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Abstract

Background Endoscopic sphincterotomy (EST) is a
standard procedure for the removal of bile duct stones.
However, additional EST may increase the risk of bleeding
and perforation in patients with prior EST. Endoscopic
papillary large balloon dilation (EPLBD) can be an alter-
native method for removing recurrent common bile duct
stones with lower risk of bleeding and perforation. The aim
of this study was to evaluate the therapeutic outcomes and
complications of EPLBD in patients with recurrent com-
mon duct stones who underwent EST previously.
Methods Between January 2006 and August 2009, 70
patients with recurrent bile duct stones who had a history of
EST were studied retrospectively. All patients underwent
EPLBD without additional EST to enlarge the ampullary
orifice. The size of the balloon for EPLBD was 12—-18 mm
and the duration of the balloon dilatation was 30-60 s.
Results  Of the 70 patients, there were 24 patients (34.3%)
with periampullary diverticula, 18 patients (25.7%) with
hypertension, 4 patients (5.7%) with ischemic heart dis-
eases, 2 patients (2.9%) with liver cirrhosis, and 1 patient
(1.4%) with chronic kidney disease. Mean diameter of the
stones was 12.5 £ 5.5 mm. Complete clearance of the duct
was achieved in all patients and mechanical lithotripsy was
needed in 1 patient (1.4%). Sixty-eight cases (97.1%)
required only 1 session of ERCP to achieve complete
ductal clearance. Mild pancreatitis occurred in 1 patient
(2.3%), but there was no bleeding or perforation.

K. O.Kim - T. N. Kim (<) - S. H. Lee

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

317-1 Daemyung 5-dong, Nam-gu, Daegu 705-717, Korea
e-mail: tnk@med.yu.ac.kr

Conclusion EPLBD is an effective and safe method for
the treatment of recurrent common duct stones in patients
with prior EST.
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Introduction

Since the introduction of endoscopic sphincterotomy (EST)
by Classen and Demling [1] in 1974, EST has become an
established method of treatment for cholangiopancreatic
diseases, and is most commonly performed to remove
common bile duct (CBD) stones. There have been many
studies involving the therapeutic benefits, complications,
and long-term outcome of EST [2, 3]. The reported fre-
quency of recurrence of choledocholithiasis after EST is
4-24% [3-6]; in most cases, the recurrent stones can be
managed by re-EST. However, an endoscopic approach
with repeat EST is associated with a higher risk of com-
plications, such as bleeding and perforation [7, §].

Endoscopic papillary balloon dilation (EPBD) was first
introduced in 1983 as an alternative method to EST for the
treatment of choledocholithiasis [9]. Although many stud-
ies have reported several advantages of EPBD over EST,
such as preservation of the sphincter of Oddi function and
less bleeding or perforation [10, 11], EPBD is not usually
recommended because of the potential risk of severe
pancreatitis.

Endoscopic papillary large balloon dilation (EPLBD),
combined with limited EST, which was first introduced by
Ersoz et al. [12] in 2003, has a lower risk of pancreatitis
and encouraging outcomes for the treatment of patients
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with stones which are difficult to remove [12-16]. We
postulated that EPLBD is also a safe and useful method of
widening the ampullary orifice in patients with prior EST.
No study has reported the therapeutic outcomes of EPLBD
in these cases. The aim of this study was to evaluate the
therapeutic outcomes, safety, and complications of EPLBD
in patients with recurrent CBD stones who had previously
undergone EST.

Methods

Between January 2006 and August 2009, 70 patients who
underwent EPLBD because of recurrent CBD stones were
studied retrospectively. All patients had previously under-
gone EST to remove CBD stones. Patients with stones
smaller than the size of the ampullary opening were
excluded in this study. The study protocol was approved by
the institutional review board of our center. After conscious
sedation with a combination of midazolam and meperidine,
ERCP was performed by using a side-viewing endoscope
(TJF-160 or TJF-140; Olympus Corp., Tokyo, Japan) by an
experienced endoscopist who had performed EST in more
than 1,000 cases over 10 years at a rate of more than 1 EST
per week.

CBD stones greater than the size of the ampullary
opening were identified during ERCP, and the guidewire
(0.025-0.035 in. in diameter) was inserted into one of the

Fig. 1 EPLBD for recurrent
CBD stones. a Endoscopic
retrograde cholangiography
(ERC) showed several large
filling defects in the common
bile duct. b, ¢ After the balloon
was inflated with diluted
contrast media, the waist of the
balloon disappeared. d There
was a small opening at the
ampullary orifice due to
previous EST. e Endoscopic
view showed that the balloon is
advanced over a guidewire and
is inflated across the main
duodenal papilla. f A widely
opened ampullary orifice is
observed after balloon dilation
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intrahepatic ducts through a catheter under fluoroscopic
guidance. The guidewire was maintained in the left prox-
imal biliary tree, while the diagnostic catheter was
removed and exchanged with a dilating balloon catheter
(CRE balloon; Boston Scientific Microinvasive, Cork,
Ireland). The dilating balloon was advanced over the
guidewire and positioned in the mid-portion of the balloon
across the major duodenal papilla. The balloon was then
inflated gradually with diluted contrast media. In the initial
28 cases, we maintained ballooning for 1 min; in the
subsequent 42 cases, the inflation was maintained for 10 s
after the waist on the balloon disappeared.

The size of the balloon for EPLBD was 12-18 mm in
diameter. We determined the balloon according to the size
of the stone, not exceeding 2 mm over the diameter of the
distal CBD. CBD stone extraction after EPLBD was per-
formed with either stone retrieval baskets or balloon-tipped
catheters (Fig. 1). If the stone was too big to remove intact,
mechanical lithotripsy was performed to crush the stone.

To assess the efficacy and safety of EPLBD, the number
and size of CBD stones, the number of sessions to achieve
complete duct clearance, complications, and the hospital
stay after initial ERCP were evaluated. The number and
size of the stones were measured after optimum opacifi-
cation of the biliary tree. Stone size was estimated based
upon the ratio of the diameter of the stone and the shaft of
the endoscope. When there were no stones on cholangio-
gram after stone extraction, we concluded that the stone
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had been removed completely. Post-ERCP pancreatitis was
diagnosed when abdominal pain was present with elevation
of serum amylase, and post-ERCP hyperamylasemia was
diagnosed when the serum amylase level was elevated
without abdominal pain. Post-ERCP bleeding was defined
as a bleeding that required endoscopic therapy to control it.

The statistical analysis was performed by using SPSS,
version 13.0 (SPSS, Inc., Chicago, IL, USA). All contin-
uous variables were expressed as the mean =+ standard
deviation (SD).

Results

From January 2000 to August 2009, a total of 1,449 cases
of EST were done to remove bile duct stones. Among
1,449 patients, the number of cases with recurrent bile duct
stones was 141 cases (9.73%). Seventy cases of the
recurrent choledocholithiasis underwent EPLBD between
January 2006 and August 2009. Twenty-six cases under-
went additional EST and the other 45 cases did not require
additional EST or EPLBD for the removal of the recurrent
bile duct stones.

Interval between the recurrence of the bile duct stones
and previous EST was below 1 year in 20.0%, 1-2 years in
21.4%, 2-3 years in 24.3%, and more than 3 years in
34.3% of the cases (Table 1).

Of the 70 patients who underwent EPLBD, 41 patients
were males and 29 patients were females, with mean age of
68.7 £ 12.0 years. Significant co-morbidities were hyper-
tension in 18 patients (25.7%), ischemic heart disease in 4
patients (5.7%), liver cirrhosis in 2 patients (2.9%), and
chronic kidney disease in 1 patient (1.4%). Twenty-four
patients (34.3%) had periampullary diverticula.

The size of the CBD stones ranged from 5 to 30 mm,
with a mean diameter of 12.5 &+ 5.5 mm. Forty-two
patients (60%) had single stones, and brown pigment
stones were noted in 63 of 70 patients (90%; Table 1). The
diameter of the balloon for EPLBD was 12 mm in 7
patients (10%), 15 mm in 21 patients (30%), and 18 mm in
42 patients (60%). The duration of balloon inflation was
20-30 s in 30 patients (42.9%) and 60 s in 40 patients
(57.1%) including 12 patients who were maintained bal-
looning for 10 s after waist on the balloon disappeared.
CBD stones were extracted with a balloon catheter in 25
patients (35.7%) and a stone retrieval basket in 19 patients
(12.9%). In 24 patients (34.3%), both a balloon catheter
and basket were necessary to remove the stones (Table 2).
The stones were removed successfully during the initial
attempt in 68 of 70 patients (97.1%). In 2 patients (2.9%),
complete duct clearance was achieved during the second
attempt of ERCP without additional EPLBD or EST. Only
1 patient (1.4%) with a concomitant distal CBD stricture

Table 1 Baseline characteristics of the patients

Patients (n)

Age (years)”

Gender (M/F)

Underlying diseases, n (%)

70
68.7 £ 12.0 (43-93)
41/29

CKD 1(1.4)
Hypertension 18 (25.7)
Liver cirrhosis 229
IHD 457
Interval between recurrence and previous EST, n (%)
<1 year 14 (20.0)
>1 and <2 years 15 (21.4)
>2 and <3 years 17 (24.3)
>3 years 24 (34.3)
Platelet (x1,000/puL) 238.8 £ 92.8
PT (min) 123 +£ 1.7
Periampullary diverticulum 24 (34.3)

Size of stone (mm)?
Number of stones, n (%)

12.5 + 5.5 (5-30)

1 42 (60)

>2 28 (40)
Stone color, n (%)

Brown 63 (90)

Black 7 (10)

CKD chronic kidney disease, IHD ischemic heart disease, PT pro-

thrombin time

4 Results are presented as mean + SD (range)

Table 2 Results of endoscopic papillary large balloon dilation

Patients (%)

Size of the balloon used (mm)

12 7 (10)

15 21 (30)

18 42 (60)
Duration of the balloon inflation (s)

20-30 30 (42.9)

30-60 40 (57.1)
Method of stone removal

Balloon extractor 25 (35.7)

Stone basket 19 (27.1)

Basket and balloon 24 (34.3)

Mechanical lithotripsy 1(1.4)

required mechanical lithotripsy to remove CBD stones
(Table 3).

Endoscopic nasobiliary drainage (ENBD) was per-
formed for 1-3 days to prevent subsequent acute cholan-
gitis in 5 patients who potentially had remnant stones or
ampullary edema. The mean hospital stay after the initial
ERCP was 6.0 £ 3.8 days.
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Table 3 Outcomes of ELBD and EST in patients with recurrent
choledocholithiasis

Patients (%)

Successful stone clearance, n (%) 70 (100)
Second attempt for stone removal, n (%) 24.7)
Mechanical lithotripsy, n (%) 1(2.3)
Hospital stay (days) 6.0 £ 3.8

Table 4 Complications of endoscopic papillary large balloon
dilation

Complications Patients (%)

Hyperamylasemia 7 (10)
Pancreatitis 1(1.4)
Hemorrhage 0
Cholangitis 0
Perforation 0

No significant hemorrhage or perforation occurred after
EPLBD, although there was some temporary oozing of
blood, which stopped spontaneously. Hyperamylasemia
was noted in 7 patients, but clinically apparent pancreatitis
developed in only 1 patient; the pancreatitis was mild and
improved promptly with conservative treatment (Table 4).

Discussion

EST has been used widely for the non-surgical treatment of
choledocholithiasis. Although EST has many advantages,
various complications associated with EST have been
reported. Acute pancreatitis, hemorrhage, perforation, and
acute cholangitis are known to be early complications, and
recurrence of stones and papillary stenosis are late com-
plications of EST [2, 17].

EPBD was first described in 1983 as an alternative to
EST for facilitation of CBD stone removal [1]. Compli-
cations, such as hemorrhage and perforation, are less fre-
quent in EPBD compared with EST. EPBD appears to be
effective in patients with coagulopathies or those present-
ing technical difficulties for EST, such as a Billroth II
gastrectomy or a periampullary diverticulum. The inci-
dence of late complications, such as recurrence of cho-
ledocholithiasis or papillary stenosis, is expected to be
reduced because the function of sphincter of Oddi is likely
to be preserved [10, 18]. In spite of these advantages of
EPBD over EST, EPBD is not usually recommended for
the treatment of choledocholithiasis because there is a
potential risk of life-threatening pancreatitis. According to
one report, a significant rise in the mortality due to pan-
creatitis after EPBD was noted [19]. It is presumably
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associated with impairment of pancreatic flow or damage
to the pancreas due to balloon compression.

Recently, there have been reports that EPLBD combined
with limited EST has encouraging therapeutic outcomes
and safety with a lower risk of complications, including
pancreatitis, for the treatment of difficult CBD stones
[12—-14]. The mechanisms for the decreased incidence of
acute pancreatitis after EPLBD in EST are not clear.
Obstruction of pancreatic flow may be alleviated because the
radial force of balloon inflation is likely to direct toward the
CBD which is weaker point because of loss of sphincter
muscle rather than toward pancreatic orifice. In addition,
pancreatic ductal damage can be decreased because unnec-
essary selective pancreatic cannulation can be avoided in EST.

There are many reports about the recurrence of CBD
stones after EST with a wide range of frequency (4-24%)
[3, 4, 6, 20-27]. Most of the recurrent stones are known to
be brown pigment stones [28]. Important factors for the
pathogenesis of stone recurrence after EST are biliary
stasis and bacterial superinfection of the bile. In cases of
EST, loss of sphincter function or subsequent papillary
stenosis may facilitate ascending infections or bile stasis
[29]. This pathogenesis explains why most of the recurrent
stones in our study were brown pigment stones. Additional
ampullary widening is probably unnecessary to remove
recurrent stones after EST because the majority of the
stones are brown pigment stones with soft consistency and
are easily crushed. However, the procedure time is likely to
be prolonged and there is a possibility of remnant stone
fragments, which may serve as a nidus for recurrent stones,
if mechanical lithotripsy is applied to remove the stones.
Therefore, it might be better to remove the stone without
fragmentation.

Recurrent bile duct stones are usually managed by
repeat EST. Although EST is a safe and feasible method of
treatment [27, 30, 31], repeat EST may increase the risk of
hemorrhage and perforation. We postulated that the pres-
ence of a previous EST was similar to the situation with a
limited EST, and EPLBD of this site was safe and effective
for the removal of recurrent stones. There are many studies
comparing EPLBD with EST, but no data are available
about the efficacy of EPLBD in patients with recurrent
stones after EST. In our study, endoscopic removal of
choledocholithiasis with EPLBD was successful in all
patients with no serious complications, and 97.1% of cases
required only 1 session of ERCP to achieve complete duct
clearance. Ampullary widening with EPLBD was sufficient
to remove the stones so that fragmentation of the stones
was not necessary in all cases, except 1 patient with a
complication (a bile duct stricture).

Although hyperamylasemia developed in 7 patients,
there was only 1 case of mild acute pancreatitis, which
improved with conservative treatment.
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Theoretically, EPLBD is associated with a potential risk
of complications, such as bleeding and perforation, espe-
cially in cases with a periampullary diverticulum or
coagulopathy. However, even though 34.3% of the patients
had periampullary diverticula and 10% had a high risk of
bleeding, such as liver cirrhosis or chronic kidney disease,
EPLBD can be performed safely with no development of
bleeding or perforation.

Ballooning exerts radial force on the ampullary area and
may cause tearing of weak points, but the junction between
the CBD and duodenum may be strong enough not to be
injured by ballooning of an appropriate size, so tearing is
likely to stop at this point and distension of the ampullary
area occurs. Bleeding is another potential complication of
EPLBD. Dilation of the ampullary area may injure small
blood vessels, but large vessels can be displaced or dis-
tended because of their elastic property and can be pro-
tected from injury because of the radial force of balloon
dilation. In a previous study involving EPLBD combined
with a limited EST, and in our study there was very little
risk of bleeding or perforation. However, excessive dila-
tation increased the risk of perforation of the ampullary
area and trauma to the large vessels that leads to severe
hemorrhage.

In cases with periampullary diverticulum, the high
possibility of perforation and bleeding was of concern
because the ampullary area is composed of thin mucosa
and there is no sphincter muscle in the diverticulum.
However, our study demonstrated that EPLBD could be
performed safely, even in cases in which the ampulla is
located within the large diverticulum.

According to several trials, the bile duct clearance rate
of EPLBD is different, ranging from 80 to 100% [9, 32,
33]. Various clearance rates may be due to the difference in
the dilating effect of the balloon and characteristics of the
stones.

The size of the balloon is the most important factor for
achieving adequate ampullary dilatation, as well as pre-
venting complications. The larger the ampullary widening,
the easier it is to remove the stones. However, the endos-
copist must exercise caution since oversized balloons may
cause perforation or vessel injury. In our study, we used
various balloon diameters; indeed, an 18-mm balloon was
used safely in 65% of the cases. This relatively large bal-
looning was thought to be safe because we chose the bal-
loon according to the size of the CBD stone and the
diameter of the distal part of the CBD, and balloon dila-
tation was performed under conditions in which the ducts
were already dilated over the size of the balloon. There was
1 case that needed mechanical lithotripsy where enough
ballooning was not possible because of common bile duct
strictures. It is better to avoid excessive dilatation in cases
of bile duct strictures to reduce the risk of duct injury.

The duration of balloon inflation for ampullary widening
is another factor to consider during EPLBD. Initially, we
performed ballooning for about 1 min, but we found that it
was sufficient to perform ballooning until notching of the
balloon disappeared. It usually took 20-60 s and the
ampullary area was adequately enlarged.

In conclusion, we suggest that EPLBD is an effective
and safe alternative to EST in patients with recurrent
choledocholithiasis after EST. EPLBD might be useful,
especially in patients who have a high risk of complications
associated with EST, such as diverticuli or bleeding
tendencies.
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