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Abstract

AIM: To evaluate the efficacy and safety of endoscopic
balloon dilation (EBD) performed for common bile duct
(CBD) stones.

METHODS: From a computer database, we retrospec-
tively analyzed the data relating to EBD performed in
patients at the gastrointestinal unit of the Sandro Per-
tini Hospital of Rome (small center with low case vol-
ume) who underwent endoscopic retrograde cholangio-
pancreatography (ERCP) for CBD from January 1, 2010
to February 29, 2012. All patients had a proven diag-
nosis of CBD stones studied with echography, RMN-
cholangiography and, when necessary, with computed
tomography of the abdomen (for example, in cases
with pace-makers). Prophylactic therapies, with gabex-
ate mesilate 24 h before the procedure and with an an-
tibiotic (ceftriaxone 2 g) 1 h before, were administered
in all patients. The duodenum was intubated with a
side-viewing endoscope under deep sedation with in-
travenous midazolam and propofol. The patients were
placed in the supine position in almost all cases. EBD
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of the ampulla was performed under endoscopic and
fluoroscopic guidance with a balloon through the scope
(Hercules, wireguided balloon®, Cook Ireland Ltd. and
CRE®, Microvasive, Boston Scientific Co., Natick, MA,
United States).

RESULTS: A total of 14 patients (9 female, 5 male;
mean age of 73 years; range 57-82 years) were en-
rolled in the study, in whom a total of 15 EBDs were
performed. All patients underwent minor endoscopic
sphincterotomy (ES) prior to the EBD. The size of bal-
loon insufflation depended on stone size and CBD dila-
tion and this was performed until it reached 16 mm in
diameter. EBD was performed under endoscopic and
fluoroscopic guidance. The balloon was gradually filled
with diluted contrast agent and was maintained inflated
in position for 45 to 60 s before deflation and removal.
The need for precutting the major papilla was 21.4%.
In one patient (an 81-year-old), EBD was performed in
a Billroth 1. Periampullary diverticula were found only
in a 74-year-old female. The adverse event related to
the procedures (ERCP + ES) was only an intra proce-
dural bleeding (6.6%) that occurred after ES and was
treated immediately with adrenaline sclerotherapy. No
postoperative complications were reported.

CONCLUSION: With the current endoscopic tech-
niques, very few patients with choledocholithiasis re-
quire surgery. EBD is an efficacious and safe procedure.

© 2013 Baishideng. All rights reserved.
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Core tip: Choledocholithiasis is frequently found in the
adult population. Endoscopic sphincterotomy (ES) is
considered the standard therapy for the treatment of
this condition. However, several complications are as-
sociated with ES. Endoscopic balloon dilation (EBD)
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is actually recognized as an alternative to ES for the
extraction of difficult bile duct stones. Reading the lit-
erature, we have found that most of the studies use
small diameter balloons (6-10 mm), while the ones us-
ing larger balloons (from 12-20 mm) are rare. The aim
of this retrospective study was to evaluate the efficacy
and safety of large EBD performed for common bile
duct difficult stones.
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INTRODUCTION

Choledocholithiasis is found in about 10%-15% of the
adult populationm. Since 1974, when Classen ef a/” and
Kawai ¢/ a/” introduced the endoscopic sphincterotomy
(ES), this procedure has become the standard therapy
for the treatment of various biliary diseases, especially
common bile duct (CBD) stones. Several complications
associated with ES have been reported: early ones, such
as acute pancreatitis, hemorrhage, duodenal perforation,
acute cholangitis, and late ones, such as recurrence of
stones and papillary stenosis™. Balloon dilation of the
biliary sphincter has been introduced as an alternative to
sphincterotomy for the extraction of bile duct stones™.
Endoscopic balloon dilation (EBD) was first described by
Staritz et al” in 1983. EBD is still not widely embraced,
especially due to the fear of complications, in particular
acute pancreatitis. However, EBD does not have the short
term complications of bleeding and perforation and it may
preserve the biliary sphincter, with a decrease in long term
complications. There are several controversies regarding
EBD, such as the difficulty of removing larger stones
because of the smaller biliary opening, the more frequent
need for mechanical lithotripsy (ML) and the higher inci-
dence of pancreatitis after the procedure compared with
ES™. Most of the studies used small diameter balloons (6-
10 mm). Studies using larger balloon (esophageal/pylotic/
colonic dilatation balloons, from 12-20 mm) are rarel ™",
In particular, EBD is performed for large stones (a stone
measured more than 2 cm), hard stones (a stone difficult
to be crushed by ML or to remove after papillary balloon
dilation) and for confluence stones (multiple stones or
stones located at the hepatocholedochal junction).

The aim of this retrospective study was to evaluate the
efficacy and safety of EBD performed for CBD difficult
stones.

MATERIALS AND METHODS

Patients
Starting from a computer database, we retrospectively ana-
lyzed the data relating to EBD performed in patients at
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the gastrointestinal unit of the Sandro Pertini Hospital
of Rome (small center with low case volume) who under-
went endoscopic retrograde cholangiopancreatography
(ERCP) for CBD from January 1, 2010 to February 29,
2012. All patients had a proven diagnosis of CBD stones
studied with echography, RMN-cholangiography and,
when necessary, with computed tomography of the ab-
domen (for example, in cases of pace-makers).

Prophylactic therapies, with gabexate mesilate 24 h
before the procedure and with an antibiotic (ceftriaxone
2 g) 1 h before, were administered in all patients.

Endoscopic therapy

The duodenum was intubated with a side-viewing endo-
scope (TJF 140 or 145%, Olympus Optical, Hamburg,
Germany) under deep sedation with intravenous midazol-
am and propofol. The patients were placed in the supine
position in almost all cases. During the ERCP, the arterial
oxygen saturation, pulse rate and blood pressure were
continuously monitored. During the procedure, oxygen
supplementation through nasal cannulae was used for all
patients. ES, using appropriate sphincterotomy (Ultratome
XL, triple lumen sphincterotomy® and Ultratome, double
lumen sphincterotomy®, Microvasive, Boston Scientific
Co., Natick, MA, United States) was performed ziz a hy-
drophilic guide wite (Jagwire 0.025-inch or 0.035-inch®,
Microvasive, Boston Scientific Co., Natick, MA, United
States) to achieve controlled cutting, The length of ES
performed depended on stone size. In cases of difficult
cannulation, a precut technique was performed using a
needle-knife sphincterotome (Microknife XL, triple lumen
Needle Knife®, Microvasive, Boston Scientific Co., Natick,
MA, United States). EBD of the ampulla was carried out
using a balloon through the scope (Hercules, wire guided
balloon®, Cook Ireland Ltd. and CRE®, Microvasive, Bos-
ton Scientific Co., Natick, MA, United States). The size of
the balloon’s insufflation depended on the stone’s size and
CBD dilation and it was performed until achieving a 16 mm
diameter. EBD was performed under endoscopic and fluo-
roscopic guidance. The balloon was gradually filled with
diluted contrast agent and it was maintained inflated in
position for 45 to 60 s before deflation and removal. After
EBD, stone clearance was routinely performed under fluo-
roscopic guidance using a basket (Retrival staintess steel
basket umbrella 5 Fr or 7 Fr, Innoflex®, Innovamedica,
Milan, Italy) and balloon catheter (Extractor XL triple lu-
men retrieval balloon®, Microvasive, Boston Scientific Co.,
Natick, MA, United States). In cases of difficult stone ex-
traction with these techniques, we adopted ML (Soehendra
lithottiptot®™, Wilson-Cook Ireland Ltd.). As extracorporeal
shock wave lithotripsy is not available at our center, when
complete stone extraction was not achieved, a biliary plas-
tic stent (Cotton-Huibregtse® Biliary stent, Cook Ireland
Ltd.) or a naso-biliary tube (Flexima nasobiliary catheter®,
Microvasive, Boston Scientific Co., Natick, MA, United
States) was positioned for bile duct drainage. Post-ERCP
complications and their severity were defined according to
the 1991 consensus guidelines'.
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Table 1 Main patient characteristics

No. Pre-cut CBD dilation Stone (mm) EBD (mm) ML Stent NBD Complications
1 — Yes 15" 10 Yes = — -

2 Yes Yes 30 10 — - . .

3 Yes Yes 10 12 - - - -

4 - Yes 10 12 — — — -

5 — Yes 20" 12 — - — —

6 -—- Yes 20" 12 Yes — — —

7 — Yes 20" 12 — - — —

8 -—- Yes 15 10 — o i —

9 -—- Yes 40 12 — o i —

10 - Yes 25! 13 Yes 10 Fr - Bleeding
11 - Yes 25! 16 - 10 Fr 6 Fr -

12 — Yes 15" 12 — - — —

13 Yes Yes 20 12 — = — —

14 - Yes 20" 12 — - - —

15 - Yes 85) 16 Yes - 6 Fr -

Figure 1 Endoscopic papillary large balloon dilation performed in a
58-year-old female. A: Cholangiogram shows a large dilated common bile duct
with two stones of about 2 cm each; B: Endoscopic view of the inflated balloon
which it is located across the papilla after minimal endoscopic sphincterotomy; C:
Fluoroscopic image of balloon dilation (16 mm diameter); D: Large biliary orifice
after the procedure.

RESULTS

Characterization of the population studied

A total of 14 patients (9 female, 5 male; mean age of
73 years; range 57-82 years) were enrolled in the study,
in whom a total of 15 EBDs were performed. The main
patient characteristics are summarized in Table 1. All
patients underwent minor ES prior to the EBD. The size
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of balloon insufflation depended on stone size and CBD
dilation and this was performed until it reached 16 mm
in diameter (Figure 1). The need for precutting the major
papilla was 21.4% (3/14 ERCPs-EBD). In one case of an
81-year-old male, EBD was performed in a Billroth II (B-
II) surgery. Periampullary diverticula (PAD) were found
only in a 74-year-old female. Stone removal was achieved
in a single session in 78.6% (11/14 ERCPs-EBD). Four
patients required ML (26.6%), two stent insertions
(13.3%) and two Silverman needle biopsy placement
(13.3%).

Complications

The adverse event related to the procedures (ERCP +
ES) was intra procedural bleeding in 1 case (6.6%) which
occurred after ES and was immediately treated with
adrenaline sclerotherapy (1:10 000 dilution, 10 mL), with
no further intervention, and no postoperative complica-
tions were reported.

DISCUSSION

The success rate of stone extraction following EBD ranges
from 85% to 100%!". In patients with small stones (>
10 mm), EBD allows successful stone extraction, gen-
erally without the need for ES or ML. Bergman e a/'?,
in a prospective randomized controlled trial, assessed the
outcome of 101 patients with CBD stones treated with
EBD or ES. The authors concluded that the success rate
of EBD was similar to ES, with no difference in the rate
of eatly complications, such as pancreatitis. However, in
patients with difficult stones (> 10 mm or number > 3), the
success rate of EBD and ES is comparable but lithotripsy
is required in about 50% of cases and an additional sphinc-
terotomy o repeat ERCP in 15%-30% of patients'”, A
systematic review underlines that EBD is less successful
than ES"™. In our series, we performed ML in 4 cases,
followed by the temporary placement of a plastic stent in
one and naso-biliary drainage in another.
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However, EBD seems to have several advantages over
ES. The function of the biliary sphincter is preserved af-
ter EBD, while it is permanently lost after ES!, Regard-
ing this consideration, Bergman ez al" showed that the
biliary sphincter was absent for up to 17 years after ES.
This condition leads to chronic reflux of gastroduodenal
contents into the biliary system, with subsequent bacte-
rial colonization and inflammation. The potential benefit
of EBD is in preventing this kind of reflux, even if until
now, it is still controversial whether EBD is more effica-
cious in preventing bacterial contamination of the biliary
tract than ES. Recently, Natsui ez a/'" investigated the
bacterial flora in the bile after these two procedures (EBD
and ES). The authors concluded that EBD has the pos-
sibility of suppressing bacterial contamination of the bili-
ary tract compared with ES in patients with small stones.

The risk of bleeding seems to be decreased in EBD
compared to ES. In fact, while bleeding has been re-
ported in 2%-5% of patients undergoing ES for bile duct
stones'”, no significantly bleeding has been observed
in over 1000 reported EBD proceduresllz’ls’l&w]. This
characteristic makes EBD a safe procedure, especially in
patients with an increased risk of bleeding, such as those
with cirrhosis who have a six to eight fold risk of bleed-
ing after ES"™ 1In our cohort of patients, we had only
1 case of mild bleeding that occurred after ES and was
successfully treated with sclerotherapy.

It is not clear whether or not this procedure is associ-
ated with a major risk of post-procedure pancreatitis since
the available published studies report conflicting data. The
meta-analysis of randomized, controlled trials by Baron
et al”” showed that the early complication rate of EBD
was comparable to ES for removing CBD stones during
ERCP. In particular, the rate of pancreatitis was higher in
the EBD group compared to the ES group (7.4% vs 4.3%,
P = 0.05). The mechanism of post-EBD hyperamylas-
emia and pancreatitis is not clear, even if it is implicated in
the compression of the pancreatic duct. In fact, Bergman
et al*” underline how the balloon compression of the
papilla or the pancreatic duct orifice may provoke peri-
papillary edema or sphincter of Oddi spasm, leading to
hyperamylasemia or pancreatitis. In this regard, a random-
ized controlled trial demonstrated that a 5 min dilation
time rather than the conventional 1 min time resulted in
an adequately loosened sphincter of Oddi and conse-
quently reduced the risk of post ERCP pancreatitis and
improved its efficacy™

We have not reported such complications but we want
to underline that all our patients underwent prophylactic
therapy, with gabexate mesilate 24 h before the procedure.
Bergman ez al™? reported a randomized trial of EBD and
ES for removing bile duct stones in patients with a prior
B-1I gastrectomy. Compared to patients with a normal
anatomy, patients with a prior B-1I gastrectomy had a sig-
nificantly increased risk of bleeding after ES. Early com-
plications occurred in 19% of the patients who underwent
EBD compared to 39% of the patients who underwent
ESP,
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In 2003, Ersoz ez a/'" introduced the technique of
endoscopic papillary large balloon dilatation (EPLBD)
using a balloon larger than 12 mm after mid-incision ES
for the removal of large CBD stones. Starting from that,
multiple studies showed that EPLBD alone or in combi-
nation with other techniques can be useful for managing
difficult biliary stones™ . Several studies on EPLBD
have demonstrated a relatively high technical success rate
(74%-99%) for the removal of large bile duct stones and
also for patients with PAD and relatively low rates of
pancreatitis, without recurring to ML, Recently, the
incidence of biliary complications have been reported
to be significantly lower in patients after EPLBD than in
those after ES and this outcome appeared most markedly
in patients who also underwent cholecystectomy™'.

Some authors have suggested that the stone recur-
rence rate may also be higher with EPLBD than with ES
and ML™. However, the results of a Japanese multicenter
trial with a mean follow up of 6.7 years demonstrated that
there is a lower risk of stone recurrence following EPLBD
when compared with ES™. Another study that evaluated
the short term clinical outcomes after removing CBD
stones using EPLBD showed a recurrence rate of 24.0%
with a mean follow-up period of 10.8 + 4.5 mo™.

EBD and EPLBD are considered safe procedures for
patients with an increased risk of bleeding. In fact, EPLBD
is especially attractive in patients who are at risk for bleed-
ing after ES or in those with altered anatomy, such as
patients with a B-1I gastrectomy in whom a full sphincter-
otomy cannot be successfully achieved. Choi ¢ a/” evalu-
ated the efficacy and safety of EPLBD for removal of bile
duct stones in patients with B-1I gastrectomy. In all cases,
stones were successfully removed without significant com-
plications, such as bleeding, pancreatitis or perforation.

According to the study of Youn e 4™ EPLBD with
a large balloon of over 15 mm with ES is an effective and
safe procedure with a very low probability of severe post-
procedural pancreatitis. The authors found five cases of not
severe post-EPLBD pancreatitis. This complication was not
associated with larger balloon size (17.0 = 2.4 mm) but was
associated with longer procedure time (30.0 £ 3.5 min) and
smaller dilation of the CBD (17.6 * 6.7 mm).

To date, there are no data on the optimal duration of
papillary balloon dilation after a biliary sphincterotomy.
Paspatis ef al”” compared effectiveness and complications
of the endoscopic papillary balloon dilation for 60 s »s
30 s after ES. A total of 124 patients were prospectively
randomized to either the 60 s dilation group (G60, # = 60)
or the 30 s dilation group (G30, # = 64). The complete
removal of bile duct stones was similar between the two
groups (86% o5 85%, P = 0.9), such as the rates of post-
ERCP pancreatitis (3.1% s 3.3%, P = 0.9). The authors
concluded that 30 s papillary balloon dilation, performed
after ES for the management of bile duct stones, is equal-
ly effective as the 60 s papillary balloon dilation. In our
cohort of patients, we maintained the inflated balloon in
position for 45 to 60 s before deflation and removal.

In conclusion, therapeutic ERCP, including in a low-
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volume center, represents the first line management op-
tion for CBD stones. With the current endoscopic tech-
niques, very few patients with choledocholithiasis require
surgery. The data emerging from our study confirm that
EBD, performed for large CBD stones, is an efficacious
and safe procedure.

COMMENTS

Background

Endoscopic sphincterotomy (ES) was always considered the standard therapy
for the treatment of common bile duct (CBD) stones but this procedure may fail
in cases of difficult stones (large, hard and confluence). Endoscopic balloon
dilation (EBD) is actually recognized as an alternative to ES for the treatment
of these conditions. Many studies have reported the use of small diameter bal-
loons (6-10 mm), while the ones using larger balloons (from 12 to 20 mm) are
rare.

Research frontiers

EBD is not still widely embraced, especially due to the fear of complications, in
particular, of acute pancreatitis. However, EBD does not have the short term
complications of bleeding and perforation compared to ES and it may preserve
the biliary sphincter with a decrease in long term complications.
Innovations and breakthroughs

For the extraction of difficult bile duct stones, the dilation of the biliary orifice
with a large balloon after a small ES appears to be a promising technique.

Applications
The study results suggest that large EBD is an efficacious and safe procedure
that could be used for treating difficult CBD stones.

Terminology

EBD is a procedure performed under endoscopic and fluoroscopic guidance in
which the balloon is inflated with diluted contrast agent and is located across
the papilla. The size of the balloon’s insufflation depends on the stone size and
CBD dilation; mechanical lithotripsy (ML) is a method of stone extraction per-
formed under fluoroscopic guidance. MLs are devices designed to break stones
which have been captured within a basket.

Peer review

The authors report the results of 14 patients who underwent endoscopic papil-
lary balloon dilatation for difficult CBD stones. The patients had good outcomes,
without major short and long term complications.
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