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Background: There are concerns on the efficacy and safety of endoscopic papillary balloon dilatation (EPBD) 
as an alternative to endoscopic sphincterotomy (EST) in the treatment of choledocholithiasis. We compared 
the efficacy and safety of EPBD and EST for removing large common bile duct (CBD) stones.
Materials and Methods: One hundred sixty patients with CBD stones of 10-20  mm were randomized 
to undergo EPBD or EST. A 15‑mm dilatation balloon was used for EPBD. Cotton’s criteria were used to 
determine the incidence of post‑EPBD or post‑EST complications. CBD stone removal and complications 
were compared between the two methods.
Results: CBD stones were completely removed in 97.5% of the EPBD and 96.2% of the EST group (P = 0.5). 
The incidence of postoperative pancreatitis (11.2% vs 8.7%) and bleeding (1.2% vs 1.2%) were similar between 
the EPBD and EST groups (P > 0.05). Perforation did not occur in any patient.
Conclusions: EPBD with 15‑mm dilator balloon appears to be equally safe and effective compared with EST 
for removal of large CBD stones. So because of low complication and high success rate we recommend 
EPBD as the preferred method for removal of large (10-20 mm) CBD stones.
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Original Article

over surgery for the management of common bile duct 
(CBD) stones, and endoscopic sphincterotomy (EST) is 
the most frequently used technique with success rate 
of over 90%.[1] However, besides bleeding, perforation, 
infection, and dysfunction of the papillary sphincter, 
pancreatitis is the most frequent and most important 
complication of EST, which occurs in up to 5% of 
the patients.[2] Because of concerns regarding both 
short‑term and long‑term complications related to EST, 
another less invasive technique, endoscopic papillary 
balloon dilation (EPBD), has been investigated.[3] 
With EPBD, the extraction of CBD stones becomes 
possible while preserving the biliary sphincter. 
There are reports on some advantages of EPBD over 

INTRODUCTION

With the introduction of endoscopic retrograde 
cholangiopancreatography (ERCP) in the late 1970s, 
endoscopic treatment has become a preferred method 
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EST regarding stone removal and complications.[3,4] 
Because the bile duct orifice is extended by balloon 
inflation and is anatomically preserved, complications 
such as bleeding and perforation are expected to occur 
less frequently than in EST. Evidence also have shown 
that with EPBD, the function of sphincter of Oddi can 
be preserved more successfully than with EST.[5]

Despite several advantages reported for EPBD over 
EST, many endoscopists still hesitate to consider it as 
a standard procedure for treatment, and its safety has 
been yet under question. There are concerns on the 
higher frequency of postoperative pancreatitis reported 
by EPBD. The incidence of pancreatitis associated with 
EPBD is reported in separated studies from 4.8% 
to 11%.[6‑9] This is while the reported incidence for 
EST ranges from 1.9% to 5.4%.[2,10] Some prospective 
randomized trial also reported the higher incidence of 
postoperative pancreatitis with EPBD compared with 
EST.[11‑13] The results of the other studies have been 
conflicting and there are limited data from prospective 
randomized trials in this regard.[14] The aim of the 
present study was to investigate and compare the 
efficacy and safety of EPBD and EST in the treatment 
of large CBD stones.

MATERIALS AND METHODS

Patients and settings
This randomized comparative trial was conducted 
at the Department of Gastroenterology of Alzahra 
University Hospital from 2008 to 2011.

We performed diagnostic ERCP for the patients in 
whom CBD stones were diagnosed by ultrasonography, 
computed tomography (CT), magnetic resonance 
cholangiopancreatography (MRCP), or endoscopic 
ultrasonography (EUS) previously. The study protocol 
was approved by the Ethics committee of Isfahan 
University of Medical Sciences, and informed consent 
was obtained from all the patients.

Intervention
All the patients received a standard method of sedation 
by an anesthesiologist with a combination of propofol, 
midazolam, and fentanyl. Intravenous ceftriaxone 
1  g/day was administered for 3  days after the 
procedure to prevent postoperative biliary infection.

ERCP was performed with a sideview endoscope 
(TJF‑145, Olympus Co, Japan). After guide 
wire-assisted selective cannulation of the CBD, using 
a cholangiography catheter (ERCP cannula; Boston 
Scientific Co, USA), confirmation of the correct site 
of the catheter in CBD was performed by fluoroscopic 
imaging.

After contrast injection, the patients who had 10-20 mm 
size CBD stone were included in our study and then 
using a random table of numbers generated by Random 
Allocation Software, patients were randomized to 
receive either EPBD or EST. Patients who needed 
precut sphincterotomy or needle knife sphincterotomy 
for CBD cannulation were excluded. Also, patients with 
active acute pancreatitis, intrahepatic stones, benign 
or malignant CBD strictures, and prior sphincterotomy 
were excluded from the trial.

For  EPBD,  a  tr ip le ‑s ized  di lator  bal loon 
(CRE‑wire‑guided esophageal/pyloric balloon dilation 
catheter; Boston Scientifics, Ireland) was inserted into 
the bile duct, for dilating the papilla. The balloon was 
inflated in 3 steps: 12, 13.5, and then 15 mm with saline 
solution, each for 1 min. Stones were removed with a 
multiple‑sized extractor balloon (fusion; Wilson-Cock 
Co, USA), which were 12-20 mm in size (according 
to CBD stone size and CBD diameter). For EST, a 
papillary incision was made using a pull‑type, 25 mm 
cutting wire sphincterotome (fusion, Wilson‑Cock 
Co, USA), then CBD stones were removed with the 
extractor balloon.

Assessments
After performing the procedure and full recovery from 
anesthesia, the patients were transferred to the ward 
and were observed for any complications, including 
bleeding and pancreatitis. The diagnosis of pancreatitis 
was based on the criteria of Cotton et  al.;[15] with 
abdominal pain and the serum level of amylase three 
or more times the normal level, which have been used 
in several studies.[2,7,16‑18] Bleeding was defined as early 
bleeding, during the procedure or within 5 min after 
the procedure, and was controlled by local injection and 
APC or hemoclip, if needed and delayed bleeding within 
48 h after the procedure, suspected by unexplained 
tachycardia, orthostatic change in blood pressure, 
melena, or hematemesis and confirmed by endoscopy. 
Perforation was evaluated with initiation of abdominal 
symptoms and imaging findings. The physician who 
monitored the patients for complications and collected 
the data (RR) was blinded to the type of the procedure 
used for each patient.

Statistical analyses
After collecting the data about efficacy and complications 
in all patients, data were analyzed using the SPSS 
software for windows version 16.0. Binary variables 
were compared using the Chi‑square test and 
differences were considered significant when P was 
<0.05.

RESULTS

During the study period, 79  female and 81  male 
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patients with mean age of 56.4  ± 15.3  years were 
included; 42 male and 38 female patients in the EST 
group and 39 male and 41 female patients in the EPBD 
group. The two groups were similar with respect to 
gender (P = 0.376) and age (P = 0.508).

The treatment outcome and related complications are 
presented in table 1. The CBD stones were removed 
successfully in 97.5% (78/80) and 96.2% (77/80) of the 
patients who received EPBD and EST, respectively 
(P  = 0.500). Pancreatitis occurred in 11.2% of the 
EPBD group compared with 8.7% in the EST group 
(P  = 0.397). Severe acute pancreatitis occurred in 
2 patients in the EPBD group and 1 patient in the 
EST group (P = 0.14). Severity of acute pancreatitis 
was determined using the criteria of Cotton et al.[15] 
All patients who developed acute pancreatitis were 
managed successfully with conservative measures, 
including intravenous hydration, avoidance of oral 
intake, and analgesics. The mean time for hospital stay 
was (3.2 ± 1.8 days). There was no major complication, 
organ failure, or mortality from acute pancreatitis 
in any patient. Perforation did not occur in any 
patients and only 1 patient in each group experienced 
major bleeding needing transfusion and endoscopic 
therapy. There were 6 (7.5%) minor bleedings during 
or immediately after the procedure in EST group 
compared with 8 (10%) minor bleedings in EPBD group 
(P = 0.28). All minor bleedings stopped spontaneously 
except one in the EPBD group in which the endoscopist 
decided to treat it with injection of diluted epinephrine 
into the bleeding site. In patients whose stones could 
not been extracted with balloon, we used lithotripter 
basket, which was successful in 2  patients in each 
group. Only 1 patient in the EST group was referred 
to surgeon for stone retrieval.

DISCUSSION

Since the introduction of EPBD as an alternative 
method for EST, several studies reported that it has 
some advantageous effects over the EST with regard 
to outcomes and short‑ and long‑term complications.[3‑5] 
EPBD is relatively easier to perform than EST, with 
less possibility of shorter complications of bleeding and 
perforation. It also allows functional preservation of 

the papillary sphincter, one of the major advantages of 
EPBD over EST, which in turn may result in a decrease 
in long‑term complications.[3] However, after more data 
became available, several concerns raised with EPBD, 
such as the difficulty of removing larger stones because 
of the smaller biliary opening, the more frequent need 
for endoscopic mechanical lithotripsy (EML), and the 
higher incidence of postoperative pancreatitis.[3,4,14] In 
the present study, we achieved the rate of successful 
removal of large bile duct stones as 97.5% versus 96.2% 
in the EPBD and EST groups, respectively, that are in 
agreement with previously reported data indicating a 
success rate of 79%-100% with EPBD and 85%-100% 
with EST method, and shows that EPBD, as well as 
EST, appears to be a useful therapeutic procedure for 
removal of 10-20 mm CBD stones.[19] In contrast to 
some previous reports, we did not find an increase in 
the rate of complications with EPBD compared with 
EST. In our study, pancreatitis occurred in 11.2% 
and 8.7% of those who underwent EPBD and EST, 
respectively. The most recent meta‑analysis by Liu et al. 
presented data of 10 randomized comparative trials of 
EPBD versus EST and found that although the overall 
complications are similar between EPBD and EST, 
there is a higher incidence of postoperative pancreatitis 
with EPBD (9.4% vs 3.3%), but less hemorrhage (0.1% 
vs 4.2%) compared with EST. The study also showed 
that, with EPBD, more EML is needed.[19] The small 
differences of our study with the previous ones may 
have technical reasons, such as avoidance of needle knife 
sphincterotomy and dye injection into the pancreatic 
duct and also using cautious guide wire–assisted 
cannulation of bile duct. We also used a large‑sized 
dilator balloon (15 mm esophageal TTS balloon instead 
of the routine 8-10 mm biliary dilator balloons), which 
may explain the higher success rate of stone extraction 
in our study. The difference between studies might 
be related to several factors, including patients and 
disease characteristics, endoscopist experience, and 
available facilities. Most of the previous studies have 
been done in patients with stones smaller than 10 mm, 
while our study included patients with stones 10-20 mm. 
Our study also showed that using a large dilator balloon 
can facilitate removal of large CBD stones without 
increasing the rate of complications. Although limited 
data are available, the study by Tsujino and colleagues 
found an association between smaller stone size and 
higher risk of pancreatitis.[20] Also, previous studies 
mostly used the criteria of Cotton et al.[15] for diagnosis of 
postoperative pancreatitis, which, according to the study 
by Watanabe et al., a modification to the criteria in which 
mild pancreatitis is also included as a complication 
made it more sensitive and showed higher incidence of 
pancreatitis in the EPBD group compared with the EST 
group (10.0% vs 2.2%), although severe pancreatitis has 
been uncommon with EPBD in several studies.[6,8,11,21]

Table 1: Comparison of outcome and complications between 
the two groups

EPBD∗(n=80) (%) EST (n=80) (%) P∗∗

Complete removal achieved 78 (97.5) 77 (96.2) 0.500
Pancreatitis 9 (11.2) 7 (8.7) 0.397
Perforation 0 0 —
Hemorrhage 1 (1.2) 1 (1.2) 0.752
Data are shown as number (%), ∗Endoscopic Papillary Balloon Dilatation, 
∗∗Chi- square test
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Also, we didn’t encounter perforation in any group, 
which was similar to other studies.[19] Although the 
meta‑analysis by Liu et  al. showed a significantly 
higher incidence of bleeding with EST compared 
with EPBD,[19] we found low incidence (1.2%) in 
both the groups, which is similar to some other 
studies.[11] Considering the lower incidence of 
hemorrhage reported with EPBD, and high mortality 
rate in patients with cirrhosis who undergo EST,[22,23] 
EPBD is probably the optimal choice for patients with 
liver cirrhosis, or other coagulopathies,[24] although, 
more studies are required in this regard.

There are some limitations for our study. As mentioned 
above, by using more sensitive criteria for definition of 
pancreatitis provide better information for comparison 
of EPBD and EST in this regard. More studies are 
also required to evaluate the contributory role of 
the numbers of stones and maximal stone size on 
the efficacy and safety of EPBD and EST; stone 
removal, need for EML, and recurrence of stones. 
Another attractive suggestion for further studies 
can be a combination of a minimal sphincterotomy, 
followed by EPBD to see if we can decrease the rate 
of complications of a generous EST.

CONCLUSION

EPBD, by using a large esophageal dilator balloon, is 
as safe and effective as EST for removal of large CBD 
stone. So because of low complication and high success 
rate, we suggest EPBD as an alternative for EST in 
the management of large CBD stones.
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