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Endoscopic retrograde cholangiopancreatography (ERCP) in post-gastrectomy patients with Billroth II (BII) reconstruction and Roux-
en-Y (RY) reconstruction presents a challenge to therapeutic endoscopists. Major difficulties, including intubation to the ampulla of 
Vater, selective cannulation, and ampullary intervention, must be overcome in these patients. Recent data have shown that device-
assisted ERCP allows for high success rates in these patients because various devices are useful for overcoming major difficulties. 
Therefore, good knowledge of postoperative anatomy and various devices is mandatory before performing ERCP procedures for post-
gastrectomy patients. Clin Endosc  2016;49:506-509
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP) 
is currently a standard treatment for pancreatobiliary diseas-
es.1 ERCP in post-gastrectomy patients with Billroth II (BII) 
reconstruction and Roux-en-Y (RY) reconstruction presents 
a challenge for pancreatobiliary endoscopists. Four major 
challenges were encountered when performing ERCP for 
post-gastrectomy patients: first, recognizing the afferent loop; 
second, reaching the ampulla of Vater; third, cannulating 
the ampulla of Vater; and fourth, performing the ampullary 
intervention.2 Therefore, good knowledge of postoperative 
anatomy and various devices including endoscopes and acces-
sories are mandatory before performing ERCP procedures for 
post-gastrectomy patients.3 Some examples of post-gastrecto-
my anatomies include the Billroth I gastrectomy with gastro-

duodenostomy, BII with and without the Braun procedure, 
and RY esophagojejunostomy. Presently, ERCP for post-gas-
trectomy patients is carried out with various devices including 
a single-balloon enteroscope, double-balloon enteroscope, 
spiral enteroscope, and cap-fitted endoscope.4-7

TYPES OF GASTRECTOMY

Billroth I gastrectomy
The Billroth I gastrectomy involves a distal gastrectomy 

with an anastomosis of the gastric remainder to the duode-
num.8 The duodenum is straightened, and the major and mi-
nor papillae become closer to the stomach due to loss of the 
superior duodenal angle.9 Performing ERCP for patients with 
the Billroth I gastrectomy is nearly as similar as for patients 
with unaltered gastrointestinal anatomy.9

Billroth II gastrectomy
The BII gastrectomy is one of the most common procedures 

for surgical treatment of duodenal ulcers and gastric cancer.10 
The distal stomach is resected and the proximal stomach is 
anastomosed to the proximal jejunum in an end-to-side ar-
rangement.9 To divert the bile away from the remainder of the 
stomach, a side-to-side jejunojejunostomy between the affer-
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ent and efferent limbs is sometimes created. This procedure is 
well known as the Braun procedure.11

Subtotal/total gastrectomy or gastric bypass with 
Roux-en-Y anastomosis

All kinds of RY anastomoses to the esophagus or proximal 
stomach pose a difficulty when performing ERCP.9 RY recon-
structions can be divided into short-limb (<50 cm) and long-
limb (>100 cm) RY. The length of a short-limb RY is typically 
less than 40 cm from the esophagojejunal or gastrojejunal 
anastomosis to the jejunojejunal anastomosis at the base of 
the Y. However, the length of a long-limb RY is longer than 
100 cm. Long-limb RY reconstructions are often performed 
in revisional bariatric operations for patients with inadequate 
weight loss or as a primary procedure for very obese patients.9 
The types of gastrectomy are summarized in Table 1.

DEVICE-ASSISTED ERCP

Nowadays, ERCP for post-gastrectomy patients is carried 
out with various devices.4-7 Recent data have shown that de-
vice-assisted ERCP (D-ERCP) allows for high success rates in 
these patients.4-7 When performing a D-ERCP, it is necessary 

to be thoroughly familiar with the features of the endoscope 
and accessories that are going to be used. A standard balloon 
enteroscope has a 200-cm long and 2.8-mm diameter channel. 
However, the recently developed short single-balloon entero-
scope has a 152-cm long and 3.2-mm diameter channel, which 
allows for all kinds of regular ERCP accessories.12,13 The dif-
ferences between the endoscopes used for D-ERCP are sum-
marized in Table 2. The basic technique for using single- and 
double-balloon enteroscopes comprises pushing the entero-
scope into the deep intestine, pushing the overtube along with 
the enteroscope until they reach the deep intestine, inflating 
the balloon(s), fixing the distal end of the overtube in the deep 
intestine, and pulling the overtube and enteroscope to shorten 
the intestine.14 The basic technique of spiral enteroscopy is dif-
ferent from that of balloon enteroscopy. In spiral enteroscopy, 
the overtube and enteroscope are advanced as one unit, with 
a gentle push and rotation until they are past the ligament 
of Treitz.15 The spiral enteroscope overtube is then advanced 
into the small intestine, with clockwise rotation, and the small 
bowel is pleated onto the enteroscope and overtube.15 For the 
cap-fitted endoscope, a transparent cap (distal attachment; 
Olympus, Tokyo, Japan) is attached to the tip of the standard 
forward-viewing gastroscope or colonoscope.16 The cap is 
very effective for overcoming major difficulties in intubation, 
cannulation, and ampullary intervention in post-gastrectomy 
patients. Consecutive comparisons of the different D-ERCP 
methods may be difficult due to the laborious nature of ERCP 
procedures in post-gastrectomy patients. Preliminary data and 
some prospective studies suggest that the different device-as-
sisted enteroscopy methods perform equally.17

TECHNICAL KEY POINTS

Intubation to the ampulla of Vater
D-ERCP is performed under conscious/deep sedation or 

general anesthesia because the procedure is laborious.17 Car-
bon dioxide (CO2) insufflations may help relieve patients’ dis-

Table 1. Types of Gastrectomy

Gastrectomy Biliary and pan-
creatic drainage

Billroth Intact papilla

Billroth I gastroduodenostomy

BII gastrojejunostomy (with or without 
Braun anastomosis)

RY anastomosis Intact papilla

Short-limb subtotal/total gastrectomy 
with RY (<50 cm)

Long-Limb RY gastric bypass (>100 cm)

BII, Billroth II; RY, Roux-en-Y.

Table 2. Differences between the Endoscopes for Device-Assisted ERCP

Endoscope Scope length (cm) Channel diameter (mm) Accessories
Double-balloon enteroscope 200 2.8 special <8.5 F

Single-balloon enteroscope 200 2.8 special <8.5 F

Short double-balloon enteroscope 152 2.8 special <8.5 F

Short single-balloon enteroscope 152 3.2 regular 

Spiral enteroscope 200 2.8 special <8.5 F

Gastroscope 103–110 2.0–3.8 special or regular 

Colonoscope 133–168 3.2–3.7 regular

ERCP, endoscopic retrograde cholangiopancreatography.
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comfort because the degree of intestinal stretching and disten-
sion may be decreased.18,19 To reach the ampulla of Vater, the 
first challenge is documenting the afferent loop. To identify 
the afferent loop, an intraluminal injection of indigocarmine 
is valuable.20 However, this method is occasionally confusing 
because the indigocarmine can flow in two or more directions 
from the lumen at the same time. Instead of indigocarmine, 
CO2 inflation can be used intentionally as a marker for fluo-
roscopic guidance. If the lumen is in the correct position, the 
blind end keeps getting bigger and bigger on fluoroscopy due 
to CO2 inflation.21 When using a cap-fitted forward-viewing 
endoscope, it is relatively easy to identify the correct course 
for the loop and to intubate the ampulla of Vater because of 
some benefits with the cap. First, the cap is essential for an ad-
equate visual field that can show the nature of any angulations 
encountered because it can provide an adequate distance be-
tween the tip of the endoscope and the mucosal folds. In ad-
dition, the cap can displace any mucosal folds that obscure the 
lumen. Therefore, the cap is very useful for overcoming the 
sharp angulations and searching the opening of the ampulla 
of Vater.7,16 Finally, applying abdominal compression as need-
ed can help in intubating the scope.22 In summary, for suc-
cessful intubation to the ampulla of Vater in post-gastrectomy 
patients, (1) the use of indigocarmine and carbon dioxide, (2) 
fluoroscopic guidance, (3) a transparent cap, and (4) manual 
abdominal compression are essential prerequisites. 

Selective cannulation
Selective cannulation is usually attempted by matching the 

orientations of the position where the catheter emerges on 
the endoscopic viewing and the position of Vater’s papilla.23 

Therefore, the position of the working channel is import-
ant in terms of the endoscopic view. The positions of the 
working channels for each of the endoscopes are different: 
single-balloon enteroscope, 8 o’clock position; double-balloon 
enteroscope, 7 o’clock position; pediatric colonoscope, 6 o’clock 
position; and oblique-viewing endoscope, 12 o’clock position.23 
Using a cap-fitted endoscope, selective cannulation is achieved 
with a push or suction technique, using a straight catheter 
(PR-10Q; Olympus, Tokyo, Japan) through the cap. Initially, 
selective cannulation is performed with a push technique; 
the duodenal base of the papilla is pushed with the 11-o’clock 
margin of the cap, and the tip of the catheter is slowly pushed 
into the common bile duct (CBD) at the 5 o’clock position. If 
the push technique fails, the suction technique can be useful 
for selective cannulation; the tip of the catheter is passively 
advanced into the CBD while the papilla is being suctioned 
through the cap. If both the push and suction techniques fail, 
precutting or a fistulotomy can be attempted.7 Precutting or 
a fistulotomy can be performed after prophylactic pancreatic 

stent placement to reduce the risk of post-ERCP pancreatitis. 
If it is difficult to place the prophylactic pancreatic stent, fistu-
lotomy can be more beneficial.

Ampullary intervention
Ampullary interventions for the treatment of pancreatobili-

ary diseases include endoscopic sphincterotomy (EST), endo-
scopic papillary balloon dilation (EPBD), endoscopic papillary 
large balloon dilation (EPLBD), and self-expandable metal 
stent (SEMS) insertion. EST is one of the standard techniques 
for treating bile duct stones in post-gastrectomy patients. 
EST is usually performed with a push-type sphincterotome 
or a wire-guided needle knife in post-gastrectomy patients 
because of inverted anatomy of the ampulla of Vater.24 After 
placing a biliary stent, making an incision with a needle knife 
over the stent is also a useful technique.25 In post-gastrectomy 
patients, it is often difficult to perform EST because of the 
restricted scope maneuverability, inverted direction of the 
sphincterotome, and limited endoscopic view of Vater’s papil-
la. However, EPBD in post-gastrectomy patients is relatively 
easy to perform and is not associated with an increased need 
for mechanical lithotripsy or a longer procedure time.26 EST 
combined with EPLBD has been widely used for large bile 
duct stone removal.27 By performing EPLBD after limited EST, 
the biliary opening is enlarged to a greater extent to allow for 
removal of large bile duct stones, thus reducing the need for 
mechanical lithotripsy. Therefore, EPLBD can be used as an 
effective treatment option for removing large bile duct stones 
in post-gastrectomy patients.28 Finally, transpapillary SEMS 
can facilitate stone removal in patients with small bile ducts. 
This technique has appeared to be effective without major 
complications.29 A short-type single-balloon enteroscope can 
be useful for placing various SEMSs in these patients, with 
satisfactory outcomes.30 SEMSs can be a good option for am-
pullary interventions that carry a low risk of major complica-
tions in post-gastrectomy patients. 

CONCLUSIONS

D-ERCP should be considered as the first-step approach 
for ERCP in post-gastrectomy patients. For successful ERCP, 
good knowledge of postoperative anatomy and various de-
vices, including endoscopes and accessories, are mandatory 
before performing ERCP procedures for post-gastrectomy 
patients. 
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