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Abstract

AIM: To compare the effectiveness and safety of endo-
scopic papillary balloon intermittent dilatation (EPBID)
and endoscopic sphincterotomy (EST) in the treatment
of common bile duct stones.

METHODS: From March 2011 to May 2012, endo-
scopic retrograde cholangiopancreatography was per-
formed in 560 patients, 262 with common bile duct
stones. A total of 206 patients with common bile duct
stones were enrolled in the study and randomized to
receive either EPBID with a 10-12 mm dilated balloon
or EST (103 patients in each group). For both groups
a conventional reticular basket or balloon was used to
remove the stones. After the procedure, routine endo-
scopic nasobiliary drainage was performed.

RESULTS: First-time stone removal was successfully
performed in 94 patients in the EPBID group (91.3%)
and 75 patients in the EST group (72.8%). There
was no statistically significant difference in terms of
operation time between the two groups. The overall
incidence of early complications in the EPBID and EST
groups was 2.9% and 13.6%, respectively, with no
deaths reported during the course of the study and
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follow-up. Multiple regression analysis showed that
the success rate of stone removal was associated with
stone removal method [odds ratio (OR): 5.35; 95%CI:
2.24-12.77; P = 0.00], the transverse diameter of the
stone (OR: 2.63; 95%CI: 1.19-5.80; 2 = 0.02) and
the presence or absence of diverticulum (OR: 2.35;
95%CI: 1.03-5.37; P = 0.04). Postoperative pancre-
atitis was associated with the EST method of stone
removal (OR: 5.00; 95%CI: 1.23-20.28; £ = 0.02) and
whether or not pancreatography was performed (OR:
0.10; 95%CI: 0.03-0.35; P = 0.00).

CONCLUSION: The EPBID group had a higher suc-
cess rate of stone removal with a lower incidence of
pancreatitis compared with the EST group.

© 2013 Baishideng. All rights reserved.
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Core tip: Previous studies have shown that endoscopic
papillary balloon dilatation with a 8 mm dilated balloon
and endoscopic sphincterotomy (EST) have similar
success rates in terms of stone removal. The incidence
of postoperative pancreatitis with these procedures
is high, so its application is limited. We compared the
safety and efficacy of endoscopic papillary balloon in-
termittent dilatation, with an increase in dilated balloon
diameter (10-12 mm) and extended dilatation time,
and EST in the treatment of common bile duct stones
(transverse diameter < 12 mm).
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP)
has gradually replaced a surgical operation and become
the preferred method for the treatment of common bile
duct stones because of its minimal invasiveness and low
cost. There are two main ERCP methods for treating
choledocholithiasis: endoscopic papillary balloon dilata-
tion (EPBD) and endoscopic sphincterotomy (EST).
Previous studies have shown that EPBD with an 8 mm
dilated balloon and EST have similar success rates in
terms of stone removal. The incidence of postoperative
pancreatitis with these procedures is high”, so their ap-
plication is limited. In recent years, some studies showed
that the incidence of postoperative pancreatitis was re-
duced when the dilatation diameter was larger and the
dilatation time was extended during EPBD™”. However,
few studies have compared EST and EPBD which had
an increased dilatation diameter and extended dilatation
time. We compared the safety and efficacy of endoscopic
papillary balloon intermittent dilatation (EPBID) and
EST in the treatment of common bile duct stones (trans-
verse diameter << 12 mm) after increasing the dilated bal-
loon diameter (10-12 mm) and extending the dilatation
time. This study was conducted at the People’s Hospital
affiliated to Jiangsu University. The study was approved
by the hospital’s ethics committee.

MATERIALS AND METHODS

Clinical data
From March 2011 to May 2012, ERCP was performed
at our hospital on common bile duct stones and a medi-
cal X-ray gauge (Philips EasyDiagnost 4.0) was used to
measure the transverse diameter of stones. During this
period, 206 consecutive patients (97 male, 109 female)
with a stone transverse diameter of < 12 mm were iden-
tified. Patient age ranged from 15 to 93 years (median: 61
years). Patients who had previously undergone EPBD or
EST for stone removal, distal common bile duct stenosis,
stones with transverse diameters greater than 12 mm, se-
vere coagulation dysfunction, hepatobiliary and/or pan-
creatic duct malignant tumor, or calculus incarceration in
the duodenal papilla were excluded from the study.
According to the requirement of randomized con-
trolled trials, the treatment schemes were randomly
generated and put into sealed capsules. After the bile
duct cannula was successfully performed, the research-
ers randomly chose a capsule to allocate patients into the
EPBID or EST group. Neither the patients nor the en-
doscopy doctors were aware of the treatment option the
patient would receive. There were specialized researchers
observing and recording the experimental procedures to
ensure that the experiment was conducted according to
the appropriate procedures.

EPBID and EST procedures
Equipment included an Olympus JF-240/TJF-240 elec-
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tronic duodenoscope, standard radiographic catheters,
smart-type pulling papillotome, Boston 30 mm X 10 mm
dilating balloon (balloon length 30 mm, maximum dilated
diameter 12 mm), ERBE200 high-frequency electrosurgi-
cal generator, mechanical lithotripsy basket, reticular bas-
ket and balloon cathetet.

Preoperative preparations: all patients were asked to
fast for 12 h prior to the start of the procedure. Scopol-
amine butylbromide (10 mg), dolantin (50 mg) and va-
lium (10 mg) were injected intramuscularly 20 min before
the start of the procedure to suppress intestinal peristal-
sis, alleviate pain and provide sedation. Lidocaine hydro-
chloride mucilage was used to provide local anesthesia of
the throat.

EPBID procedure: The presence of common bile duct
stones (maximum diameter less than or equal to 12 mm)
was confirmed by cholangiography. Based on the stone
size, the balloon was dilated to 10-12 mm using a pres-
sure pump. The pressure was maintained for about 1 min
and removed after 30 s. One minute pressure followed by
30 s relaxation was repeated two more times (total dilata-
tion time: 3 min).

EST procedure: The presence of common bile duct
stones (maximum diameter less than or equal to 12 mm)
was confirmed by cholangiography. Endoscopic sphinc-
terotomy was performed at an 11/12 o’clock position.
The incision length (medium-large incision) was deter-
mined according to the stone size.

Steps performed similarly within the two groups: Use
of a reticular basket or balloon catheter to remove the
common bile duct stones, use of mechanical lithotripsy
basket to break the stones or expand the incision length
or increase the dilated balloon diameter if stone removal
failed. If another failure occurred, the application of an
indwelling nasobiliary tube and scheduling for ERCP on
a different day, or a referral for a surgical operation was
given. The nasobiliary tube was inserted into all patients
after the procedure, and 3 d later nasobiliary duct radiog-
raphy was performed to check for residual stones.

Observation indices
Operation time: The time taken from the beginning of
papilla incision or dilatation until the end of stone removal.

Lithotomy success or failure: Complete removal of
the stones using a conventional reticular basket or bal-
loon was deemed a success. The following scenatios wete
all considered as failed lithotomy: removal of the stones
through mechanical lithotripsy, expanding endoscopic
incision or increasing the balloon dilatation diameter,
referral for surgery, or identifying residual stones in post-
operative nasobiliary drainage radiography.

Postoperative clinical symptoms and laboratory pa-
rameters: Postoperative clinical symptoms and labora-
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Table 1 Comparison of characteristics of the two groups of

patients

Group EPBID EST P value
Male/female 52Y/51lk 45/58 0.33
Age (yr) 61.83+17.36 60.48+14.69 055

1255+£3.05  0.65
7.71£235  0.06
1.89+£137 0.15

Common bile duct diameter (mm) 12.74 +2.79
Transverse diameter of stone (mm) 8.38 +2.67

No. of stones 217 £1.43

EPBID: Endoscopic papillary balloon intermittent dilatation; EST: Endo-
scopic sphincterotomy.

Table 2 Comparison of success rate and stone removal time

between the two stone removal methods

Group EPBID EST P value
Success rate of stone removal 94/103 75/103 0.00
Transverse diameter of stone <10 mm 53/54 55/71 0.00
Transverse diameter of stone = 10 mm 41/49 20/32 0.03

Operation time (min) 9.86+521 9.03+4.92 0.29

EPBID: Endoscopic papillary balloon intermittent dilatation; EST: Endo-
scopic sphincterotomy.

tory parameters including abdominal pain, tenderness,
nausea, vomiting, fever and melena 4, 12 and 24 h after
the procedure, and blood amylase were recorded.

Follow up: One month after operation, the patients were
followed up by telephone to check for any symptoms.

Assessment of complications

ERCP postoperative pancreatitis was diagnosed us-
ing the following criteria: No pancreatitis existed before
the procedure; 4 h after the procedure, the blood amylase
level was increased to over 3 times higher than the upper
normal limit accompanied by abdominal pain, nausea and
vomiting, fever or signs of peritoneal irritation and other
clinical symptoms; or morphological changes of the pan-
creas were detected vz imaging techniques.

Endoscopic bleeding observed: ERCP postoperative
bleeding was defined as having hematemesis, melena and
other clinical manifestations accompanied by a decrease in
hemoglobin levels (at least 2 g/d1)"*", after the exclusion
of other possible causes for upper gastrointestinal bleed-
ing. Endoscopic bleeding observed during the procedure
was not considered as ERCP postoperative bleeding.

Other complications: Patients were considered to have
biliary infections if they had a body temperature above
38 C, right upper abdominal pain, and increased total
leukocyte and neutrophil differential counts. Gastroin-
testinal perforation was diagnosed in the presence of
abdominal pain and radiographic evidence.

Statistical analysis
Stata7.0 was used for statistical analysis. Measurement data
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Figure 1 Comparison of case numbers of successful lithotomy, postopera-
tive pancreatitis, and postoperative bleeding of the two groups. EPBID: Endo-
scopic papillary balloon intermittent dilatation; EST: Endoscopic sphincterotomy.

were expressed as mean £ SD and compared using the
Student # test. Numerical data were compared using the
7y test. Logistic regression analysis was applied to evalu-
ate the success rate of the procedures and the incidence
rates of complications. Regression analysis was performed
to determine any correlations of success rate of the
procedures, postoperative pancreatitis and postoperative
bleeding with respect to sex, age (< 60 and = 60 group),
presence of a diverticulum near papilla, diameter of the
common bile duct (< 12 mm and = 12 mm), maximum
transverse diameter of the stone (< 10 mm and 10-12
mm), number of stones (1 or = 2), application of pre-
cut, stone removal methods, and use of pancreatography
(if the guide wire was inserted into the bile duct more
than 4 times it was considered as pancreatography). Statis-
tical significance for all tests was set at P < 0.05.

RESULTS

Comparison between general data of the two groups of
patients

The differences in sex, age, common bile duct diameter,
transverse diameter of the stone, and number of stones
between the two groups were not statistically significant (P
> 0.05, Table 1).

Comparison between success rates of stone removal by
the two methods

First-time stone removal was successfully carried out in
94 cases in the EPBID group (91.3%) and in 75 cases
in the EST group (72.8%). The success rate of stone
removal in the EPBID group was significantly higher
than that of the EST group (P < 0.05, Figure 1; Table
2). For those with a transverse stone diameter of < 10
mm, the success rate of stone removal in the EPBID and
EST groups was 53 out of 54 (98.1%), and 55 out of 71
(77.5%), respectively. The difference between the two
groups was statistically significant (P < 0.05, Table 2). For
the group of patients with stone transverse diameters of
10-12 mm, the stone-removal success rate of the EPBID
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Table 3 Comparison of postoperative complications

Group EPBID EST P value
Pancreatitis 3/88 11/88 0.03
Transverse diameter of stone <10 mm 0/43 7/61 0.04
Transverse diameter of stone = 10 mm 3/45 4/27 0.41
Bleeding 0/103 3/103  0.25

EPBID: Endoscopic papillary balloon intermittent dilatation; EST: Endo-
scopic sphincterotomy.

and EST groups was 41 out of 49 (83.7%) and 20 out of
32 (62.5%), respectively, with statistical significance (P <
0.05, Table 2) favoring the EPBD group.

Comparison between the operation times of the two
successful stone removal methods

The stone removal time for the EPBD and EST groups
were 9.86 £ 5.21 min and 9.03 £ 4.92 min, respectively,
and showed no significant difference (P > 0.05, Table 2).

Outcome after failure of the two stone removal methods
In the EPBID group a total of 9 cases failed of which 3
were transferred for surgical operations; 3 were referred
for mechanical lithotripsy, and 2 underwent an increase
in dilated balloon diameter. Radiography found residual
stones in one patient in the EPBID group who subse-
quently underwent ERCP a second time.

In the EST group a total of 28 cases failed, of which
2 were transferred to surgical operations, 3 underwent
enlargement of the incision, 9 were transferred to receive
balloon dilatation, and 4 received mechanical lithotripsy.
Through radiography, residual stones in 10 patients of
the EST group were found, for which the ERCP proce-

dure was performed a second time.

Comparison of postoperative complications

In the EPBID and EST groups there were 88 cases with-
out pancreatitis before the operation. Three patients in the
EPBID group reported postoperative pancreatitis while
11 patients in the EST group reported postoperative pan-
creatitis. All the cases of pancreatitis were mild. The inci-
dence of pancreatitis in the EPBID group was statistically
significantly lower than in the EST group (3.4% vs 12.5%;
P < 0.05; Figure 1; Table 3). For the group of patients
who had stones with a transverse diameter < 10 mm, the
incidence of pancreatitis in the EPBID and EST groups
was 0% (0 out of 43) and 11.5% (7 out of 61), respec-
tively, and showed a clinically significant difference favor-
ing the EPBID group (P < 0.05, Table 2). For the group
of patients with stones of a transverse diameter of 10-12
mm, the incidence of pancreatitis in the EPBID group
was 6.7% (3 out of 45) and the incidence of pancreatitis
in the EST group was 14.8% (4 out of 27), with no sig-
nificant difference (P > 0.05, Table 2). Also, no significant
difference was seen between the 2 groups in terms of
the incidence of postoperative bleeding (0% in EPBID
group and 2.9% in EST group; P > 0.05, Figure 1; Table
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3). Overall, no perforations and postoperative cholangitis
was observed in any patient. The doctors evaluating the
postoperative complications of the patients did not know
which treatment methods had been used for the treatment
of each particular patient.

The success rate of stone removal was related to the
stone removal method, the presence or absence of pa-
pilla diverticulum, and the maximum transverse diameter
of the common bile duct stones (< 10 mm »s 10-12 mm
group) (P < 0.05, Tables 4 and 5). Postoperative pancre-
atitis was related to whether pancreatography was per-
formed, and the method used for stone removal (P < 0.05,
Tables 6 and 7). This study did not identify risk factors
related to postoperative bleeding;

DISCUSSION

The ERCP procedure has become the main method for
the treatment of common bile duct stones because it is
less invasive and has a lower cost than EST. Kawai ef a/”
first reported on EST; since then, EST has been widely
accepted as an option in the clinical management of the
disease and has gradually replaced surgical operations.
However, since EST causes damage to the papilla sphinc-
ter, it is generally believed to have a negative lasting im-
pact on papilla sphincter function. In 1983, Staritz ¢ a/”
introduced EPBD for the first time. Since EPBD does
not require sphincterotomy; it is believed that EPBD can
better protect sphincter function compared with EST,
whereas EST results in a permanent loss of sphincter
function™"". However, Takezawa e a/'” suggested that
the difference between the two methods in protecting
papilla sphincter function is not statistically significant.
Both domestic and international research studies showed
that, compared with EPBD, EST had a higher stone
recurrence rate!” ", Most recently, a method that uses
larger dilated balloons (EPLBD) that requires a small
incision has been performed for larger stones'**!!, Kim ez
al"™ showed that for the stones with a transverse diameter
greater than 10 mm, the first-time success rate of stone
removal by EPLBD is higher than that of simple sphinc-
terotomy. In addition, EPBLD can reduce the probability
of mechanical lithotripsy with no additional incidence of
complications.

Yu et al”® indicated that the difference in the suc-
cess rate for stone removal between EST and EPBD
was not statistically significant. Their overall success rate
of stone removal for EST and EPBD was 97.5% and
98.1% respectively (first-time success rate of 70% and
65%, respectively). In our study however, the success
rate of stone removal of the EPBID group (91.3%) was
significantly higher than that of the EST group (72.8%).
Conventional EPBD usually uses smaller dilated balloon
diameters (around 8 mm) and a short dilatation time.
However, in this investigation, the dilatation diameter was
larger, and the dilatation time was extended making the
pathway of stone removal wider and leading to a higher
success rate of stone removal. Multiple regression analy-
sis showed that the success rate of stone removal was
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Table 4 Clinical factors and success rate of stone removal
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Factor Sample size  Success  Sample size Failure OR P value
Age (yr) 169 60.30 +16.62 37 64.60+12.81 131 0.14
Sex 159 021
Male 83 49.11% 14 37.84%
Female 86 50.89% 23 62.16%
Papilla diverticulum 225 0.03
Yes 36 21.30% 14 37.84%
No 133 78.70% 23 62.16%
Papilla pre-cut 091 0.93
No 164 97.04% 36 97.30%
Yes 5 2.96% 1 2.70%
Performance of pancreatography 050 0.18
Yes 15 8.88% 6 16.22%
No 154 91.12% 31 83.78%
Stone removal method 3.90 0.00
EPBD 94 55.62% 9 24.32%
EST 75 44.38% 28 75.68%
Common bile duct diameter 169 12.38 +2.49 37 13.86+4.21 3.26 0.00
Common bile duct stone number 169 2.02+143 37 208+132 1.65 0.82
Maximum transverse diameter of stone 169 7.81+2.53 37 911+228 2.08 0.00

EPBID: Endoscopic papillary balloon intermittent dilatation; EST: Endoscopic sphincterotomy; OR: Odds ratio.

Table 5 Multiple regression model to predict the success rate

of stone removal

Factors B SE Pvalue OR 95%CI
Stone removal method 168 044 000 535 224-12.77
Whether there is diverticulum 0.85 042 004 235 1.03-5.37
Stone transverse diameter 097 040 0.02 2.63 1.19-5.80
Constant term -3.22 048 0.00

OR: Odds ratio.

related to the method of stone removal, the transverse
diameter of the stones and the presence or absence of
diverticulum. Often, when the transverse diameter of a
stone is larger it is more difficult to remove. In these cas-
es, mechanical lithotripsy, enlargement of the incision or
increasing the dilated balloon diameter may be required.
In this investigation, no significant difference between
the two groups was seen in terms of stone removal time.

Liu ¢ a/V indicated that EPBD had a much lower
incidence of postoperative bleeding than EST, but its
incidence of postoperative pancreatitis was significantly
higher than that of EST. The mechanism of the devel-
opment of EPBD-induced postoperative pancreatitis
is thought to be due to compartment syndrome. Two
hours after EPBD procedures, the papilla develops in-
flammatotry edema. The papillary sphincter does not
relax sufficiently, which restricts the expansion of the
internal contents and results in compartment syndrome.
This finally leads to poor drainage of pancreatic fluid
and postoperative pancrcatitis[z’w. We believe that if the
balloon diameter is small in EPBD, bile will not be easily
discharged and would flow back to the pancreatic duct,
thus increasing the risk of pancreatitis; in addition, the
smaller the dilatation diameter, the slower the removal of
the stone. The reticular basket or balloon is required to
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be repeatedly moved forward and backward through the
papilla passage, which could induce further tissue edema.
In our investigation, by increasing the dilated balloon di-
ameter, and the time of intermittent dilatation (the total
time of dilatation was three minutes), the papilla sphinc-
ter was torn apart and fully relaxed, alleviating papillary
edema and reducing the obstruction of the pancreatic
duct. Therefore, postoperative bile excretion was easier
and reduced the risk of postoperative pancreatitis.

The results of this study also suggest that the risk of
postoperative pancreatitis is related to whether pancrea-
tography was performed as well as the method of stone
removal. In the course of pancreatography, contrast me-
dium bubbles enter the pancreatic duct, and the internal
pressure of the pancreatic duct increases making the pan-
creas prone to inflammation. If the guidewire repeatedly
comes into the pancreatic duct it is highly likely to cause
edema around the pancreatic duct orifice and would
then contribute to postoperative pancreatitis. Ueki ez @/
showed that postoperative pancreatitis was related to pre-
cut sphincterotomy (PST) because cannulation was often
difficult in patients who received PST, and their operation
time was longer, causing papillary edema. In this inves-
tigation, there were a few cases of PST and the differ-
ence in the incidence of pancreatitis between the groups
had no statistical significance. The results of this study
showed that in the EPBD group, 3 cases of postoperative
pancreatitis occurred in those patients who had stones of
< 10 mm in diameter. The development of pancreatitis
was more common in the patients of the EST group who
had stones of over 10 mm in diameter. However, because
the sample size was small, statistical significance could
not be shown. Previous studies suggest that the possibil-
ity of EST postoperative bleeding was between 2.5% and
5%, In this investigation the EST group had 3 patients
who suffered from complicated postoperative bleeding
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Table 6 Clinical factors and incidence of postoperative pancreatitis

Factor Sample size No pancreatitis Sample size  Pancreatitis OR P value
Age 162 60.33 +16.17 14 64.29+14.58 1.09 0.38
Sex 1.51 0.47
Male 74 45.68% 5 35.71%
Female 88 54.32% 9 64.29%
Papilla diverticulum 1.75 0.34
Yes 39 24.07% 5 35.71%
No 123 75.93% 9 64.29%
Papilla pre-cut 8.83 0.05
No 159 98.15% 12 85.71%
Yes 3 1.85% 2 14.29%
Performance of pancreatography 0.12 0.00
Yes 13 8.02% 6 42.86%
No 149 91.98% 8 57.14%
Stone removal method 4.05 0.03
EPBD 85 52.47% 8] 21.43%
EST 77 47.53% 11 78.57%
Common bile duct diameter 162 12.64 £2.98 14 13.86+298 253 0.15
Common bile duct stone number 162 2.09+1.46 14 143+0.85 046 0.10
Transverse diameter of stone 162 8.17 +2.45 14 829+2.64 149 0.86

EPBID: Endoscopic papillary balloon intermittent dilatation; EST: Endoscopic sphincterotomy; OR: Odds ratio.

Table 7 Multiple regression model to predict the incidence

of postoperative pancreatitis

SE Pvalue OR 95%CI
0.00 0.10 0.03-0.35
0.02 5.00 1.23-20.28
0.02

Factor B

Performance of pancreatography -2.35 0.66
161 071
-1.66  0.69

Stone removal method
Constant term

OR: Odds ratio.

while no patient in the EPBD group experienced compli-
cated postoperative bleeding; however, due to the small
sample size there was no statistical significance. There
were no cases of duodenal perforations, cardiovascular
accidents or other complications.

This study was different because of the increase in
the dilated balloon diameter in EPBD and of the extend-
ed time of intermittent dilatation. The first 1-min balloon
dilatation tore apart the papilla sphincter; the second and
the third 1-min balloon dilatations compressed the bleed-
ing caused by the first dilatation tear and further tore the
papilla sphincter, while avoiding long-time compression
of the pancreatic duct orifice. This was intended to re-
move the stone and reduce the incidence of postopera-
tive pancreatitis. Results of this study indicate that by in-
creasing the balloon dilatation diameter and extending the
dilatation time in EPBD, bile duct stones with transverse
diameters smaller than 12 mm could be removed in a
quicker, more effective way compared with EST. The use
of EPBD can also reduce significantly the incidence of
postoperative pancreatitis. Bang ez al”™ showed that con-
tinuous endoscopic dilatations for 20 s and 60 s were not
significantly different in the success rate of stone removal
and in the incidence of postoperative pancreatitis. We
believe that extending the papillary dilatation time to 60
s 1s still insufficient to fully clear the passage. Liao ez al’
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showed that continuous endoscopic dilatation for 5 min,
rather than 1 min, resulted in a higher success rate of
stone removal, and significantly decreased the incidence
of postoperative pancreatitis. The results of this study
showed that the EPBD group had a success rate of up
to 98.1% for the removal of stones of a maximum trans-
verse diameter of 10 mm. Therefore, properly increasing
the dilatation diameter and extending the dilatation time
can contribute to a higher success rate in stone removal
and lower the risk of postoperative pancreatitis. How-
evet, it should be noted that an excessive increase in the
diameter of balloon dilatation could increase the chance
of perforation. Theoretically speaking, the balloon dilata-
tion diameter determines the size of the stones removed,
and the method of using a 10 mm-diameter balloon for
continuous dilatation for 5 min adopted by Liao ez al” ap-
plies to stones with a size of 15 mm. Therefore, further
research is needed to provide more details on the optimal
dilatation time and diameter as well as their relationship
to the transverse diameter of the stone.

COMMENTS

Background

Choledochoalithiasis is a common disease in the gastroenterology clinic, and
can cause biliary obstruction, acute obstructive suppurative cholangitis, acute
pancreatitis, hepatic failure, gallstone shock, even threaten patient’s life. Endo-
scopic retrograde cholangiopancreatography (ERCP) has gradually replaced
surgery and become the preferred method for the treatment of common bile
duct stones because of its minimal invasiveness and low cost. There are two
main ERCP methods for treating choledocholithiasis: endoscopic papillary
balloon dilatation (EPBD) and endoscopic sphincterotomy (EST). Since EPBD
does not require sphincterotomy, it is believed that EPBD can protect sphincter
function better than EST.

Research frontiers

Previous studies have shown that EPBD with a 8 mm dilated balloon and
EST have similar success rates in terms of stone removal. The incidence of
postoperative pancreatitis with these procedures is high, so its application is

April 21,2013 | Volume 19 | Issue 15 |



limited. In recent years, some studies showed that the incidence of postopera-
tive pancreatitis could be reduced when the dilatation diameter was larger and
the dilatation time was extended during EPBD. Recent studies indicated that a
small incision plus endoscopic papillary balloon intermittent dilatation (EPBID)
had more advantages over EST in treating larger diameter (> 15 mm) common
bile duct stones.

Innovations and breakthroughs

There are few studies focusing on the comparison of EST and EPBID with
increased dilatation diameter and extended dilatation time. We compared the
safety and efficacy of EPBID and EST in the treatment of common bile duct
stones (transverse diameter < 12 mm) after increasing the dilated balloon
diameter (10-12 mm) and extending the dilatation time. The advantages of EP-
BID are larger dilatation diameter, longer dilatation time, less bleeding.
Applications

EPBD have several advantages over EST, such as no incision, lower opera-
tional difficulty, less bleeding and less perforation, therefore EPBD would be
suitable for novices to remove the common bile duct stones.

Terminology

EPBID: Duodenal side mirrors was inserted into the duodenal papilla, then the
guide wire was inserted into bile duct, and balloon catheter was put in common
bile duct, the balloon was dilated 10 to 12 mm using a pressure pump. The
pressure was maintained for about 1 min and removed for 30 s. One-minute
pressure followed by the 30 s relaxation was repeated two more times (total
dilatation time: 3 min). Then the common bile duct stones were removed by us-
ing the reticular basket or the balloon catheter.

Peer review

This is an interesting manuscript comparing EPBID and EST for normal size
stones. It has an important impact on the further expansion of EPBID as a tech-
nology for remove of bile duct stones.

REFERENCES

1 Liu Y, Su P, Lin S, Xiao K, Chen P, An'S, Zhi F, Bai Y. En-
doscopic papillary balloon dilatation versus endoscopic
sphincterotomy in the treatment for choledocholithiasis:
a meta-analysis. | Gastroenterol Hepatol 2012; 27: 464-471
[PMID: 21913984 DOI: 10.1111/j.1440-1746.2011.06912.x]

2 Baron TH, Harewood GC. Endoscopic balloon dilation of
the biliary sphincter compared to endoscopic biliary sphinc-
terotomy for removal of common bile duct stones during
ERCP: a metaanalysis of randomized, controlled trials. Am
] Gastroenterol 2004; 99: 1455-1460 [PMID: 15307859 DOI:
10.1111/j.1572-0241.2004.30151.x]

3 Liao WC, Lee CT, Chang CY, Leung JW, Chen JH, Tsai MC,
Lin JT, Wu MS, Wang HP. Randomized trial of 1-minute
versus 5-minute endoscopic balloon dilation for extraction
of bile duct stones. Gastrointest Endosc 2010; 72: 1154-1162
[PMID: 20869710 DOI: 10.1016/j.gie.2010.07.009]

4  Sugiyama M, Atomi Y. The benefits of endoscopic nasobili-
ary drainage without sphincterotomy for acute cholangitis.
Am ] Gastroenterol 1998; 93: 2065-2068 [PMID: 9820374 DOI:
10.1111/j.1572-0241.1998.00593.x]

5 Freeman ML, Nelson DB, Sherman S, Haber GB, Herman
ME, Dorsher PJ, Moore JP, Fennerty MB, Ryan ME, Shaw
My], Lande JD, Pheley AM. Complications of endoscopic bili-
ary sphincterotomy. N Engl | Med 1996; 335: 909-918 [PMID:
8782497 DOI: 10.1056/ NEJM199609263351301]

6 Cotton PB, Lehman G, Vennes J, Geenen JE, Russell RC,
Meyers WC, Liguory C, Nickl N. Endoscopic sphincteroto-
my complications and their management: an attempt at con-
sensus. Gastrointest Endosc 1991; 37: 383-393 [PMID: 2070995
DOI: 10.1016/50016-5107(91)70740-2]

7 Mallery JS, Baron TH, Dominitz JA, Goldstein JL, Hirota
WK, Jacobson BC, Leighton JA, Raddawi HM, Varg JJ,
Waring JP, Fanelli RD, Wheeler-Harbough J, Eisen GM,
Faigel DO. Complications of ERCP. Gastrointest Endosc 2003;
57: 633-638 [PMID: 12709688 DOI: 10.1053/ ge.2003.v57.
amge030576633]

8 Kawai K, Akasaka Y, Murakami K, Tada M, Koli Y. Endo-

(4 9

Boishidengs  WIG | www.wjgnet.com

Fu BQ et a/. Endoscopic treatments for bile duct stones

scopic sphincterotomy of the ampulla of Vater. Gastrointest
Endosc 1974; 20: 148-151 [PMID: 4825160 DOI: 10.1016/
50016-5107(74)73914-1]

9 Staritz M, Ewe K, Meyer zum Biischenfelde KH. Endoscop-
ic papillary dilatation, a possible alternative to endoscopic
papillotomy. Lancet 1982; 1: 1306-1307 [PMID: 6123047 DOI:
10.1016/S0140-6736(82)92873-2]

10 Minami A, Nakatsu T, Uchida N, Hirabayashi S, Fukuma
H, Morshed SA, Nishioka M. Papillary dilation vs sphinc-
terotomy in endoscopic removal of bile duct stones. A ran-
domized trial with manometric function. Dig Dis Sci 1995;
40: 2550-2554 [PMID: 8536511 DOI: 10.1007/ BF02220440]

11 Bergman JJ, van Berkel AM, Groen AK, Schoeman MN,
Offerhaus ], Tytgat GN, Huibregtse K. Biliary manometry,
bacterial characteristics, bile composition, and histologic
changes fifteen to seventeen years after endoscopic sphinc-
terotomy. Gastrointest Endosc 1997; 45: 400-405 [PMID:
9165322 DOI: 10.1016/50016-5107(97)70151-2]

12 Takezawa M, Kida Y, Kida M, Saigenji K. Influence of en-
doscopic papillary balloon dilation and endoscopic sphinc-
terotomy on sphincter of oddi function: a randomized con-
trolled trial. Endoscopy 2004; 36: 631-637 [PMID: 15243887
DOI: 10.1055/5-2004-814538]

13 Fujita N, Maguchi H, Komatsu Y, Yasuda I, Hasebe O, Iga-
rashi Y, Murakami A, Mukai H, Fujii T, Yamao K, Maeshiro
K. Endoscopic sphincterotomy and endoscopic papillary
balloon dilatation for bile duct stones: A prospective random-
ized controlled multicenter trial. Gastrointest Endosc 2003; 57:
151-155 [PMID: 12556774 DOI: 10.1067 / mge.2003.56]

14 Komatsu Y, Kawabe T, Toda N, Ohashi M, Isayama M,
Tateishi K, Sato S, Koike Y, Yamagata M, Tada M, Shiratori
Y, Yamada H, Thori M, Kawase T, Omata M. Endoscopic
papillary balloon dilation for the management of common
bile duct stones: experience of 226 cases. Endoscopy 1998; 30:
12-17 [PMID: 9548037 DOI: 10.1055/5-2007-993721]

15 Sugiyama M, Suzuki Y, Abe N, Masaki T, Mori T, Atomi
Y. Endoscopic retreatment of recurrent choledocholithia-
sis after sphincterotomy. Gut 2004; 53: 1856-1859 [PMID:
15542528 DOI: 10.1136/ gut.2004.041020]

16 Feng Y, Zhu H, Chen X, Xu S, Cheng W, Ni J, Shi R. Com-
parison of endoscopic papillary large balloon dilation and
endoscopic sphincterotomy for retrieval of choledocholithi-
asis: a meta-analysis of randomized controlled trials. | Gas-
troenterol 2012; 47: 655-663 [PMID: 22361862 DOI: 10.1007/
s00535-012-0528-9]

17 Kim HG, Cheon YK, Cho YD, Moon JH, Park do H, Lee TH,
Choi HJ, Park SH, Lee JS, Lee MS. Small sphincterotomy
combined with endoscopic papillary large balloon dila-
tion versus sphincterotomy. World | Gastroenterol 2009; 15:
4298-4304 [PMID: 19750573 DOI: 10.3748 / wjg.15.4298]

18 Kim TH, Oh HJ, Lee JY, Sohn YW. Can a small endoscopic
sphincterotomy plus a large-balloon dilation reduce the use
of mechanical lithotripsy in patients with large bile duct
stones? Surg Endosc 2011; 25: 3330-3337 [PMID: 21533521
DOI: 10.1007 /s00464-011-1720-3]

19 Stefanidis G, Viazis N, Pleskow D, Manolakopoulos S,
Theocharis L, Christodoulou C, Kotsikoros N, Giannousis
J, Sgouros S, Rodias M, Katsikani A, Chuttani R. Large bal-
loon dilation vs. mechanical lithotripsy for the management
of large bile duct stones: a prospective randomized study.
Am | Gastroenterol 2011; 106: 278-285 [PMID: 21045816 DOI:
10.1038/ ajg.2010.421]

20 Lin CK, Lai KH, Chan HH, Tsai WL, Wang EM, Wei MC,
Fu MT, Lo CC, Hsu PI, Lo GH. Endoscopic balloon dilata-
tion is a safe method in the management of common bile
duct stones. Dig Liver Dis 2004; 36: 68-72 [PMID: 14971818
DOI: 10.1016/j.d1d.2003.09.014]

21 Bang S, Kim MH, Park JY, Park SW, Song SY, Chung ]B.
Endoscopic papillary balloon dilation with large balloon

April 21,2013 | Volume 19 | Issue 15 |



22

23

Fu BQ et a/. Endoscopic treatments for bile duct stones

after limited sphincterotomy for retrieval of choledocholi-
thiasis. Yonsei Med ] 2006; 47: 805-810 [PMID: 17191309 DOI:
10.3349/ymj.2006.47.6.805]

Yu T, Liu L, Chen J, Li YQ. A comparison of endoscopic
papillary balloon dilation and endoscopic sphincterotomy
for the removal of common bile duct stones. Zhonghua Neike
Zazhi 2011; 50: 116-119 [PMID: 21418830 DOI: 10.3760/cma.
j.issn.0578-1426.2011.02.008]

Mac Mathuna P, Siegenberg D, Gibbons D, Gorin D, O’
Brien M, Afdhal NA, Chuttani R. The acute and long-term
effect of balloon sphincteroplasty on papillary structure in
pigs. Gastrointest Endosc 1996; 44: 650-655 [PMID: 8979052

(49

TR
JBaishideng®

WJG | www.wjgnet.com

2432

24

25

DOI: 10.1016/S0016-5107(96)70046-9]

Ueki T, Otani K, Fujimura N, Shimizu A, Otsuka Y, Kawa-
moto K, Matsui T. Comparison between emergency and
elective endoscopic sphincterotomy in patients with acute
cholangitis due to choledocholithiasis: is emergency en-
doscopic sphincterotomy safe? | Gastroenterol 2009; 44:
1080-1088 [PMID: 19597758 DOI: 10.1007 /s00535-009-0100-4]
Bang BW, Jeong S, Lee DH, Lee JI, Lee JW, Kwon KS,
Kim HG, Shin YW, Kim YS. The ballooning time in endo-
scopic papillary balloon dilation for the treatment of bile
duct stones. Korean | Intern Med 2010; 25: 239-245 [PMID:
20830219 DOI: 10.3904 / kjim.2010.25.3.239]

P- Reviewers Yamamoto S, Marks JM  S- Editor Song XX
L- Editor Cant MR E- Editor LiJY

April 21,2013 | Volume 19 | Issue 15 |



