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Endoscopic Papillary Large Balloon Dilation Combined with Guidewire-
Assisted Precut Papillotomy for the Treatment of Choledocholithiasis in 
Patients with Billroth II Gastrectomy

Tae Nyeun Kim and Si Hyung Lee

Division of Gastroenterology, Department of Internal Medicine, Yeungnam University College of Medicine, Daegu, Korea

Background/Aims: Endoscopic extraction of bile duct 
stones is difficult and often complicated in patients with a 
Billroth II gastrectomy. We evaluated a simpler technique to 
achieve an adequate ampullary opening for the removal of 
choledocholithiasis using endoscopic papillary large balloon 
dilation (EPLBD) combined with a guidewire-assisted needle-
knife papillotomy. Methods: Sixteen patients who had a 
Billroth II gastrectomy were included in this study. Following 
placement of the guidewire in the bile duct, a precut incision 
was made over the guidewire with a needle knife sphinc-
terotome inserted alongside the guidewire. Balloon dilation 
of the ampullary orifice was gradually performed. Results: 
Needle knife papillotomy over the guidewire with subse-
quent EPLBD was successful in all patients. Complete stone 
removal was achieved in 15 (93.7%) patients in 1 session. 
However, 1 (6.3%) patient required mechanical lithotripsy 
with an additional procedure for complete ductal clearance, 
and there was 1 case of minor bleeding following the EPLBD. 
There were no cases of pancreatitis or perforation. Conclu-
sions: EPLBD followed by guidewire-assisted needle-knife pa-
pillotomy appears to be a useful method with few technical 
diffi culties and a low risk of complications for the removal of 
bile duct stones in patients with prior Billroth II gastrectomy. 
(Gut Liver 2011;5:200-203)
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INTRODUCTION

Endoscopic stone removal is an established method of treat-
ment for bile duct stones. However, it is often complicated in 
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patients who have undergone Billroth II gastrectomy because 
the inverted direction of the ampulla of Vater in the endoscopic 
view makes selective cannulation of the bile duct more difficult. 
Furthermore, differently designed sphincterotomy knives or spe-
cial techniques are required to enable an endoscopic sphincter-
otomy (EST) in the up-down (6 o’clock) direction.1-10 Currently, 
the most widely used technique is the needle knife papillotomy 
over an antecedently-inserted plastic stent into the bile duct.10 
Compared to standard EST in patients with normal anatomy, 
all available techniques require more time-consuming and 
dangerous procedures, and are associated with a higher rate of 
procedure-related complications.11 Even with these methods, it 
is difficult to make an adequate sphincterotomy incision and to 
achieve ampullary widening sufficient to remove the bile duct 
stones.12

Recently, endoscopic papillary large balloon dilation (EPLBD) 
combined with limited EST (EPLBD+EST) has been reported to 
be effective and safe for the removal of common bile duct (CBD) 
stones.5,13 Although this method has had promising results, EST 
is still a problematic procedure in patients with prior Billroth 
II gastrectomy. We described a simpler technique to achieve 
adequate ampullary opening by using EPLBD combined with 
guidewire-assisted needle knife papillotomy, which was a modi-
fication of biliary endoprosthesis-guided needle knife papil-
lotomy, in patients with Billroth II gastrojejunostomy. 

MATERIALS AND METHODS 

From April 2006 to September 2009, therapeutic ERCP was 
performed in 37 patients with common duct stones who had 
previously undergone Billroth II gastrectomy. Of the total 37 
patients, 2 patients who failed to reach ampulla or to make 
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selective cannulation of bile duct, 1 patient who had the size 
of stone less than 10 mm and 18 patients who underwent en-
doscopic biliary drainage procedure to control acute cholangitis 
were excluded. Sixteen patients with successful selective biliary 
cannulation who did not perform biliary endoprosthesis were 
included in this study. The indication of EPLBD combined with 
guidewire-assisted precut papillotomy for the treatment of cho-
ledocholithiasis in patients with Billroth II gastrectomy is the 
patients who size of CBD was more than 10 mm.

The mean age of the 16 patients was 69.7±7.9 (range, 55 to 
83) years and the male to female ratio was 10:6. In cases of 
thrombocytopenia (<50,000/μL) or prolongation of the pro-
thrombin time (>3 seconds), ERCP was postponed until the 
coagulation parameters were normalized. If the patients were 
taking anticoagulant or antiplatelet agents, all medicines were 
discontinued at least 5 days before ERCP. The study protocol 
was approved by the Institutional Review Board at our center.

The procedure was performed with an Olympus side-viewing 
endoscope (TJF-160; Olympus Co., Tokyo, Japan) under con-
scious sedation with a combination of midazolam and meperi-
dine. A new catheter with a straight tip was used for diagnostic 
ERCP to facilitate cannulation of the CBD. When selective bili-

ary cannulation was successful, a 0.035 inch guidewire was in-
serted into either one of the main intrahepatic ducts through the 
diagnostic catheter. Once the guidewire was placed in the he-
patic duct, the guidewire was left in the proximal biliary tree as 
the diagnostic catheter was removed (Fig. 1). Subsequently, we 
inserted a needle knife sphincterotome (TW 1/23; Medizin-Tech-
nische-Werkstte, Endoskopie, Wesel, Germany) alongside the 
guidewire and a precut incision was made over the guidewire. 
The precutting was usually made from papillary orifice to the 
point between the proximal hooding fold and major horizontal 
fold. Once the precut papillotomy was done, the guidewire kept 
left in the proximal biliary tree and the dilating balloon (CRE 
balloon; Boston Scientific Microvasive, Cork, Ireland) was ad-
vanced over the guidewire and was positioned in the middle of 
the balloon across the ampullary orifice. Under endoscopic and 
fluoroscopic guidances, the balloon was then inflated gradu-
ally with diluted contrast media until the waist on the balloon 
disappeared. We chose balloons between 12 mm and 18 mm in 
diameter, according to the size of the stone, but not exceeding 
2 mm over the diameter of the distal CBD for safety. We main-
tained the ballooning for 10 to 60 seconds after notching of the 
balloon disappeared. Either stone retrieval baskets or balloon-

Fig. 1. With precutting made along the prepositioned guidewire (A, B), a small incision of the papilla is made (C). Adequate ampulla widening is 
achieved with subsequent endoscopic papillary large balloon dilation (D, E). The common bile duct stone is removed with a stone retrieval basket (F).
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tipped catheters were used to extract CBD stones after EPLBD, 
and mechanical lithotripsy was attempted to fragment the stone 
if the stone was too big to remove at once. A biliary drainage 
procedure was done to prevent cholangitis when incomplete 
stone removal was suspected at the end of the procedure.

To assess the efficacy and safety of this technique, the num-
ber and size of CBD stones, the number of ERCP sessions for 
complete stone removal, and complications after ERCP were 
evaluated. When there were no stones on cholangiogram after 
stone extraction, we defined that the stone was removed com-
pletely. Technical success was defined that successful stone 
removal was accomplished after selective biliary cannulation. 
Post-ERCP pancreatitis was defined by the development of ab-
dominal pain with serum amylase levels higher than three times 
of the upper normal limit and post-ERCP hyperamylasemia by 
the elevation of serum amylase without abdominal pain. Post-
ERCP bleeding was defined as significant hemorrhage requiring 
endoscopic hemostasis. Minor bleeding was defined as endo-
scopic bleeding that stopped spontaneously.  

RESULTS

Needle knife precutting over a guidewire and subsequent 
EPLBD were successful in all patients, although there were some 
technical difficulties to control the needle knife papillotome 
precisely because the guidewire itself hindered the movement of 
the needle knife papillotome. The mean size of the stones was 
13.7±4.3 (range, 10 to 25) mm. The mean number of stones was 

1.7±1.2 (range, 1 to 5) (Table 1). The size of the balloon used 
for EPLBD was 12 mm in 7 patients, 15 mm in 3 patients, and 
18 mm in 6 patients. The balloon inflation time was 33.7±17.4 
(range, 10 to 60) seconds. Complete stone removal was achieved 
in 15 (93.7%) patients with 1 session. Only 1 (6.3%) patient re-
quired mechanical lithotripsy and an additional procedure for 
complete ductal clearance. One of the 16 patients had minor 
bleeding after the ERCP. Perforation or cholangitis associated 
with EPLBD was not observed. Hyperamylasemia was observed 
in 4 patients, none of whom developed acute pancreatitis. 

DISCUSSION

Ampullary widening is an essential part of the endoscopic 
removal of bile duct stones and most commonly performed by 
EST, and in part by endoscopic balloon dilatation (EBD). In pa-
tients with prior Billroth II gastrectomy, however, EST is often 
a complicating procedure and various techniques and specially 
designed instruments have been developed to facilitate EST. The 
opposite direction of the sphincteromy incision and angula-
tions of the distal CBD makes the procedure more challenging 
and necessitates higher endoscopic skills and experiences.14 An 
adequate EST incision to allow stone removal requires a more 
demanding procedure and accompanies a higher risk of acute 
complications, such as bleeding, perforation, or pancreatitis, re-
gardless of all available methods.

Although EBD, an alternative to EST, was reported to be ef-
fective and relatively easy to perform.12 EBD was not usually 
recommended for the treatment of choledocholithiasis because 
there was a potential risk of life threatening pancreatitis which 
was presumably related with the obstruction of the pancreatic 
orifice or direct pancreatic damage due to balloon compres-
sion.15 In addition, ampullary opening made by EBD was usu-
ally too small to remove larger stones, so mechanical lithotripsy 
was required more frequently.12,14

Recently, EPLBD+EST has shown encouraging therapeutic 
outcomes and safety with a lower risk of complications.5,13,14,16-18 
The risk of pancreatitis related to EPLBD may be prevented be-
cause the obstruction of the pancreatic orifice is alleviated by 
antecedent EST. In previous studies concerning EPLBD+EST, the 
risk of pancreatitis, bleeding, and perforation were nearly ab-
sent. Our study again demonstrated that this technique is an ef-
fective method to remove bile duct stones and can be performed 
safely without serious complications. 

EPLBD+EST is relatively easy to perform compared to full 
length EST in patients with normal anatomy. However, this pro-
cedure is still complicated in patients with Billroth II anastomo-
sis because antecedent EST is required and difficult to perform. 
We noticed that only a small incision is sufficient for perform-
ing EPLBD+EST and found possibilities that this small inci-
sion can be done with a needle knife over a guidewire instead 
of a biliary endoprosthesis. In practice, we experienced some 

Table 1. Results of EPLBD Combined with Guidewire-Assisted Precut 
Papillotomy in Patients with Billroth II Gastrectomies

Variable Value

No. of patients 16

Sex, M:F 10:6

Age, mean (range), yr   69.7±7.9 (55-83)

No. of stones, mean (range) 1.7±1.2 (1-5)

Size of stones in mm, mean (range)   13.7±4.3 (10-25)

No. of patients according to size of stone

  10-20 mm 14

  >20 mm   2

Technical success rate 16 (100)

No. of sessions for complete ductal clearance

  1 session

  2 sessions

15 (93.7)

  1 (6.3)

Mechanical lithotripsy   1 (6.3)

Complications

  Minor bleeding   1 (6.3)

  Pancreatitis   0 (0)

  Perforation   0 (0)

Data are presented as mean±SD (range) or number (%).
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difficulties in controlling a needle knife papillotome over the 
guidewire and it was dangerous to perform full incision because 
the guidewire itself interfered with the movement of the needle 
knife. However there were no problems to make small incisions 
necessary for EPLBD+EST and the procedure time was similar to 
endoprosthesis guided precutting. 

The most important and difficult step in our technique is 
selective cannulation of the bile duct. To facilitate biliary can-
nulation in Billroth II gastrectomy, we used a new catheter with 
a straighter end and in some cases used guidewire technique. 
Other problems with this method included difficulties in han-
dling the needle knife because meticulous control of the needle 
knife was not possible due to interference of the guidewire. 
Thus, a full incision of the papilla with this method should be 
avoided because it is technically difficult and dangerous.

In conclusion, needle knife papillotomy over a guidewire in 
patients with Billroth II gastrectomy seems to be a useful al-
ternative to biliary endoprosthesis-guided EST for performing 
a minimal incision of the papilla. When this technique is com-
bined with EPLBD, adequate ampullary widening to remove bile 
duct stones can be obtained with little technical difficulties and 
a low risk of complications.
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