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ERCP in patients with Billroth II can be challenging even in experienced hands because of altered 
anatomy. The challenges include afferent limb intubation, reaching the duodenal papilla, and 
selective cannulation. In general, side-viewing endoscope is preferred but it is mostly operator 
dependent and when the afferent limb is long, colonoscope or single or double-balloon enteroscope 
can be useful. Similarly, the choice of sphincterotomy technique depends on the individual 
endoscopist’s preference. The risk of complications like perforation, bleeding, cholangitis, and 
pancreatitis can be higher with ERCP in Billroth II patients when compared to native anatomy.

disease, and management of devascularization 
injuries of the stomach secondary to trauma. The 
choice of reconstruction depends on the remnant 
anatomy available for reconstruction and from 
the previous studies, Roux-en-Y reconstruction 
appears to be well tolerated with better quality of 
life when compared to Billroth II.1 Endoscopic 
retrograde cholangiopancreatography (ERCP) is 
technically difficult in patients with Billroth II as 
the papilla can only be reached through the afferent 
limb and the papillae of vater appears upside-
down compared with its orientation in native 
anatomy.2 In this review article, we will discuss the 
technical challenges of ERCP in Billroth II using 
different types of endoscopes, complications, and 
outcomes of ERCP as patients with this anatomic 
reconstruction are still encountered in clinical 
practice. 

INTRODUCTION 

Billroth II reconstruction is performed 
when more extended distal gastrectomy is 
required, and it preserves jejunal continuity 

not duodenal continuity. The procedure involves 
anastomosing the remnant stomach to the proximal 
jejunum in an end-to-side fashion. The afferent limb 
is from the duodenum and an efferent limb extends 
distally. The common indications for Billroth II 
procedure are to treat malignant tumor in the distal 
lower two-thirds of the stomach, complications 
of peptic ulcer disease (perforation, bleeding, 
and duodenal stricture), neuroendocrine ulcer 
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angulation of the afferent limb, and the presence 
of braun anastomosis.11,12 Braun anastomosis is 
creating an enteroenterostomy between the afferent 
and efferent limbs to divert food to the efferent 
limb to prevent bile reflux.13 While some authors 
report differences in the papillary access failure 
rates using the duodenoscope (31.8%) and forward-
viewing endoscopes (8.65%), others showed 
similar papillary access failure rates with different 
endoscopes.14,15 In situations where the afferent 
limb could not be intubated or advancing within 
the afferent limb is challenging, the use of a front-
viewing endoscope, changing the position to supine 
or prone position, and manual compression in the 
epigastric region can help reduce the limbing of 
the endoscope.16,17

Selective cannulation of the bile duct can be 
challenging in patients with Billroth II anatomy 
because of the inverted orientation of the papilla 
and, by extension, the pancreatic duct and the 
common bile duct (CBD). (Figure 1) The elevator 
on the side-viewing duodenoscope allows precise 
manipulation during the cannulation step of 
the ERCP and the success rate of cannulation 
is higher when the side-viewing endoscope is 
used when compared with the forward-viewing 
endoscope.18 A transparent cap can, to some extent, 
overcome the lack of an elevator on the forward-
viewing endoscope as it enhances the stability 
of the endoscope and provides a higher degree 
of anatomic alignment between the catheter and 
the desired duct during selective cannulation.18 In 
terms of the endoscopic view, the position of the 
working channel is very important. The position 
of the working channels is different for each of the 
endoscopes. Selective cannulation can be attempted 
by matching the orientation of the position where 
the catheter emerges on the endoscopic view and 
the position of the papilla, although in practice this 
can be difficult, especially with a forward viewing 
instrument.

Sphincterotomy
In patients with Billroth II reconstructions, 
because of the reversed anatomy, a biliary 
sphincterotomy should be undertaken in the 
direction of 5 o’clock instead of 11 o’clock. The 
choice of the sphincterotomy technique depends 
on the individual endoscopist’s preference. The 

Billroth II Anatomy
The Billroth II anastomosis is constructed after the 
proximal stomach is transected at the antrum and 
the duodenum is divided distal to the pyloric ring. 
Billroth II gastrojejunostomy anastomosis can be of 
two types, anastomosis involving the entire gastric 
division edge (polya) or part of the entire gastric 
division edge (Hofmeister).3 In the polya technique, 
the gastrojejunal anastomosis includes the entire 
length of the gastric resection line, whereas in 
the Hofmeister technique, the half of the gastric 
resection line closest to the lesser curvature is 
sutured, and the lower half closest to the greater 
curvature is anastomosed to the proximal jejunum. 
The anisoperistaltic anastomosis (afferent loop 
on the lesser curvature) helps the biliopancreatic 
secretions that reach the lesser curvature to empty 
along the greater curvature of the stomach and 
prevents biliary reflux. An infracolic anastomosis 
prevents the jejunal loop from narrowing as it 
traverses the mesocolon. Retrocolic position 
when compared to precolic decreases delayed 
gastric emptying.4 A precolic gastroenterostomy 
is necessary when the lesser cavity is inaccessible 
among patients undergoing palliative gastrectomy. 

The common indications for Billroth II 
reconstruction include gastric cancer (lesions in 
the lower two-thirds of the stomach), leiomyoma, 
complications of ulcer disease (gastric outlet 
obstruction, bleeding, perforation), and 
devascularization injury to stomach.5-7

The perioperative outcomes among patients 
with gastric cancer are similar in both Roux-
en-Y and Billroth II groups in terms of morbidity, 
mortality, and nutritional impairment.8 The rate 
of anastomotic inflammation and biliary reflux 
is higher with Billroth II when compared to 
Roux-en-Y group.9 Roux-en-Y has a higher rate 
of delayed gastric emptying when compared to 
Billroth II.10 

Technical Challenges of ERCP 
in Billroth II Anatomy
The inability to reach the papilla is one of the 
most common causes for the failure of ERCP in 
patients with altered anatomy. The various factors 
that contribute to the difficult access to the papilla 
include the length of the afferent limb, limbing of 
the duodenoscope in the remnant stomach, excess 
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after cannulation of the bile duct with a guide 
wire.19 Needle-knife (Huibregtse Triple Lumen 
Needle Knife, Cook Medical, Limerick, Ireland) 
EST guided by biliary endoprosthesis using a 
side-viewing or forward-viewing endoscope is 
performed in three steps (cannulation of the bile 
duct using a guide wire, insertion of a biliary stent, 
and the biliary stent is used as a guidance while 
cutting the papilla with a needle knife).19 

When the cutting scores were compared by the 
three different techniques (standard sphincterotome, 
Billroth II sphincterotome and needle-knife 
sphincterotome), the needle knife was significantly 
superior to the others and Billroth II sphincterotome 
had significantly shorter time consumption when 

various methods of performing sphincterotomy 
in patients with Billroth II include standard 
sphincterotomy, reverse sphincterotomy (Billroth II 
sphincterotome) and needle-knife sphincterotome 
guided by biliary endoprosthesis. Wire-guided 
standard sphincterotome (PreCurved Double 
Lumen Sphincterotome, Cook Medical, Limerick, 
Ireland) endoscopic sphincterotomy (EST) is 
performed using a side-viewing or forward-
viewing endoscope, a guidewire is first inserted 
in the bile duct and then a standard sphincterotome 
was used to perform the EST.19 Wire-guided BII 
sphincterotome (Billroth II Sphincterotome, 
Cook Medical, Limercik, Ireland) EST using a 
side-viewing or forward-viewing endoscope is 
performed by using a Billroth II sphincterotome 

Figure 1b. Cannulation of the biliary tree with an 
inverted rotatable sphincterotome

Figure 1d. A plastic biliary stent is placed across the 
stricture. An EUS was also performed in the same 
procedure to biopsy the associated pancreatic mass.

Figure 1a. Endoscopic image of inverted papilla 
in a Billroth II patient

Figure 1c. Cholangiogram showing high grade 
malignant biliary stricture

(continued on page 54)
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compared to the others.19 Abdelhafez et al. showed 
the efficacy of endoscopic sphincterotomy using 
standard sphincterotome, BII sphincterotome, 
and needle knife guided by endoprosthesis were 
2.2±3.0, 6.3±2.8, 8.9±1.5 (blinded videotypes 
rated by an ERCP expert using mean and standard 
deviation on a scale of 0-10) respectively.19 The 
study did not find any significant difference in 
the efficacy of the endoscopic sphincterotomy 
using forward or side-viewing endoscopes. Also, 
the mean and standard deviation for the duration 
(seconds) of different endoscopic sphincterotomy 
techniques using standard sphincterotome, B 
II sphincterotome, and needle knife guided by 
endoprosthesis showed 249.8±105.9, 163.5±80.7, 

and 243.4±37.8 respectively.19 There was no 
significant difference between the duration of 
different endoscopic sphincterotomy techniques 
using forward or side-viewing endoscopes.

Endoscopic transpapillary balloon dilation 
(EPBD) can be safe and effective in Billroth II 
patients for the removal of large CBD stones 
without ES but some authors recommend ES before 
EPBD to prevent pancreatitis and ES can guide the 
ballooning direction for the effective removal of 
bile duct stone.20,21 

ERCP Procedure
ERCP procedures in patients who have undergone 
previous Billroth II gastrectomy patients are 
generally approached initially with a side-viewing 

Figure 2b. After cannulation of the bile duct with an 
inverted rotatable sphincterotome, the cutting wire 
is oriented to the opposite of normal positioning.

Figure 2d. A large stone is removed from the bile 
duct after sphincterotomy using a stone retrieval 
basket.

Figure 2a. Endoscopic image of inverted papilla in 
a Billroth II patient. Note pus at ampulla consistent 
with cholangitis.

Figure 2c. Biliary sphincterotomy is performed 
with the inverted sphincterotome.

(continued from page 52)
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duodenoscope. In most patients, the ampulla can 
be reached with this device. If this is not the case, 
the duodenoscope can be changed to a forward-
viewing gastroscope or an adult or pediatric 
colonoscope. The afferent limb is usually located 
in the lesser curvature of the stomach, but in 
practice identifying the afferent limb is often a 
matter of trial and error. If there is no evidence of 
bile on the intubated limb and if the endoscope is 
in the left abdominal quadrant toward the pelvis on 
the fluoroscopic image, the other limb should be 
accessed. In situations where the afferent limb is 
tight with sharp angulations, a catheter and a soft 
angled guidewire can be advanced to the duodenal 
stump under fluoroscopic guidance to determine 
if it is feasible to proceed with the duodenoscope. 
Fluoroscopy often provides critical clues as to 
which limb has been intubated, as the endoscope 
should still arc towards the right upper quadrant.

Cannulation can be performed using standard 
straight ERCP catheters (ERCP-1-HKB, Cook 
Endoscopy, Winston Salem, North Carolina, 
USA) or bendable catheters (Swing Tip, Olympus 
Medical, Tokyo, Japan).22 In patients with Billroth 
II, some find straight catheters to be more useful 
as the direction for cannulation is at the 5 o’clock 
position and steerable catheters can guide to the 
papilla. Other practitioners simply start with a 
sphincterotome as these can often be rotated to 
accommodate the inverted ampulla and simplify 
cannulation. 

Technical success is defined by access to the 
papilla and cannulation of the desired duct (biliary 
or pancreatic). Clinical success is achieved by 
extraction of the stone from the bile duct, stent 
placement for benign or malignant stricture, and 
achieving biliary or pancreatic drainage.17 

Types of Endoscopes
The choice of the endoscope for ERCP in patients 
with Billroth II gastrectomy depends on the operator 
preference. The forward-viewing endoscope allows 
to enter the afferent limb easily and safely because 
of the advantage to see the lumen en face.23 The 
disadvantages with the forward-viewing endoscope 
are its shorter working length, which may create 
problems reaching the papilla (especially in patients 
with a long afferent limb) and the lack of elevator.24 
The cap assisted forward-viewing endoscope can 

aid in better identification of the afferent limb 
by allowing better maneuvering around acute 
angulations.25 The cap provides a fixed distance 
between the jejunal wall and tip of the endoscope 
and allows easier cannulation of the papilla. On 
the other hand, the side-viewing endoscope has 
the advantage of having a long working length 
and an elevator. However, with the side-viewing 
endoscope it is not always possible to see the lumen 
en face which makes it challenging to enter the 
afferent loop and increases the risk of small bowel 
perforation.26 

The anterior oblique-viewing endoscope 
has the advantage of both forward-viewing and 
side-viewing endoscope by providing both good 
visibility and the presence of elevator helps in the 
cannulation of the desired duct.27 This device is 
not in widespread use. 

When the efferent limb is too long to reach the 
afferent limb, a colonoscope or a single-balloon or 
double-balloon enteroscope (DBE) with a wide 
working channel can be useful.28 A colonoscope 
can often reach the ampulla in patients with Billroth 
II anatomy. A balloon-assisted enteroscope can 
help to overcome sometimes the sharp angulation 
of the gastrojejunal anastomosis and can advance 
deep into the small intestine when compared 
to side-viewing or standard forward-viewing 
endoscopes.29,30 The disadvantages of balloon-
assisted enteroscopy include difficulty in obtaining 
an en face view of the papilla, the fact that they can 
be technically demanding to operate and requires 
expertise, and the need for specialized equipment.31  

Risk Factors for ERCP and Complications
Looping during scope insertion can be a risk 
factor for perforation during ERCP in patients 
with Billroth II anatomy. Perforation can occur 
via the tip or the shaft of the endoscope. The shape 
of endoscope insertion upon reaching the target 
site in patients with Billroth II reconstruction can 
be J type or looped (L) type. J type is a simple 
scope configuration that makes it easy to reach the 
ampulla, while L type scope insertion forms a loop 
and makes it challenging to reach the ampulla.32 
In patients with Billroth II reconstruction, 
loop-shaped insertion of the endoscope upon 
reaching the ampulla is strongly associated with 
perforation.32 Intestinal adhesions from Billroth II 
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EST, EST+EPBD, and EPLBD were reported to 
be 1.7%, 1.3%, and 1.8% respectively.31 Published 
outcomes following ERCP in Billroth II patients are 
shown in Table 1. practicalgastro.com/uploads/
adler-table-1.pdf

CONCLUSION
ERCP in Billroth II can be technically challenging 
but safe in experienced hands. In general, side-
viewing endoscope with or without endoscopic 
sphincterotomy can aid in the successful 
cannulation and lead to both technical and clinical 
success. However, the choice of endoscope 
sometimes depends on the endoscopists preference, 
the patient’s specific surgical anatomy, and the 
indication for the procedure. Single or double 
balloon enteroscope can be useful when the 
afferent limb is too long to reach and careful 
planning prior to the procedure can reduce the risk 
of complications. Prompt recognition of adverse 
events like perforation, cholangitis, pancreatitis, 
and bleeding can lead to effective management 
and improve the outcomes of ERCP in Billroth II 
patients. 
References
1. Zong L, Chen P. Billroth I vs. Billroth II vs. Roux-en-Y 

following distal gastrectomy: a meta-analysis based on 15 
studies. Hepatogastroenterology. 2011;58(109):1413-1424.

2. Osnes M, Rosseland AR, Aabakken L. Endoscopic 
retrograde cholangiography and endoscopic papillotomy 
in patients with a previous Billroth-II resection. Gut. 
1986;27(10):1193-1198.

3. Piessen G, Triboulet JP, Mariette C. Reconstruction 
after gastrectomy: which technique is best? J Visc Surg. 
2010;147(5):e273-283.

4. Csendes A, Burgos AM, Smok G, Burdiles P, Braghetto 
I, Diaz JC. Latest results (12-21 years) of a prospective 
randomized study comparing Billroth II and Roux-en-Y 
anastomosis after a partial gastrectomy plus vagotomy 
in patients with duodenal ulcers. Annals of surgery. 
2009;249(2):189-194.

5. Folli S, Dente M, Dell’Amore D, et al. Early gastric cancer: 
prognostic factors in 223 patients. The British journal of 
surgery. 1995;82(7):952-956.

6. Choi YB, Oh ST. Laparoscopy in the management of 
gastric submucosal tumors. Surg Endosc. 2000;14(8):741-
745.

7. Zittel TT, Jehle EC, Becker HD. Surgical management 
of peptic ulcer disease today--indication, technique and 
outcome. Langenbeck’s archives of surgery. 2000;385(2):84-
96.

8. Tran TB, Worhunsky DJ, Squires MH, et al. To Roux or not 
to Roux: a comparison between Roux-en-Y and Billroth II 
reconstruction following partial gastrectomy for gastric 

reconstruction can also lead to perforation during 
ERCP and it is unclear if antecolic or retrocolic 
gastrojejunostomy is more strongly associated with 
intestinal adhesions.32 

Surgically altered anatomy is a risk factor for 
perforation while performing ERCP. Previous 
studies showed that the overall rate of perforation 
during ERCP with normal anatomy, Roux-en-Y and 
Billroth II were 0.35%, 2.0-11.1%, and 5.6-7.7% 
respectively, illustrating the increased risk in these 
patients.26,33-36 Perforations usually occur when the 
afferent limb is entered near the duodenojejunal 
flexure resulting in tear of the jejunal wall, rather 
than direct perforation by the tip of the scope.26 
Perforations can also occur after sphincterotomy, 
which is estimated to occur in 1.5-5% patients with 
Billroth II anatomy.37 The rate of perforation with 
sphincterotomy is higher with Billroth II anatomy 
because of the inverted position and there is often 
a paucity of information regarding the direction of 
cutting, and length of the sphincterotomy.26 

Perforations are more common at the acute 
angled site of the afferent limb.38 Perforations 
after sphincterotomy can be intraperitoneal or 
retroperitoneal. Most retroperitoneal perforations 
can be managed conservatively by bowel rest, 
nasogastric biliary decompression, and antibiotics. 

When the rates of complications are compared 
using different endoscopes, more adverse events 
have been reported with the use of side-viewing 
endoscope, although most favor this device in the 
context of Billroth II ERCP. Park et al. showed 
that the rate of bowel perforation vs. post-ERCP 
pancreatitis using side-viewing, forward-viewing, 
balloon-assisted, oblique-viewing, and dual-lumen 
endoscope in Billroth II anatomy were 3.6% vs. 
1.8%, 1.7% vs. 4.1%, 4.1% vs. 3.0%, 1.2% vs. 
1.8%, and 3.1% vs. 1.6 % respectively.31 Similarly, 
bleeding with side-viewing, forward-viewing, and 
oblique-viewing endoscope occurred in 1.9%, 
1.4%, and 0.6% respectively.31 

The rates of bowel perforation vs. post-ERCP 
pancreatitis in patients with Billroth II anatomy 
who underwent endoscopic sphincterotomy, EST+ 
Endoscopic papillary balloon dilation (EPBD), 
EPBD, and endoscopic papillary large balloon 
dilation (EPLBD) have been reported to be 3.5% 
vs. 1.2%, 1.3% vs. 3.7%, 2.0% vs. 6.5%, 1.8% 
vs. 2.3% respectively.31 Similarly, bleeding with (continued on page 58)



58 PRACTICAL GASTROENTEROLOGY • APRIL 2022

FRONTIERS IN ENDOSCOPY, SERIES #80

Techniques and Outcomes of ERCP in Patients with Billroth II Anatomy

cancer. Gastric Cancer. 2016;19(3):994-1001.
9. Lee MS, Ahn SH, Lee JH, et al. What is the best 

reconstruction method after distal gastrectomy for gastric 
cancer? Surg Endosc. 2012;26(6):1539-1547.

10. Shimoda M, Kubota K, Katoh M, Kita J. Effect of billroth II 
or Roux-en-Y reconstruction for the gastrojejunostomy on 
delayed gastric emptying after pancreaticoduodenectomy: 
a randomized controlled study. Annals of surgery. 
2013;257(5):938-942.

11. Lin LF, Siauw CP, Ho KS, Tung JC. ERCP in post-Billroth 
II gastrectomy patients: emphasis on technique. Am J 
Gastroenterol. 1999;94(1):144-148.

12. Safrany L, Neuhaus B, Portocarrero G, Krause S. 
Endoscopic sphincterotomy in patients with Billroth II 
gastrectomy. Endoscopy. 1980;12(1):16-22.

13. Vogel SB, Drane WE, Woodward ER. Clinical and 
radionuclide evaluation of bile diversion by Braun 
enteroenterostomy: prevention and treatment of alkaline 
reflux gastritis. An alternative to Roux-en-Y diversion. 
Annals of surgery. 1994;219(5):458-465; discussion 465-
456.

14. Kim MH, Lee SK, Lee MH, et al. Endoscopic 
retrograde cholangiopancreatography and needle-knife 
sphincterotomy in patients with Billroth II gastrectomy: a 
comparative study of the forward-viewing endoscope and 
the side-viewing duodenoscope. Endoscopy. 1997;29(2):82-
85.

15. Wang F, Xu B, Li Q, et al. Endoscopic retrograde 
cholangiopancreatography in patients with surgically 
altered anatomy: One single center’s experience. Medicine 
(Baltimore). 2016;95(52):e5743.

16. Byun JW, Kim JW, Sung SY, et al. Usefulness of 
Forward-Viewing Endoscope for Endoscopic Retrograde 
Cholangiopancreatography in Patients with Billroth II 
Gastrectomy. Clin Endosc. 2012;45(4):397-403.

17. Caglar E, Atasoy D, Tozlu M, Altinkaya E, Dogan S, Senturk 
H. Experience of the Endoscopists Matters in Endoscopic 
Retrograde Cholangiopancreatography in Billroth II 
Gastrectomy Patients. Clin Endosc. 2020;53(1):82-89.

18. Park TY, Bang CS, Choi SH, et al. Forward-viewing 
endoscope for ERCP in patients with Billroth II 
gastrectomy: a systematic review and meta-analysis. Surg 
Endosc. 2018;32(11):4598-4613.

19. Abdelhafez M, Frimberger E, Klare P, Haller B, Schmid RM, 
von Delius S. Comparison of endoscopic sphincterotomy 
techniques after Billroth II gastrectomy using a novel 
mechanical simulator. Surg Endosc. 2017;31(12):5342-5347.

20. Heo JH, Kang DH, Jung HJ, et al. Endoscopic 
sphincterotomy plus large-balloon dilation versus 
endoscopic sphincterotomy for removal of bile-duct stones. 
Gastrointestinal endoscopy. 2007;66(4):720-726; quiz 768, 
771.

21. Lee TH, Hwang JC, Choi HJ, et al. One-Step Transpapillary 
Balloon Dilation under Cap-Fitted Endoscopy without a 
Preceding Sphincterotomy for the Removal of Bile Duct 
Stones in Billroth II Gastrectomy. Gut Liver. 2012;6(1):113-
117.

22. Bove V, Tringali A, Familiari P, et al. ERCP in patients 
with prior Billroth II gastrectomy: report of 30 years’ 
experience. Endoscopy. 2015;47(7):611-616.

23. Sen-Yo M, Kaino S, Suenaga S, et al. Utility of the 
Anterior Oblique-Viewing Endoscope and the Double-
Balloon Enteroscope for Endoscopic Retrograde 

Cholangiopancreatography in Patients with Billroth II 
Gastrectomy. Gastroenterol Res Pract. 2012;2012:389269.

24. Lin CH, Tang JH, Cheng CL, et al. Double balloon 
endoscopy increases the ERCP success rate in patients 
with a history of Billroth II gastrectomy. World journal of 
gastroenterology. 2010;16(36):4594-4598.

25. Park CH, Lee WS, Joo YE, Kim HS, Choi SK, Rew 
JS. Cap-assisted ERCP in patients with a Billroth II 
gastrectomy. Gastrointestinal endoscopy. 2007;66(3):612-
615.

26. Faylona JM, Qadir A, Chan AC, Lau JY, Chung SC. 
Small-bowel perforations related to endoscopic retrograde 
cholangiopancreatography (ERCP) in patients with Billroth 
II gastrectomy. Endoscopy. 1999;31(7):546-549.

27. Nakahara K, Okuse C, Suetani K, et al. Endoscopic 
retrograde cholangiography using an anterior oblique-
viewing endoscope in patients with altered gastrointestinal 
anatomy. Dig Dis Sci. 2015;60(4):944-950.

28. Okabe Y, Ishida Y, Kuraoka K, Ushijima T, Tsuruta O. 
Endoscopic bile duct and/or pancreatic duct cannulation 
technique for patients with surgically altered gastrointestinal 
anatomy. Dig Endosc. 2014;26 Suppl 2:122-126.

29. Osoegawa T, Motomura Y, Akahoshi K, et al. Improved 
techniques for double-balloon-enteroscopy-assisted 
endoscopic retrograde cholangiopancreatography. World 
journal of gastroenterology. 2012;18(46):6843-6849.

30. Chu YC, Su SJ, Yang CC, Yeh YH, Chen CH, Yueh 
SK. ERCP plus papillotomy by use of double-balloon 
enteroscopy after Billroth II gastrectomy. Gastrointestinal 
endoscopy. 2007;66(6):1234-1236.

31. Park TY, Song TJ. Recent advances in endoscopic 
retrograde cholangiopancreatography in Billroth II 
gastrectomy patients: A systematic review. World journal 
of gastroenterology. 2019;25(24):3091-3107.

32. Takano S, Fukasawa M, Shindo H, et al. Risk factors 
for perforation during endoscopic retrograde 
cholangiopancreatography in post-reconstruction intestinal 
tract. World J Clin Cases. 2019;7(1):10-18.

33. Enns R, Eloubeidi MA, Mergener K, et al. ERCP-related 
perforations: risk factors and management. Endoscopy. 
2002;34(4):293-298.

34. Bagci S, Tuzun A, Ates Y, et al. Efficacy and safety of 
endoscopic retrograde cholangiopancreatography in patients 
with Billroth II anastomosis. Hepatogastroenterology. 
2005;52(62):356-359.

35. Itoi T, Ishii K, Sofuni A, et al. Long- and short-type 
double-balloon enteroscopy-assisted therapeutic ERCP for 
intact papilla in patients with a Roux-en-Y anastomosis. 
Surg Endosc. 2011;25(3):713-721.

36. Shimatani M, Matsushita M, Takaoka M, et al. Effective 
“short” double-balloon enteroscope for diagnostic and 
therapeutic ERCP in patients with altered gastrointestinal 
anatomy: a large case series. Endoscopy. 2009;41(10):849-
854.

37. Cotton PB, Lehman G, Vennes J, et al. Endoscopic 
sphincterotomy complications and their management: 
an attempt at consensus. Gastrointestinal endoscopy. 
1991;37(3):383-393.

38. Park TY, Kang JS, Song TJ, et al. Outcomes of ERCP 
in Billroth II gastrectomy patients. Gastrointestinal 
endoscopy. 2016;83(6):1193-1201.

39. Costamagna G, Mutignani M, Perri V, Gabrielli A, 
Locicero P, Crucitti F. Diagnostic and therapeutic ERCP in 
patients with Billroth II gastrectomy. Acta Gastroenterol 

(continued from page 56)



FRONTIERS IN ENDOSCOPY, SERIES #80

Techniques and Outcomes of ERCP in Patients with Billroth II Anatomy

PRACTICAL GASTROENTEROLOGY • APRIL 2022 59

Belg. 1994;57(2):155-162.
40. Hintze RE, Veltzke W, Adler A, Abou-Rebyeh H. Endoscopic 

sphincterotomy using an S-shaped sphincterotome in 
patients with a Billroth II or Roux-en-Y gastrojejunostomy. 
Endoscopy. 1997;29(2):74-78.

41. Bergman JJ, van Berkel AM, Bruno MJ, et al. A randomized 
trial of endoscopic balloon dilation and endoscopic 
sphincterotomy for removal of bile duct stones in patients 
with a prior Billroth II gastrectomy. Gastrointestinal 
endoscopy. 2001;53(1):19-26.

42. Swarnkar K, Stamatakis JD, Young WT. 
Diagnostic and therapeutic endoscopic retrograde 
cholangiopancreaticography after Billroth II gastrectomy-
-safe provision in a district general hospital. Ann R Coll 
Surg Engl. 2005;87(4):274-276.

43. Cicek B, Parlak E, Disibeyaz S, Koksal AS, Sahin B. 
Endoscopic retrograde cholangiopancreatography in 
patients with Billroth II gastroenterostomy. Journal of 
gastroenterology and hepatology. 2007;22(8):1210-1213.

44. Nakahara K, Horaguchi J, Fujita N, et al. Therapeutic 
endoscopic retrograde cholangiopancreatography using an 
anterior oblique-viewing endoscope for bile duct stones in 
patients with prior Billroth II gastrectomy. J Gastroenterol. 
2009;44(3):212-217.

45. Choi CW, Choi JS, Kang DH, et al. Endoscopic papillary 
large balloon dilation in Billroth II gastrectomy patients 
with bile duct stones. Journal of gastroenterology and 
hepatology. 2012;27(2):256-260.

46. Jang HW, Lee KJ, Jung MJ, et al. Endoscopic papillary 
large balloon dilatation alone is safe and effective for 
the treatment of difficult choledocholithiasis in cases of 
Billroth II gastrectomy: a single center experience. Dig Dis 
Sci. 2013;58(6):1737-1743.

47. Yao W, Huang Y, Chang H, Li K, Huang X. Endoscopic 
Retrograde Cholangiopancreatography Using a Dual-
Lumen Endogastroscope for Patients with Billroth II 
Gastrectomy. Gastroenterol Res Pract. 2013;2013:146867.

48. Kawamura T, Mandai K, Uno K, Yasuda K. Does single-
balloon enteroscopy contribute to successful endoscopic 
retrograde cholangiopancreatography in patients with 
surgically altered gastrointestinal anatomy? ISRN 
Gastroenterol. 2013;2013:214958.

49. Iwai T, Kida M, Yamauchi H, Imaizumi H, Koizumi W. 
Short-type and conventional single-balloon enteroscopes 
for endoscopic retrograde cholangiopancreatography in 
patients with surgically altered anatomy: single-center 
experience. Dig Endosc. 2014;26 Suppl 2:156-163.

50. Katanuma A, Isayama H. Current status of endoscopic 
retrograde cholangiopancreatography in patients with 
surgically altered anatomy in Japan: questionnaire survey 
and important discussion points at Endoscopic Forum 
Japan 2013. Dig Endosc. 2014;26 Suppl 2:109-115.

51. Kim KH, Kim TN. Endoscopic papillary large balloon 
dilation for the retrieval of bile duct stones after prior Billroth 
II gastrectomy. Saudi J Gastroenterol. 2014;20(2):128-133.

52. Cheng CL, Liu NJ, Tang JH, et al. Double-balloon 
enteroscopy for ERCP in patients with Billroth II anatomy: 
results of a large series of papillary large-balloon dilation 
for biliary stone removal. Endosc Int Open. 2015;3(3):E216-
222.

53. Ki HS, Park CH, Jun CH, et al. Feasibility of cap-assisted 
endoscopic retrograde cholangiopancreatography in 
patients with altered gastrointestinal anatomy. Gut Liver. 
2015;9(1):109-112.

54. Yane K, Katanuma A, Maguchi H, et al. Short-type single-
balloon enteroscope-assisted ERCP in postsurgical altered 
anatomy: potential factors affecting procedural failure. 
Endoscopy. 2017;49(1):69-74.

55. Wang S, Liu W, Sun S, et al. Clinical evaluation of 
double-channel gastroscope for endoscopic retrograde 
cholangiopancreatography in patients with Billroth II 
gastrectomy. Prz Gastroenterol. 2016;11(3):163-169.

56. Wu WG, Mei JW, Zhao MN, et al. Use of the Conventional 
Side-viewing Duodenoscope for Successful Endoscopic 
Retrograde Cholangiopancreatography in Postgastrectomy 
Patients. J Clin Gastroenterol. 2016;50(3):244-251.

57. Shimatani M, Hatanaka H, Kogure H, et al. Diagnostic 
and Therapeutic Endoscopic Retrograde Cholangiography 
Using a Short-Type Double-Balloon Endoscope in Patients 
With Altered Gastrointestinal Anatomy: A Multicenter 
Prospective Study in Japan. Am J Gastroenterol. 
2016;111(12):1750-1758.

58. Mbatshi G, Macken EJ, De Schepper HU, Piessevaux H, 
Deprez PH, Moreels TG. Comparison of side-viewing 
duodenoscope and single-balloon enteroscope to perform 
ERCP in patients with Billroth II gastrectomy. Acta 
Gastroenterol Belg. 2017;80(4):493-497.

59. Sakai Y, Tsuyuguchi T, Mikata R, et al. Utility of endoscopic 
retrograde cholangiopancreatography on biliopancreatic 
diseases in patients with Billroth II-reconstructed stomach. 
World J Gastrointest Endosc. 2017;9(3):127-132.

60. Li T, Wen J, Bie LK, Lu Y, Gong B. Long-term outcomes 
of endoscopic papillary balloon dilation for removal 
of bile duct stones in Billroth II gastrectomy patients. 
Hepatobiliary Pancreat Dis Int. 2018;17(3):257-262.

61. Li JS, Zou DW, Jin ZD, et al. Endoscopic retrograde 
cholangiopancreatography in Billroth II gastrectomy 
patients: Outcomes and potential factors affecting technical 
failure. Saudi J Gastroenterol. 2019;25(6):355-361.

62. Li JS, Zou DW, Jin ZD, et al. Predictive factors for extraction 
of common bile duct stones during endoscopic retrograde 
cholangiopancreatography in Billroth II anatomy patients. 
Surg Endosc. 2020;34(6):2454-2459.

63. Tokuhara M, Shimatani M, Mitsuyama T, et al. 
Evaluation of complications after endoscopic retrograde 
cholangiopancreatography using a short type double 
balloon endoscope in patients with altered gastrointestinal 
anatomy: a single-center retrospective study of 1,576 
procedures. Journal of gastroenterology and hepatology. 
2020;35(8):1387-1396.

64. Sirin G, Hulagu S. Double balloon enteroscopy improves 
ERCP success in patients with modified small bowel 
anatomy. North Clin Istanb. 2020;7(2):131-139.

65. Yang MJ, Kim JH, Hwang JC, et al. Outcomes and Loop 
Pattern Analysis of a Road-Map Technique for ERCP with 
Side-Viewing Duodenoscope in Patients with Billroth II 
Gastrectomy (with Video). J Pers Med. 2021;11(5).

66. Coskun O, Odemis B. A comparative study of side-viewing 
duodenoscope and forward-viewing gastroscope to 
perform endoscopic retrograde cholangiopancreatography 
in patients with Billroth II gastrectomy. Surg Endosc. 
2021;35(8):4222-4230.

67. Cho E, Park CH, Kim Y, Cho SY. Impact of Scope 
Exchange from a Long Single Balloon Enteroscope to 
a Gastroscope during Enteroscopy-Assisted Endoscopic 
Retrograde Cholangiopancreatography in Patients with 
Surgically Altered Anatomy. Gut Liver. 2021.


