCORT Ⅱ double lumen extraction bal-
loon, EBL-18-320E, 320-cm, Cook Endoscopy) was used 
for retrieval of  biliary stones. Fluoroscopic pictures of  the 
DBE-ERCP procedure are shown in Figure 1, and endo-
scopic pictures are shown in Figure 2.

The endoscopic procedure was performed under con-
scious sedation with midazolam (median dose 3.5 mg, range 
2-6 mg), and pethidine (median dose 40 mg, range 30- 
60 mg). The DBE-ERCP was performed using a standard 
push-and-pull technique. The patients were placed in the 
prone position with their blood pressure, heart rate, and 
pulse oximetry monitored. Oxygen was administered if  
its saturation level dropped below 90%. The DBE-ERCP 
technique was explained to the patients and their family 
members. Written informed consent was obtained from all 
patients.

RESULTS
Among the 32 patients with a history of  B Ⅱ gastrec-
tomy, the side-viewing duodenoscope was successfully 
passed up to the papilla in 22 patients (69%), and a suc-
cessful cannulation was performed in 20 patients (63%). 
Two patients in whom selective biliary cannulation (n = 
2, 6%) failed were successfully treated with a rendezvous 
technique. ERCP using a duodenoscope was unsuccess-
ful in 10 patients (31%) when afferent loop intubation 
(n = 2, 6%), or in reaching the papilla failed because of  
a long afferent loop (n = 6, 19%), or endoscope-related 
small bowel perforation (n = 2, 6%) (Table 1).

Of  the 8 patients (2 with failure in afferent loop intu-
bation and 6 with failure in reaching the papilla, exclud-
ing those with perforation) who underwent ERCP using 
DBE, 2 were excluded because they refused to undergo 
DBE-ERCP since it was not covered by our national 
health insurance. The main indications for ERCP using 
DBE were biliary stones (n = 3, 50%), painless jaundice (n 
= 1, 17%), biliary pancreatitis (n = 1, 17%), and a dilated 
bile duct (n = 1, 17%). The DBE reached the papilla in 
all the 6 patients (100%). Selective cannulation and en-
doscopic treatment were successful in 5 patients (83%, 4 
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Table 1  Success rate and failure of endoscopic retrograde cho
langiopancreatography using a sideviewing duodenoscope in 
32 patients with a history of Billroth Ⅱ gastrectomy

Characteristic n  (%)

Endoscope successfully reached the papilla 22 (69)
Successful cannulation 20 (63) 
Cannulation by the rendezvous technique 2 (6)
Failed attempt 10 (31)
Failure in afferent loop intubation 2 (6)
Failure in reaching to the papilla   6 (19)
Endoscope-related perforation 2 (6)
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with bile duct stones and 1 underwent diagnostic ERCP). 
A biopsy for the diagnosis of  papilla of  Vater tumor was 
needed in the remaining patients. There were no imme-
diate or short-term complications related to the DBE-
ERCP. Therapeutic interventions using DBE were EBPD 
with stone extraction in 4 patients (66%), papilla of  Vater 
tumor biopsy in 1 patient (17%), and diagnostic ERCP 
in 1 patient (17%). The overall success rate of  traditional 

side-viewing duodenoscopic ERCP and DBE-ERCP was 
69% (22/32) and 88% (28/32), respectively, in the patients 
with a history of  B Ⅱ gastrectomy. 

DISCUSSION
Because of  anatomical changes, ERCP is more challeng-
ing in patients who have undergone B Ⅱ gastrectomy. 
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Figure 1  Fluoroscopy showing the long afferent loop and the major papilla that could not be reached by duodenoscope (A), the long afferent loop that 
could be shortened by double balloon endoscope and the papilla that could be reached (B-D), stones found after biliary cannulation (E) and endoscopic 
papillary balloon dilation (F), and stones removed using the balloon (G, H).
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Figure 2  Endoscopy showing the papilla reached (A) and successfully cannulated (B) by double balloon endoscope, the guide wire left in the bile duct (C), 
endoscopic papillary balloon dilation performed (D, E), and stones found using the balloon (F).
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The success rate of  ERCP is lower in such patients than 
in those with a normal gastrointestinal anatomy[3-7]. ERCP 
is difficult because endoscopists encounter problems in 
afferent loop intubation, reaching the papilla, selective 
cannulation, and performing an EST in a reverse direc-
tion[3,4]. ERCP for patients with a history of  B Ⅱ gastrec-
tomy is associated with a higher rate of  perforation and 
other complications due to the above mentioned technical 
difficulties. It was reported that the overall complication, 
perforation, and mortality rates are 8%-13%, 0.6%-11%, 
and 1%, respectively[3-5,17-19]. 

In our series, the side-viewing duodenoscope was suc-
cessfully passed up to the papilla in 69% of  the patients 
with a history of  B Ⅱ gastrectomy, and the cannulation 
was successful in 63% of  the patients. Six percent of  
the patients who failed in selective biliary cannulation 
were successfully treated with the rendezvous technique. 
ERCP using the duodenoscope was unsuccessful in 31% 
of  the patients when afferent loop intubation and reach-
ing the papilla failed, or endoscope-related small bowel 
perforation occurred in 6%, 19%, and 6% of  the patients, 
respectively. The perforations, detected immediately after 
the procedure, usually occurred due to endoscope loop-
ing and over-manipulation, which caused tearing of  the 
jejunal wall rather than direct perforation by the scope tip. 
Kim et al[7] have published a comparative study on the use 
of  forward-viewing endoscope and side-viewing duode-
noscope for ERCP in patients with a history of  B Ⅱ gas-
trectomy, and found that side-viewing duodenoscope leads 
to considerably more bowel perforations, indicating that 
it may be safer to use a forward-viewing endoscope when 
a ERCP is performed for patients with a history of  B Ⅱ 
gastrectomy. However, we prefer to use a side-viewing 
duodenoscope first, which allows the endoscopist to view 
the papilla en face. During therapeutic interventions such 
as EST, stenting, EPBD, and stone extraction, the manipu-
lation of  accessories is much easier using the elevator.

PTCD or surgery may be too invasive for patients in 
whom the afferent loop cannot be entered because of  
a sharp gastrojejunal anastomotic curve or the papilla 
cannot be reached because of  the long afferent loop us-
ing a duodenoscope. In these cases, DBE is an excellent 
alternative treatment modality. DBE is a novel endoscopic 
procedure that allows examination of  the entire small 
bowel in non-surgical patients[8]. In addition, it has been 
used for diagnostic and therapeutic ERCP in patients with 
Roux-en-Y anastomosis[13-16], demonstrating that the DBE 
system can be used to perform ERCP in patients with a 
surgically altered anatomy. Most of  the complications that 
occur in patients with a history of  B Ⅱ gastrectomy dur-
ing ERCP examination with a duodenoscopy are due to 
the tortuous afferent loop and over-manipulation of  the 
duodenoscope. The advantage of  DBE is that the push-
and-pull method can overcome the sharp angulation of  
the anastomosis, and shorten the tortuous and long af-
ferent loop. In addition, too much pressure on the small 
bowel wall can be avoided, and the endoscope can be in-
serted more smoothly and deeply. The DBE method can 

also avoid some complications of  duodenoscopic ERCP, 
such as perforation.

In the present study, the overall success rate of  tra-
ditional side-viewing duodenoscopic ERCP and DBE-
ERCP was 69% and 88%, respectively, in the patients 
with a history of  B Ⅱ gastrectomy. Our study has some 
limitations, such as a small number of  patients, and the 
study conducted at a single center. Multicenter, con-
trolled studies are needed to confirm our results. 

In conclusion, DBE can be used in ERCP for patients 
with a history of  B Ⅱ gastrectomy due to failure in af-
ferent loop intubation or reaching the papilla using the 
traditional duodenoscope, and is a useful, safe, and effec-
tive procedure for diagnosis and therapeutic interventions. 
The procedure increases the overall success rate of  ERCP 
in this group of  patients. 
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