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ABSTRACT

Background and aims: large balloon sphincteroplasty (LBS)
associated with sphincterotomy (ES) has gained acceptance as a
useful tool in extracting difficult bile duct stones. Our purpose was
to evaluate the efficacy and safety of LBS with balloons > 10 mm
in clinical practice setting.

Patients and methods: unicentre prospective study in a tertiary
care hospital. All patients who underwent LBS associated with ES
between July 2007 and March 2011 were included prospectively
in a database recording clinical aspects, procedure data, outcome
and complications.

Success is the main outcome defined as complete stone removal
documented by absence of any filling defect during a final occlusion
cholangiogram and absence of clinical or radiological findings after
the ERCP consistent with remaining stones. Complications as pan-
creatitis, cholangitis, post-ERCP bleeding, perforation and others
were also measured.

Results: one hundred twenty procedures were made in 109
patients with balloons ranging from 10 to 20 mm. Success rate was
91% in the first attempt and 96.7% after two procedures. Mechanical
lithotripsy was only needed in one case (0.8%). Complication rate
was 4.2% due to five cases of post-ERCP bleeding in high risk
patients.

Conclusion: large balloon sphincteroplasty associated to
sphincterotomy in clinical practice is a very effective and safe tech-
nique.
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography
(ERCP) and sphincterotomy (ES) were developed in the
1970’s (1,2), and have led to a huge progress in diagnosis
and treatment of biliar and pancreatic diseases, being espe-
cially significant in the management of choledocolithiasis.

Despite its extraordinary efficacy, over 80-90% (3), stone
removal can still be challenging due to stone size or anatom-
ical factors such as duodenal diverticulum, previous surg-
eries, strictures, coagulation disorders, etc. (4).

In order to overcome these situations there are different
therapeutic options such as mechanical, hydraulic or laser
lithotripsy (3). In the last years, large-balloon sphinctero-
plasty (LBS) has raised great interest (5-12).

OBJECTIVE

To prospectively evaluate the efficacy and safety of
sphincteroplasty with large diameter balloons associated
to endoscopic sphincterotomy for difficult bile duct stone
removal in clinical practice setting.

MATERIAL AND METHODS

All patients undergoing LBS during an ERCP since July
2007 were included in a database. LBS was defined when
the balloon used was larger than 10 mm in diameter.

Baseline patient characteristics, endoscopic findings,
procedure data and post-procedure complications were
recorded. Balloon dilation due to other causes than chole-
docolithiasis such as post-surgical stenosis were excluded
(Table D).

Around 270 procedures are performed annually in our
centre by five endoscopists, four of then with over 10 years
of ERCP experience.
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Table I. Demographic variables

Sex Male 55 (40.4%)

Age Median 75.9 Range 25-97

Dilation cause Discrepancy between stone size
and distal bile duct diameter 62%
Duodenal diverticula 20.8%

Non extendable prior ES 10%
Severe coagulopathy 6.7%

Billroth Il gastrectomy Il 0.8%

Prior cholecistectomy 37 (30.8%)

Procedures took place under anesthesiologist controlled
sedation as is usual in our centre. Side-viewing endoscopes
used were TFJ145 or TFJ160 (Olympus Optical Co Ltd,
Tokyo, Japan). For ES an electric generator was used (Erbe
Elektormedizin GmbH, Tubingen, Germany).

Informed consent was obtained prior to the procedure
in all cases.

ERCP indication, cannulation and cholangiogram were
performed according to clinical, endoscopic and radiolog-
ical findings, trying to remove the stones by using Fogarty
balloons. When previous ES was present it was extended
if judged possible.

If stone extraction was not possible with standard maneu-
vers (ES, Fogarty balloon, conventional baskets) and the
ES could not be extended a LBS was performed, with wire-
guided hydrostatic CRE balloons between 10 and 20 mm
(Boston Scientific Corp Ltd, Cork, Ireland). These balloons
are multiradial, which allow different inflation diameters
according to the pressure reached. This pressure is controlled
with a manometer, following manufacturer instructions.

Balloon inflation with diluted contrast to enhance visu-
alization was done under endoscopic and fluoroscopic guid-
ance, placing the medial portion across the papilla, observ-
ing the waistline disappearance and maintaining the balloon
inflated at least one minute.

Diameter of the balloon was decided by the endoscopist,
based on stone size and bile duct diameter, beginning with
the smallest that was considered as effective and progres-
sively increasing if the result was not satisfactory, however
it could never exceed the maximum diameter of the bile
duct in order to avoid complications. Balloon size registered
for this study was the largest used diameter.

After LBS was performed, stones were removed with
Fogarty catheters. Dormia basket or mechanical lithotripsy
were used if deemed necessary.

Procedure success was defined as complete stone
removal documented by absence of any filling defect during
a final occlusion cholangiogram and absence of clinical or
radiological findings after the ERCP consistent with remain-
ing stones.
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Assessment of complications

Patients were observed for at least 24 hours. Clinical and
blood testing were obtained before discharged home. Read-
missions due to complications after discharge were also
recorded.

Complications were defined and graded following con-
sensus (13). Post-ERCP pancreatitis was defined as per-
sistent abdominal pain associated with an elevation of
amylase serum level greater than 3 times the upper nor-
mal limit. Hemorrhage was defined as the presence of
clinical evidence as melena or hematemesis, decrease
of hemoglobin levels in at least 2 g/dl, transfusion need
or direct endoscopic visualization. Post-ERCP cholangitis
was defined as fever (> 38 °C), leucocytosis and abdom-
inal pain.

Statistical analysis

All data were recorded in a database and processed
with statistical software SPSS v15 (SPSS INC, Chicago,
USA).

RESULTS

Between July 2007 and March 2011, 956 ERCP were
performed in our Unit. LBS was done in 120 procedures
in 109 different patients. This represents 12.5% of all the
procedures.

Cause for ERCP was choledocolitiasis in 90 patients
(75%); cholangitis in 24 (20%) and severe acute pancreatitis
in 6 patients (5%). In all cases stones that were unremovable
by usual techniques were identified in the bile duct.

Out of the 109 patients, 55 were male (50.4%) and 54
female (49.5%). Mean age was 75.9 years with a range of
25 to 97 years. Thirty-seven patients (30.8%) had undergone
a previous cholecistectomy.

Main indication for dilation was discrepancy between
stone size and distal bile duct diameter in 74 patients
(62%), other indications were presence of duodenum
diverticula in 25 cases (20,8%), Billroth II gastrectomy
in 1 case (0,8%), severe coagulopathy in 8 cases (6,7%)
and previous sphincterotomy that could not be extended
in 12 cases (10%).

In case of duodenum diverticula, dilation was used in
those cases were the papilla location in the diverticula
unabled us to enlarge the sphincteromy enough to extract
the stone, but not as a routinely procedure.

Of the 120 cases, 35 (29.2%) had undergone a sphinc-
terotomy during previous ERCP procedure.

Successful removal of all bile duct stone was achieved
in 109 of the 120 procedures on a first attempt, of the
11 remaining cases 7 were solved on a second ERCP. This
means a 91% success rate on first attempt and a 96.7%
globally.
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Of the seven cases that underwent a second attempt, two
resolved with a Forgarty balloon, four required a second
dilation and in one case dilation of the medial portion of
the bile duct was performed to extract a remaining stone
above a benign stricture.

The four remaining cases were scheduled for surgery
without a second ERCP for clinical reasons (bile duct steno-
sis, open cholecistectomy need for other reasons and gastric
neoplasia discovered during the first procedure).

The number of stones removed varied between 1 to 17,
median being 2.8 standard deviation (SD) of 2.3. Size of
the stones ranged between 8 to 30 mm (median 15.2,
SD 4.1).

The size of the dilation balloon varied from 10 to 20 mm
(median 13.2, SD 2.3).

Plastic temporary stents were placed in eleven cases.
Ten of them were placed as a temporary drainage before
a second attempt or prior to surgery and in cases of severe
sepsis as precaution measure, in spite of an adequate
drainage. Stents were removed in a second procedure tak-
ing place between one and seven weeks (median 5 weeks),
without further complications.

Mechanical lithotripsy was used only in one case (0.8%)
in addition to dilation due to the large size of the stones.

Complications: there were no cases of acute pancreatitis.
No perforations or cholangitis were noted.

Post-ERCP bleeding was seen in five cases (4.2%). All
of them were graded as moderate, three needed endoscopic
sclerosis, while the remaining two were managed conser-
vatively, receiving blood transfusions. Of these five cases,
two of them occurred in patients who needed to restart
anticoagulant therapy as soon as possible. Both of them
had severe cholangitis while ongoing concurrent disease,
acute pulmonar thromboembolism in one case and arterial
ischemia of a leg in other case. Another case was due to
septic coagulopathy in a patient with chronic renal failure
in hemodialysis and the other two were patients with
antiplatelet therapy that could not be withdrawn. Evolution
in all patients was good and all were discharged home with-
out any further complication. Procedure-associated mor-
tality was null.

DISCUSSION

ERCP in treatment of bile duct stones has achieved a
very high success rate, nevertheless around 10% of the
stones are considered “difficult to extract” (3,4). There are
alternative procedures such as mechanical lithotripsy, naso-
biliar catheters placement, etc., but they can be difficult,
time-consuming and have complications.

Sphincteroplasty was initially proposed in the 1990 s as
an alternative to ES, using low-diameter balloons, but safety
concerns prevented an extended use, especially since post-
ERPC pancreatitis increased risk reports (14).

Ersoz et al. (5) reported in 2003 the use LBS associated
to ES in the management of difficult bile stones, with a suc-
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cess rate of 83% in the first procedure, although mechanical
lithotripsy was still needed in 7% of patients. Complication
rate in this publication was 16%, including a 3% of pan-
creatitis.

Since then, several studies have been published reporting
LBS after ES (6-12). A multicentre retrospective study was
published in 2008 (10) in 106 patients, with a 95% success
rate, but mechanical lithotripsy was necessary in 27% of
the cases. Complication rate was 6%.

More recently a randomized controlled trial of LBS
against mechanical lithotripsy has been published by Ste-
fanidis et al. (12), although prematurely terminated it
showed similar efficacy (97.7 vs. 91.1% p = 0.36) but with
less complications in LBS arm (4.4 vs. 20%).

In our series, in clinical practice setting, LBS was done
when, to the endoscopist criteria, stone removal was not
possible or safe with conventional methods, representing
cases in a high risk of failure or complication. In this set-
ting our success rate is 91% in the first procedure and 96.7%
if two attempts were made (Figs. 1 and 2).

This study collects our experience with this technique
over four years, including a large number of procedures
(120), being one of the largest published series in our setting
(8,11). The obtained efficacy is very high, similar to those
described previously. Our complication rate supports the
safety of this technique. As our experience and confidence
in this procedure grew, it was used in a larger number of
patients, becoming actually our first option to remove stones
where ES and Fogarty balloon have not been successful,
displacing lithotripsy, in fact in our series it was only used
in one patient (0.8%).

Although not measured in this study the reduction in the
use of lithotripsy, plastic stents and other methods could lead
to shorter procedures and a decrease in the complication rate,
for instance, lithotripsy complication rate has been reported
to be as high as 20% including a 13.3% of cholangitis (12).

Our global ERCP complication rate was 4.2%, due to
five patients which presented with moderate hemorrhage.
All of these patients had a very high risk for bleeding,
because of coagulation alterations, due to anticoagulation
or antiplatelet medication that was not possible to withdraw
because of comorbidity or due to septic coagulopathy.

It is especially remarkable the null incidence of pancre-
atitis documented in our series, as high incidence of post-
ERCP pancreatitis has been the main disadvantage to dila-
tion with standard size balloons (6-10 mm) in the treatment
of small size choledocolitiasis (15). This rate could be
explained by low frequency of accidental pancreatogram,
as this has been reported as an independent risk factor for
the development of post-ERCP pancreatitis (16,17). It has
also been hypothesized that performing the dilatation after
ES could reduce the pressure towards the pancreatic duct
(5).

The safety profile of the LBS is strengthened by the fact
that this is a clinical practice series, including patients with
higher complication risk that would probably have been
excluded from randomized clinical trials.
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Fig. 1. Radiological series showing stones, inflated balloon, Fig. 2. Radiological series showing choledocolithiasis, inflated
and final outcome. balloon with waistline over the papilla, and final outcome.
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CONCLUSION

LBS after ES is a feasible technique in ERCP. The results
obtained with this technique in our centre in a clinical set-
ting show an excellent success rate with a low use of
lithotripsy and a very low complication rate.
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