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Abstract
Endoscopic sphincterotomy (ES) is the standard thera-
py in common bile duct (CBD) stones extraction. Large 
stones (≥ 12 mm) or multiple stones extraction may 
be challenging after ES alone. Endoscopic sphincter-
otomy followed by large balloon dilation (ESLBD) has 
been described as an alternative to ES in these indica-
tions. Efficacy, safety, cost-effectiveness and technical 
aspects of the procedure have been here reviewed. 
PubMed and Google Scholar search resulted in forty-
one articles dealing with CBD stone extraction with 
12 mm or more dilation balloons after ES. ESLBD is at 
least as effective as ES, and reduces the need for ad-
ditional mechanical lithotripsy. Adverse events rates 
are not statistically different after ESLBD compared to 
ES for pancreatitis, bleeding and perforation. However, 
particular attention should be paid in patients with CBD 
strictures, which is identified as a risk factor of perfora-
tion. ESLBD is slightly cost-effective compared to ES. 
A small sphincterotomy is usually performed, and may 
reduce bleeding rates compared to full sphincterotomy. 
Dilation is performed with 12-20 mm enteral balloons. 
Optimal inflation time is yet to be determined. The pro-

cedure can be performed safely even in patients with 
peri-ampullary diverticula and surgically altered anato-
my. ESLBD is effective and safe in the removal of large 
CBD stones, however, small sphincterotomy might be 
preferred and CBD strictures should be considered as a 
relative contraindication. 

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Endoscopic sphincterotomy followed by large 
balloon dilation is actually routinely performed in dif-
ficult stones extraction. The efficacy and safety of this 
procedure has been evaluated in thirty-two original 
studies published in English. Severe adverse events 
have been reported. This review describes indications, 
efficacy, morbidity and technical aspects of this pro-
cedure and tries to provide helpful data to the endo-
scopists in order to improve patient outcomes.
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INTRODUCTION
Endoscopic sphincterotomy (ES), introduced in 1974, is 
the standard therapy in common bile duct (CBD) stone 
extraction[1,2]. The rate of  successful CBD stone clear-
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ance after ES approaches 90%[3]. Endoscopic papillary 
balloon dilation with biliary balloons has been proposed 
as an alternative to ES, with similar CBD clearance rate, 
but is associated with an increased risk of  pancreatitis[4]. 
Large CBD stones or multiple stones may be difficult to 
remove after ES alone. In case of  failure of  stone extrac-
tion after ES, lithotripsy techniques are used, especially 
mechanical lithotripsy (ML)[5]. However, ML is often 
technically difficult to perform and time-consuming. 
Recently, several teams evaluated large balloon dilation 
(≥ 12 mm) without previous sphincterotomy[6-8] for ex-
traction of  large CBD stones, but data are very limited. 
Endoscopic sphincterotomy followed by large balloon 
dilation (ESLBD) was introduced by Ersoz et al[9] in 2004 
in removal of  difficult CBD stones. Further studies tend 
to confirm its effectiveness and safety in more than 1700 
patients. In this article, indications, results and technical 
aspects of  ESLBD will be reviewed. 

LITERATURE REVIEW
A search was performed using the following key words: 
endoscopic sphincterotomy, bile duct stones, and balloon 
dilation. The databases included PubMed and Google 
Scholar Search. A search in the references of  the articles 
was also performed (2003-September 2013). Only full-
text articles published in English were recorded. Studies 
in which balloon dilation diameter was less than 12 mm 
were excluded of  global analysis. Overall, 41 fully pub-
lished articles including 32 original studies were selected. 

ESLBD INDICATIONS
ESLBD is mainly performed in endoscopic removal of  
difficult extra-hepatic stones, such as stones larger than 
12 or 13 mm, or multiple stones, and always used in pa-
tients with dilated CBD. Case reports demonstrated also 
the successful use of  ESLBD to treat basket impaction[10] 
and Mirizzi syndrome[11]. 

PATIENT OUTCOMES
Patient outcomes are summarized in Table 1. After ES-
LBD, CBD stone clearance rates at index ERCP ranges 
from 72.7%[12] to 100%[13]. Three retrospective controlled 
studies[14-16] and four prospective randomized controlled 
trials[17-20] compared ESLBD to ES. Only two of  the 
retrospective studies report a significantly higher rate of  
stone removal after ESLBD than after ES at index ERCP 
(84.2% vs 44.2%, P < 0.001[14] and 87.5% vs 74.0%, P = 
0.036[16]). None of  the five other studies describes a sig-
nificant difference on this outcome. Only Rosa et al[14] re-
port a significantly higher overall stone removal rate after 
ESLBD compared to after ES (95% vs 70%, P < 0.001) 
but such a low rate of  CBD clearance after ES alone is 
surprising when compared to literature. 

In most studies, the need for additional mechanical 
lithotripsy is reduced when using ESLBD compared to 

ES[21]. A randomized controlled trial reports a significant 
decrease in the need of  using ML in the ESLBD group 
vs ES group (28.8% vs 46.2%, P = 0.028), in particular for 
stones larger than 15 mm (58.1% vs 90.9%, P = 0.002). In 
this trial, ES alone was identified as an independent risk 
factor for ML in multivariate logistic regression analy-
sis[18]. The meta-analysis by Feng et al[22] also mention a 
decrease in use of  ML after ESLBD compared to ES (OR 
= 0.51, 95%CI: 0.30-0.86, P = 0.01), but the difference 
was not significant in the large stone sub-group, maybe 
due to the small number of  patients. Use of  ML was 
correlated with larger stone size in a large retrospective 
series; ML rates were 17.6%, 43.4% and 62% for 10-14 
mm, 15-19 mm and ≥ 20 mm stones respectively (P < 
0.01)[23]. 

Considering long term outcomes, Kim et al[24] report 
no significant difference for CBD stone recurrence after 
ES and ESLBD (13.6% vs 11%, P = 0.546) with a 30-mo 
follow-up. Nevertheless, cumulative recurrence rate in 
two years on Kaplan-Meier curve in patients who un-
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Table 1  Patient outcomes after endoscopic sphincterotomy 
combined with large balloon dilation

Ref. Study 
type

No. 
patients 
ESLBD

Dilating 
balloon 

diamete (mm)

Success 
at index 

ERCP (%)

ML (%)

Ersoz et al[9] R 58 12-20  82.8      6.9
Bang et al[12] P   22 12-15      72.7      9.1
Espinel et al[55] P   22 12-20 100      3.2
Lee et al[13] R   55 15-20 100      5.5
Minami et al[28] R   88 20   99   1
Maydeo et al[34] P   60 15   95   5
Heo et al[20] RCT 100 12-20   83   8
Kim et al[51] R     9 12-18   55 11
Attasaranya et al[29] R 103 12-18   95 27
Misra et al[35] R   50 15-20 100 10
Itoi et al[15] RA   53 15-20   96      5.6
Park et al[44] R     6 12-15   33 50
Kim et al[19] RCT   27 15-18   85 33
Itoi et al[27] R   18 15-18   94 22
Kim et al[42] R   70 12-18   97      1.4
Itoi et al[52] R   11 15-20 100    18.2
Kurita et al[43] R   24 15-20   96      4.2
Youn et al[32] R 101 15-20   92      6.9
Kim et al[53] R   16 12-18   94      6.3
Itoi et al[54] R   15 15-20 100      6.7
Stefanidis et al[17] RCT   45 15-20   98   0
Kim et al[16] RA   72 12-20   88    17.9
Rosa et al[14] R   30 12-18   84 20
Paspatis et al[48] RCT 124 15-20   86      3.2
Sakai et al[47] R   59 12-20      83.1    13.6
Yang et al[23] R 169 12-18      95.3    38.6
Poincloux et al[45] R   62 15-20   95      3.2
Harada et al[25] R   30 15-20   97 10
Yoon et al[41] R   52 12-20 ND 23
Teoh et al[18] RCT   73 13-15   89    28.8
Hwang et al[56] RCT   69 12-20   94    26.1
Rosa et al[14] RA   68 12-18      82.4    14.7

ESLBD: Endoscopic sphincterotomy combined with large balloon 
dilation; ERCP: Endoscopic retrograde cholangiopancreatography; ML: 
Mechanical lithotripsy; R: Retrospective series; P: Prospective series; 
RCT: Randomized: controlled trial; RA: Retrospective analysis; ND: Not 
determined. 



derwent large balloon dilation for recurrent CBD stones 
after previous ES was lower than in those who didn’t (P 
= 0.039), but the statistical power of  this study is limited 
since only thirty patients were included[25]. 

ADVERSE EVENTS
Adverse events are summarized in Table 2. Regarding 
Cotton’s consensual criteria[26], rates of  overall adverse 
events (AEs), pancreatitis, and bleeding after ESLBD 
range from 0% to 17%[27,28], 0% to 13.2%[14,29] and 0% 
to 8.6%[9,16] respectively after ESLBD, when these rates 
are established respectively at 10.3%, 4.3% and 2% after 
ES alone[30]. However, the latter data are from a meta-
analysis of  CBD stones of  all size, therefore results are 
not directly comparable. Among the four randomized 
controlled studies comparing ESLBD to ES[17-20], no 
significant difference in overall AEs, pancreatitis, bleed-
ing and perforation was reported in all of  them but one: 
Stefanidis et al[17] identified less overall AEs after ESLBD 
than after ES (4.4% vs 20%, P = 0.049).

The most serious AE after ESLBD is perforation. 
Fortunately, this complication is rare: 7 perforations 
(0.4%) have been described among 1761 patients in 32 
original studies. Most cases were described as mild to 

moderate and have been treated conservatively[31,32]. How-
ever, a retrospective multicenter study[33] investigating 
946 patients reports 9 perforations (0.95%), of  which 3 
resulted in death. Distal CBD stricture was found to be 
an independent risk factor of  perforation in multivariate 
analysis (OR = 17.083; 95%CI: 3.936-74.132, P < 0.001), 
and could be considered as a relative contraindication to 
ESLBD. 

One of  the most common AE remains bleeding. 
Self-limiting oozing during ESLBD is common and usu-
ally not considered as a complication. Most of  bleeding 
episodes are described as mild to moderate and managed 
conservatively, with blood transfusion, or endoscopic 
intervention[34]. But severe arterial bleeding, sometimes 
delayed, has been described and required aggressive ther-
apy such as angiographic intervention[29] or surgery[35,36]. 
Park et al[33] have reported a death after massive delayed 
hemorrhage despite angiographic intervention. In this 
study, cirrhosis (OR = 8.028; 95%CI: 2.022-31.883, P = 
0.003), full ES (OR = 6.222; 95%CI: 2.374-16.307, P = 
0.001), and stone size ≥ 16 mm (OR =3.996; 95%CI: 
1.978-8.074, P = 0.001) were identified as predictive fac-
tors of  bleeding. 

Acute cholangitis is an exceptional and usually mild 
complication[33], severe acute cholangitis have neverthe-
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Table 2  Rates of adverse events after endoscopic sphincterotomy combined with large balloon dilation  n  (%)

Ref. No. patients ESLBD PEP Bleeding Perforation   Cholangitis  Miscellaneous   Overall AEs

Ersoz et al[9]   58 2 (3.4) 5 (8.6) 0 2 (3.4) 0     9 (15.5)
Bang et al[12]   22 1 (4.5) 0 0 0 0   1 (4.5)
Espinel et al[55]   22 0 0 0 0 0 0
Lee et al[13]   55 0 0 0 0 0 0
Minami et al[28]   88 1 (1.1) 1 (1.1) 0 1 (1.1) 12 (13.6)   15 (17.0)
Maydeo et al[34]   60 0 5 (8.3) 0 0 0   5 (8.3)
Heo et al[20] 100 4 (4.0) 0 0 0 1 (1.0)   5 (5.0)
Kim et al[51]     9 0 0 0 0 0 0
Attasaranya et al[29] 103 0 2 (1.9) 1 (1.0) 0 3 (2.9)   6 (5.8)
Misra et al[35]   50 4 (8.0) 3 (6.0) 0 0 0     7 (14.0)
Itoi et al[15]   53 1 (1.9) 0 0 1 (1.9) 0   2 (3.8)
Park et al[44]     6 0 1 (16.7) 0 0 0     1 (16.7)
Kim et al[19]   27 0 0 0 0 0 0
Itoi et al[27]   18 0 0 0 0 0 0
Kim et al[42]   70 1 (1.4) 0 0 0 0   1 (1.4)
Itoi et al[52]   11 0 0 0 0 0 0
Kurita et al[43]   24 0 0 0 0 0 0
Youn et al[32] 101 5 (5.0) 2 (2.0) 1 (1.0) 0 2 (2.0) 10 (9.9)
Kim et al[53]   16 0 1 (6.3) 0 0 0   1 (6.3)
Itoi et al[54]   15 0 0 0 0 0 0
Stefanidis et al[17]   45 1 (2.2) 1 (2.2) 0 0 0 4,4
Kim et al[16]   72 5 (6.9) 0 0 1 (1.3) 0   6 (8.3)
Rosa et al[14]   30 1 (3.3) 0 0 0 0   1 (3.3)
Paspatis et al[48] 124 4 (3.2) 6 (4.8) 2 (1.6) 5 (4.0) 0   17 (13.7)
Sakai et al[47]   59 0 1 (1.7) 1 (1.7) 1 (1.7) 1 (1.7)   4 (6.8)
Yang et al[23] 169 2 (1.2) 4 (2.4) 1 (0.6) 1 (0.6) 0   8 (4.7)
Poincloux et al[45]   62 2 (3.2) 5 (8.0) 0 2 (3.2) 0     9 (14.5)
Harada et al[25]   30 0 0 0 0 0   1 (3.3)
Yoon et al[41]   52 0 0 0 0 0 0
Teoh et al[18]   73 2 (2.7) 1 (1.4) 0 1 (1.4) 1 (1.4)   5 (6.8)
Hwang et al[56]   69 3 (4.3) 0 1 (1.4) 0 1 (1.4)   5 (7.2)
Rosa et al[14]   68   9 (13.2) 0 0 1 (1.5) 0   10 (14.7)

ESLBD: Endoscopic sphincterotomy combined with large balloon dilation; PEP: Post-endoscopic retrograde cholangiopancreatography pancreatitis; AE: 
Adverse event. 
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study, no perforation occurred during seven 18 mm large 
balloon dilations following fistulotomy[45]. 

Balloon size and inflation time
Enteral dilation wire-guided balloons are used, ranging 
from 12 to 20 mm in diameter. The choice of  the diam-
eter depends on the size of  the largest stone and on the 
CBD diameter. Some authors limit balloon size to 15 mm 
because of  the apprehension of  perforation. Hisatomi et 
al[46], in an ex-vivo porcine model with non-dilated CBD, 
showed that distal CBD lesions are correlated with bal-
loon size: perforation was observed only with 15 mm or 
larger balloons. However, one large retrospective study 
showed that dilation with balloons larger than 15 mm in 
101 patients had a complication rate similar to what is de-
scribed in literature with smaller balloons[32]. The smallest 
balloon should always be chosen depending on stone size 
and CBD diameter. 

The ideal balloon inflation time remains yet contro-
versial, as studies are heterogeneous regarding this pa-
rameter. The major endpoint is the disappearance of  the 
notch on the balloon under fluoroscopic guidance. Bal-
loon is then kept inflated for different times. When men-
tioned, inflation time ranges from 0 s to 2 min[45,47]. This 
is yet not known if  a shorter inflation time is associated 
with a higher risk of  bleeding. One study compared pro-
spectively 30 and 60 s dilation times, and did not show 
any significant difference for CBD clearance or adverse 
events[48], which is consistent with the meta-analysis by 
Feng et al[22]. 

Persistence of  the notch or continued resistance dur-
ing balloon inflation could correspond to occult stricture 
with a subsequent risk of  perforation. Although they 
were not identified statistically as risk factors, 3 perfora-
tions were reported after ESLBD in these two situations, 
and led to death. Lee et al[49] suggested that a persistent 
notch or continued resistance during balloon inflation 
at 75% of  the manufacturer’s maximum recommended 
pressure may be considered as contraindication to ES-
LBD. 

Specific conditions
In most studies, demographic characteristics describe 
a large proportion of  periampullary diverticula (PAD), 
up to 57%[16]. No study highlighted an increased risk of  
AEs in patients with PAD, in particular for perforation. 
A case-control study compared ESLBD with 10-20 mm 
balloons in 73 patients with PAD to 66 patients without 
PAD, and found no significant difference in terms of  
stone removal or complication rates[50]. 

Surgically altered anatomy can make CBD stone ex-
traction challenging. Three series evaluated ESLBD in 36 
patients after ES or needle-knife papillotomy in case of  
Billroth-Ⅱ gastrectomy[51-53]. CBD clearance was achieved 
in a single procedure in 34 patients, and only one case of  
minor bleeding was reported. In 15 patients with Roux-
en-Y anastomosis, Itoi et al[54] used single or double-bal-
loon enteroscopy to reach the papilla before introducing 

less been described[37,38]. 

PROCEDURE AND FLUOROSCOPY 
TIMES, COST
In the retrospective analysis of  101 patients, Itoi et al[15] 
reported significantly shorter total procedure time (32 
min vs 40 min, P < 0.05) and fluoroscopy time (13 min 
vs 22 min, P < 0.05) in the ESLBD group than in the ES 
group. Procedure time was recorded by Teoh et al[18] in a 
randomized controlled trial, and no difference was found 
between ES and ESLBD. In stone recurrence after pre-
vious ES, procedure time was shorter when using large 
balloon dilation (19 min vs 28 min, P < 0.001)[25]. Teoh et 
al[18] reported a reduction in direct cost of  the procedures 
in the ESLBD group compared to ES group (US $5025 
vs US $6005, P = 0.034), although no precisions are given 
on this secondary endpoint. 

TECHNICAL ASPECTS
Size of the endoscopic sphincterotomy
Most of  specialized endoscopists perform small or mid-
size ES (i.e., 1/3 to 1/2 of  the distance to the papillary 
roof) before large balloon dilation. This step is suspected 
to reduce complication rates, especially regarding bleed-
ing risk[33]. However, some retrospective studies describe 
normal ES before large balloon dilation with comparable 
outcomes[34]. On the other hand, these studies present 
a weaker level of  evidence due to a small number of  
patients. Therefore, normal ES should be used more 
carefully than small or mid-size ES. In case of  failure of  
stone removal after full ES, ESLBD could be used as a 
rescue procedure to complete stone extraction without 
ML[35,39], keeping in mind that bleeding risk may be in-
creased.

Stone recurrence
In case of  stone recurrence after ES, repeating ES is 
associated with a higher risk of  complication, such as 
bleeding[40]. Four studies evaluated large balloon dila-
tion in case of  CBD stone recurrence in patients with 
previous ES[25,41-43]. ES was not repeated before dilation. 
Among 176 patients, only one mild pancreatitis was re-
ported[42]. In three of  these studies, CBD clearance after 
the first procedure was achieved in 97% and additional 
ML was required in 2.4% cases. Unfortunately, the fourth 
study did not present the clearance outcome after the 
first procedure[41]. 

Fistulotomy
Only few data are available about large balloon dilation 
after fistulotomy. A case series about 6 patients[44] who 
underwent 12-15 mm large balloon dilation after fistu-
lotomy in case of  failure of  transpapillary biliary can-
nulation reports 100% stone extraction with no acute 
pancreatitis or perforation. One of  six patients presented 
with minor delayed bleeding. In another retrospective 
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a conventional endoscope through the overtube to per-
form ESLBD. Stone clearance was achieved in all cases 
with no complication. 

CONCLUSION
ESLBD has been widely evaluated for the endoscopic 
removal of  large stones, in dilated CBD. This procedure 
is at least as effective as ES in this indication and reduces 
the need for additional ML. This technique is safe, but 
should be used with caution in case of  CBD stricture or 
after full ES, due to perforation and bleeding risks. 

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

scopic sphincterotomy of the ampulla of Vater. Gastrointest 
Endosc 1974; 20: 148-151 [PMID: 4825160]

2 Classen M, Demling L. [Endoscopic sphincterotomy of the 
papilla of vater and extraction of stones from the chole-
dochal duct (author’s transl)]. Dtsch Med Wochenschr 1974; 
99: 496-497 [PMID: 4835515 DOI: 10.1055/s-0028-1107790]

3 Gupta N, Poreddy V, Al-Kawas F. Endoscopy in the man-
agement of choledocholithiasis. Curr Gastroenterol Rep 2008; 
10: 169-176 [PMID: 18462604]

4 Disario JA, Freeman ML, Bjorkman DJ, Macmathuna P, 
Petersen BT, Jaffe PE, Morales TG, Hixson LJ, Sherman S, 
Lehman GA, Jamal MM, Al-Kawas FH, Khandelwal M, 
Moore JP, Derfus GA, Jamidar PA, Ramirez FC, Ryan ME, 
Woods KL, Carr-Locke DL, Alder SC. Endoscopic balloon 
dilation compared with sphincterotomy for extraction of bile 
duct stones. Gastroenterology 2004; 127: 1291-1299 [PMID: 
15520997]

5 McHenry L, Lehman G. Difficult bile duct stones. Curr Treat 
Options Gastroenterol 2006; 9: 123-132 [PMID: 16539873]

6 Oh MJ, Kim TN. Prospective comparative study of en-
doscopic papillary large balloon dilation and endoscopic 
sphincterotomy for removal of large bile duct stones in 
patients above 45 years of age. Scand J Gastroenterol 2012; 47: 
1071-1077 [PMID: 22934594 DOI: 10.3109/00365521.2012.690
046]

7 Chan HH, Lai KH, Lin CK, Tsai WL, Wang EM, Hsu PI, 
Chen WC, Yu HC, Wang HM, Tsay FW, Tsai CC, Chen IS, 
Chen YC, Liang HL, Pan HB. Endoscopic papillary large bal-
loon dilation alone without sphincterotomy for the treatment 
of large common bile duct stones. BMC Gastroenterol 2011; 
11: 69 [PMID: 21668994 DOI: 10.1186/1471-230X-11-69]

8 Jeong S, Ki SH, Lee DH, Lee JI, Lee JW, Kwon KS, Kim HG, 
Shin YW, Kim YS. Endoscopic large-balloon sphinctero-
plasty without preceding sphincterotomy for the removal 
of large bile duct stones: a preliminary study. Gastrointest 
Endosc 2009; 70: 915-922 [PMID: 19647241 DOI: 10.1016/
j.gie.2009.04.042]

9 Ersoz G, Tekesin O, Ozutemiz AO, Gunsar F. Biliary sphinc-
terotomy plus dilation with a large balloon for bile duct 
stones that are difficult to extract. Gastrointest Endosc 2003; 
57: 156-159 [PMID: 12556775 DOI: 10.1067/mge.2003.52]

10 Katsinelos P, Fasoulas K, Beltsis A, Chatzimavroudis G, 
Zavos C, Terzoudis S, Kountouras J. Large-balloon dilation 
of the biliary orifice for the management of basket impac-
tion: a case series of 6 patients. Gastrointest Endosc 2011; 73: 
1298-1301 [PMID: 21492853 DOI: 10.1016/j.gie.2011.01.034]

11 Donatelli G, Dhumane P, Dallemagne B, Ludovic M, Del-
vaux M, Gay G, Marescuax J. Double-cannulation and large 
papillary balloon dilation: key to successful endoscopic treat-
ment of mirizzi syndrome in low insertion of cystic duct. 
Dig Endosc 2012; 24: 466-469 [PMID: 23078442 DOI: 10.1111/

j.1443-1661.2012.01312.x]
12 Bang S, Kim MH, Park JY, Park SW, Song SY, Chung JB. En-

doscopic papillary balloon dilation with large balloon after 
limited sphincterotomy for retrieval of choledocholithiasis. 
Yonsei Med J 2006; 47: 805-810 [PMID: 17191309]

13 Lee DK, Lee BJ, Hwhang SJ, Baik YH, Lee SJ. Endoscopic 
papillary large balloon dilation after endoscopic sphincter-
otomy for treatment of large common bile duct stone. Dig 
Endosc 2007; 19: S52-S56

14 Rosa B, Moutinho Ribeiro P, Rebelo A, Pinto Correia A, 
Cotter J. Endoscopic papillary balloon dilation after sphinc-
terotomy for difficult choledocholithiasis: A case-controlled 
study. World J Gastrointest Endosc 2013; 5: 211-218 [PMID: 
23678373 DOI: 10.4253/wjge.v5.i5.211]

15 Itoi T, Itokawa F, Sofuni A, Kurihara T, Tsuchiya T, Ishii K, 
Tsuji S, Ikeuchi N, Moriyasu F. Endoscopic sphincterotomy 
combined with large balloon dilation can reduce the pro-
cedure time and fluoroscopy time for removal of large bile 
duct stones. Am J Gastroenterol 2009; 104: 560-565 [PMID: 
19174779 DOI: 10.1038/ajg.2008.67]

16 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]

17 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 J Gastroenterol 2011; 106: 278-285 [PMID: 21045816 DOI: 
10.1038/ajg.2010.421]

18 Teoh AY, Cheung FK, Hu B, Pan YM, Lai LH, Chiu PW, 
Wong SK, Chan FK, Lau JY. Randomized trial of endoscopic 
sphincterotomy with balloon dilation versus endoscopic 
sphincterotomy alone for removal of bile duct stones. Gas-
troenterology 2013; 144: 341-345.e1 [PMID: 23085096 DOI: 
10.1053/j.gastro.2012.10.027]

19 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 J Gastroenterol 2009; 15: 
4298-4304 [PMID: 19750573]

20 Heo JH, Kang DH, Jung HJ, Kwon DS, An JK, Kim BS, Suh 
KD, Lee SY, Lee JH, Kim GH, Kim TO, Heo J, Song GA, Cho 
M. Endoscopic sphincterotomy plus large-balloon dilation 
versus endoscopic sphincterotomy for removal of bile-duct 
stones. Gastrointest Endosc 2007; 66: 720-76; quiz 768, 771 
[PMID: 17905013 DOI: 10.1016/j.gie.2007.02.033]

21 Meine GC, Baron TH. Endoscopic papillary large-balloon 
dilation combined with endoscopic biliary sphincterotomy 
for the removal of bile duct stones (with video). Gastrointest 
Endosc 2011; 74: 1119-126; quiz 1119-126; [PMID: 21944309 
DOI: 10.1016/j.gie.2011.06.042]

22 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 choledocholithia-
sis: a meta-analysis of randomized controlled trials. J Gas-
troenterol 2012; 47: 655-663 [PMID: 22361862 DOI: 10.1007/
s00535-012-0528-9]

23 Yang XM, Hu B, Pan YM, Gao DJ, Wang TT, Wu J, Ye 
X. Endoscopic papillary large-balloon dilation following 
limited sphincterotomy for the removal of refractory bile 
duct stones: experience of 169 cases in a single Chinese 
center. J Dig Dis 2013; 14: 125-131 [PMID: 23167553 DOI: 
10.1111/1751-2980.12013]

24 Kim KH, Rhu JH, Kim TN. Recurrence of bile duct stones 
after endoscopic papillary large balloon dilation combined 
with limited sphincterotomy: long-term follow-up study. 
Gut Liver 2012; 6: 107-112 [PMID: 22375179 DOI: 10.5009/

7764 June 28, 2014|Volume 20|Issue 24|WJG|www.wjgnet.com

Rouquette O et al . ESLBD: A literature review



gnl.2012.6.1.107]
25 Harada R, Maguchi H, Takahashi K, Katanuma A, Osanai M, 

Yane K, Hashigo S, Kaneko M, Katoh R, Katoh S. Large bal-
loon dilation for the treatment of recurrent bile duct stones 
prevents short-term recurrence in patients with previous en-
doscopic sphincterotomy. J Hepatobiliary Pancreat Sci 2013; 20: 
498-503 [PMID: 23361432 DOI: 10.1007/s00534-012-0579-6]

26 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]

27 Itoi T, Sofuni A, Itokawa F, Kurihara T, Tsuchiya T, Ishii K, 
Tsuji S, Ikeuchi N, Umeda J, Moriyasu F. New large-diam-
eter balloon-equipped sphincterotome for removal of large 
bile duct stones (with videos). Gastrointest Endosc 2010; 72: 
825-830 [PMID: 20883862 DOI: 10.1016/j.gie.2010.06.018]

28 Minami A, Hirose S, Nomoto T, Hayakawa S. Small sphinc-
terotomy combined with papillary dilation with large bal-
loon permits retrieval of large stones without mechanical 
lithotripsy. World J Gastroenterol 2007; 13: 2179-2182 [PMID: 
17465497]

29 Attasaranya S, Cheon YK, Vittal H, Howell DA, Wakelin 
DE, Cunningham JT, Ajmere N, Ste Marie RW, Bhattacharya 
K, Gupta K, Freeman ML, Sherman S, McHenry L, Watkins 
JL, Fogel EL, Schmidt S, Lehman GA. Large-diameter biliary 
orifice balloon dilation to aid in endoscopic bile duct stone 
removal: a multicenter series. Gastrointest Endosc 2008; 67: 
1046-1052 [PMID: 18178208 DOI: 10.1016/j.gie.2007.08.047]

30 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 
J Gastroenterol 2004; 99: 1455-1460 [PMID: 15307859 DOI: 
10.1111/j.1572-0241.2004.30151.x]

31 Voudoukis E, Vardas E, Theodoropoulou A, Tavernaraki A, 
Kokkinaki M, Psillakis K, Paraskeva K, Paspatis GA. Con-
servative treatment of perforation following balloon dila-
tion of the papilla after sphincterotomy. Endoscopy 2012; 44 
Suppl 2 UCTN: E292-E293 [PMID: 22933261 DOI: 10.1055/
s-0032-1310027]

32 Youn YH, Lim HC, Jahng JH, Jang SI, You JH, Park JS, Lee 
SJ, Lee DK. The increase in balloon size to over 15 mm does 
not affect the development of pancreatitis after endoscopic 
papillary large balloon dilatation for bile duct stone re-
moval. Dig Dis Sci 2011; 56: 1572-1577 [PMID: 20945093 DOI: 
10.1007/s10620-010-1438-4]

33 Park SJ, Kim JH, Hwang JC, Kim HG, Lee DH, Jeong S, 
Cha SW, Cho YD, Kim HJ, Kim JH, Moon JH, Park SH, Itoi 
T, Isayama H, Kogure H, Lee SJ, Jung KT, Lee HS, Baron 
TH, Lee DK. Factors predictive of adverse events following 
endoscopic papillary large balloon dilation: results from a 
multicenter series. Dig Dis Sci 2013; 58: 1100-1109 [PMID: 
23225136 DOI: 10.1007/s10620-012-2494-8]

34 Maydeo A, Bhandari S. Balloon sphincteroplasty for remov-
ing difficult bile duct stones. Endoscopy 2007; 39: 958-961 
[PMID: 17701853 DOI: 10.1055/s-2007-966784]

35 Misra SP, Dwivedi M. Large-diameter balloon dilation after 
endoscopic sphincterotomy for removal of difficult bile duct 
stones. Endoscopy 2008; 40: 209-213 [PMID: 18264886 DOI: 
10.1055/s-2007-967040]

36 Maroy B. Life-threatening hemorrhage caused by balloon 
dilation after sphincterotomy for extraction of a large stone. 
Endoscopy 2011; 43 Suppl 2 UCTN: E94-E95 [PMID: 21425028 
DOI: 10.1055/s-0030-1256026]

37 García-Cano J, Arana LT, Ayllón CJ, Chicano MV, Fernán-
dez RM, Sánchez LS, Ruiz CJ, xAriño MJ, García JI, Vigara 
MG, Cerezo ER, Sola AP. Biliary sphincterotomy dilation for 
the extraction of difficult common bile duct stones. Rev Esp 
Enferm Dig 2009; 101: 541-545 [PMID: 19785493]

38 Maroy B. Life-threatening angiocholitis following clot for-

mation after balloon dilation for extraction of a large stone 
in the lower bile duct. Endoscopy 2013; 45 Suppl 2 UCTN: 
E97-E98 [PMID: 23526540 DOI: 10.1055/s-0032-1326248]

39 Attasaranya S, Sherman S. Balloon dilation of the papilla 
after sphincterotomy: rescue therapy for difficult bile duct 
stones. Endoscopy 2007; 39: 1023-1025 [PMID: 18008210 DOI: 
10.1055/s-2007-966922]

40 Leung JW, Chan FK, Sung JJ, Chung S. Endoscopic sphinc-
terotomy-induced hemorrhage: a study of risk factors and 
the role of epinephrine injection. Gastrointest Endosc 1995; 42: 
550-554 [PMID: 8674926]

41 Yoon HG, Moon JH, Choi HJ, Kim DC, Kang MS, Lee TH, 
Cha SW, Cho YD, Park SH, Kim SJ. Endoscopic papillary 
large balloon dilation for the management of recurrent dif-
ficult bile duct stones after previous endoscopic sphincter-
otomy. Dig Endosc 2014; 26: 259-263 [PMID: 23581623 DOI: 
10.1111/den.12102]

42 Kim KO, Kim TN, Lee SH. Endoscopic papillary large bal-
loon dilation for the treatment of recurrent bile duct stones in 
patients with prior sphincterotomy. J Gastroenterol 2010; 45: 
1283-1288 [PMID: 20635102 DOI: 10.1007/s00535-010-0284-7]

43 Kurita A, Maguchi H, Takahashi K, Katanuma A, Osanai M. 
Large balloon dilation for the treatment of recurrent bile duct 
stones in patients with previous endoscopic sphincterotomy: 
preliminary results. Scand J Gastroenterol 2010; 45: 1242-1247 
[PMID: 20521873 DOI: 10.3109/00365521.2010.495420]

44 Park SY, Park CH, Yoon KW, Cho SB, Lee WS, Joo YE, Kim 
HS, Choi SK, Rew JS. Endoscopic large-diameter balloon di-
lation after fistulotomy for the removal of bile duct stones in 
a difficult cannulation. Gastrointest Endosc 2009; 69: 955-959 
[PMID: 19327486 DOI: 10.1016/j.gie.2008.12.048]

45 Poincloux L, Rouquette O, Privat J, Gorce D, Abergel A, 
Dapoigny M, Bommelaer G. Large-balloon dilation of the 
sphincter of Oddi after sphincterotomy or infundibulotomy 
to extract large calculi or multiple common bile duct stones 
without using mechanical lithotripsy. Scand J Gastroenterol 
2013; 48: 246-251 [PMID: 22229762 DOI: 10.3109/00365521.20
11.647064]

46 Hisatomi K, Ohno A, Tabei K, Kubota K, Matsuhashi N. Ef-
fects of large-balloon dilation on the major duodenal papilla 
and the lower bile duct: histological evaluation by using an 
ex vivo adult porcine model. Gastrointest Endosc 2010; 72: 
366-372 [PMID: 20674625 DOI: 10.1016/j.gie.2010.02.002]

47 Sakai Y, Tsuyuguchi T, Sugiyama H, Nishikawa T, Kuro-
sawa J, Saito M, Tawada K, Mikata R, Tada M, Ishihara T, 
Yokosuka O. Endoscopic sphincterotomy combined with 
large balloon dilation for removal of large bile duct stones. 
Hepatogastroenterology 2013; 60: 58-64 [PMID: 22641109 DOI: 
10.5754/hge12351]

48 Paspatis GA, Konstantinidis K, Tribonias G, Voudoukis E, 
Tavernaraki A, Theodoropoulou A, Chainaki I, Manolaraki 
M, Chlouverakis G, Vardas E, Paraskeva K. Sixty- versus 
thirty-seconds papillary balloon dilation after sphincter-
otomy for the treatment of large bile duct stones: a random-
ized controlled trial. Dig Liver Dis 2013; 45: 301-304 [PMID: 
23195665 DOI: 10.1016/j.dld.2012.10.015]

49 Lee DK, Han JW. Endoscopic papillary large balloon dila-
tion: guidelines for pursuing zero mortality. Clin Endosc 2012; 
45: 299-304 [PMID: 22977823 DOI: 10.5946/ce.2012.45.3.299]

50 Kim HW, Kang DH, Choi CW, Park JH, Lee JH, Kim MD, 
Kim ID, Yoon KT, Cho M, Jeon UB, Kim S, Kim CW, Lee JW. 
Limited endoscopic sphincterotomy plus large balloon dila-
tion for choledocholithiasis with periampullary diverticula. 
World J Gastroenterol 2010; 16: 4335-4340 [PMID: 20818818]

51 Kim GH, Kang DH, Song GA, Heo J, Park CH, Ha TI, Kim 
KY, Lee HJ, Kim ID, Choi SH, Song CS. Endoscopic removal 
of bile-duct stones by using a rotatable papillotome and a 
large-balloon dilator in patients with a Billroth II gastrec-
tomy (with video). Gastrointest Endosc 2008; 67: 1134-1138 
[PMID: 18407269 DOI: 10.1016/j.gie.2007.12.016]

7765 June 28, 2014|Volume 20|Issue 24|WJG|www.wjgnet.com

Rouquette O et al . ESLBD: A literature review



52 Itoi T, Ishii K, Itokawa F, Kurihara T, Sofuni A. Large bal-
loon papillary dilation for removal of bile duct stones in 
patients who have undergone a billroth ii gastrectomy. Dig 
Endosc 2010; 22 Suppl 1: S98-S102 [PMID: 20590782 DOI: 
10.1111/j.1443-1661.2010.00955.x]

53 Kim TN, Lee SH. Endoscopic Papillary Large Balloon Dila-
tion Combined with Guidewire-Assisted Precut Papillotomy 
for the Treatment of Choledocholithiasis in Patients with 
Billroth II Gastrectomy. Gut Liver 2011; 5: 200-203 [PMID: 
21814601 DOI: 10.5009/gnl.2011.5.2.200]

54 Itoi T, Ishii K, Sofuni A, Itokawa F, Kurihara T, Tsuchiya T, 
Tsuji S, Ikeuchi N, Umeda J, Tanaka R, Moriyasu F. Large 

balloon dilatation following endoscopic sphincterotomy us-
ing a balloon enteroscope for the bile duct stone extractions 
in patients with Roux-en-Y anastomosis. Dig Liver Dis 2011; 
43: 237-241 [PMID: 20947457 DOI: 10.1016/j.dld.2010.09.002]

55 Espinel J, Pinedo E, Olcoz JL. [Large hydrostatic balloon for 
choledocolithiasis]. Rev Esp Enferm Dig 2007; 99: 33-38 [PMID: 
17295596]

56 Hwang JC, Kim JH, Lim SG, Kim SS, Shin SJ, Lee KM, Yoo 
BM. Endoscopic large-balloon dilation alone versus endo-
scopic sphincterotomy plus large-balloon dilation for the 
treatment of large bile duct stones. BMC Gastroenterol 2013; 
13: 15 [PMID: 23324454 DOI: 10.1186/1471-230X-13-15]

P- Reviewers: Bove A, Kim JH, Parsi MA, Sgourakis G    
S- Editor: Zhai HH    L- Editor: A    E- Editor: Zhang DN

7766 June 28, 2014|Volume 20|Issue 24|WJG|www.wjgnet.com

Rouquette O et al . ESLBD: A literature review



                                      © 2014 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com

I S S N  1 0  0 7  -   9  3 2  7

9    7 7 1 0  07   9 3 2 0 45

2  4


	7760.pdf
	WJGv20i24-Back Cover.pdf

