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Abstract
AIM: To analyze the indications, efficacy and safety of 
sphincteroplasty in our centre.

METHODS: A retrospective study of sphincteroplasty 
in 53 cases of papilla at high risk was performed in 
2004-2006. The procedure consisted of duodenoscopy 
with Olympus TJF 145 Videoduodenoscope, approach to 
the biliary tract using a catheter with a guidewire, and 
dilatation of the papilla with a dilatation balloon catheter 
using a syringe with a manometer for control of the 
filling pressure.

RESULTS: The indications included intradiverticular 
papilla in 26 patients (49%), stenosis of a previous 
sphincterotomy in 19 patients (35.8%), small size of the 
papilla in 4 patients (7.5%), Billroth Ⅱ gastrectomy in 3 
patients (5.6%), and coagulopathy in one patient (1.9%). 
The efficacy was 97.8%, with all the calculi extracted 
from the common bile duct in 84.4% of the patients, 
even though 21 of the patients (39.6%) had calculi 
with a diameter equal to or greater than 10 mm. Seven 
patients (13.2%) presented complications: haemorrhage 
in 1 patient (1.9%) and mild pancreatitis in 6 patients 
(11.3%). The mean hospital stay in case of complications 
was of 3 ± 0.63 d.

CONCLUSION: Sphincteroplasty is highly effective, with 
a complication rate similar to that of sphincterotomy, 
furthermore, the complications are of low clinical 
importance. The use of the 10 mm balloon makes it 
possible to extract calculi with a diameter of over 15 mm 
and to extract more than 3 calculi without increasing the 
rate of complications and reduces the need to resort to 

lithotripsy or rescue sphincterotomy.
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INTRODUCTION
The prevalence of  cholelithiasis is 10%-15% in adult 
population. Calculi are detectable in the biliary tract in 
17% of  patients with symptomatic cholelithiasis[1]. The 
introduction of  laparoscopic cholecystectomy has led to 
an increase in the demand for endoscopic treatment of  
choledocholithiasis.

Currently, the standard treatment for calculi located 
in the biliary tree is endoscopic retrograde cholangio-
pancreatography (ERCP) with sphincterotomy. This 
procedure is not exempt from risks and the incidence 
of  complications is of  6%-10%, with a mortality of  
1%[2]. The early complications occurring after ERCP 
include acute pancreatitis, haemorrhage and perforation. 
Sphincterotomy also causes a permanent loss of  function 
of  the sphincter of  Oddi, thus exposing the biliary tree 
to reflux of  the duodenal contents. This leads to bacterial 
colonisation and chronic inflammation of  the biliary 
tree, which, hypothetically, could increase the incidence 
of  primary choledocholithiasis and tumours of  biliary 
origin. Although this is not a significant problem in 
elderly patients, it is the cause for concern in younger 
individuals. For this reason, Staritz, in 1983, proposed the 
hydrostatic dilation of  the papilla as an alternative that 
would enable the removal of  calculi without the risks of  
sphincterotomy[3].

At that time, it was hypothesised that the dilation 
of  the papilla could become the treatment of  choice 
in younger individuals as it transitorily increases the 
diameter of  the papillary orifice, allowing the extraction 
of  calculi while preserving the architecture and function 
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of  the sphincter. However, Disario[4] showed that a high 
frequency of  complications could lead to hydrostatic 
dilation of  papilla falling into disuse as the treatment of  
choice in choledocholithiasis. Currently, it is considered as 
an alternative to sphincterotomy in certain cases at a high 
potential risk, principally of  haemorrhage or perforation.

The objective of  the present study was to analyse the 
indications, efficacy and safety of  hydrostatic dilation of  
the papilla and to compare them with the same variables 
for conventional sphincterotomy in our centre.

MATERIALS AND METHODS
A retrospective study of  461 consecutive ERCPs was 
performed in our centre between February 2004 and 
March 2006. Sphincterotomy was performed in 231 
(50%) and hydrostatic dilation of  the papilla in 53 patients 
(11.5%). This study was to focus on these latter cases.

In all cases, ERCP and dilation of  the papilla procedure 
consisted of  signing of  the informed consent form 
for anaesthesia and ERCP, antibiotic prophylaxis with 
amoxicillin-clavulanic acid (ciprofloxacin in cases of  allergy) 
at the time of  starting the endoscopy, monitoring and 
deep sedation with propofol supervised by an anaesthetist, 
Olympus TJF 145 Videoduodenoscope, approach to the 
biliary tract using a catheter (“XL cannula”, Microvasive 
Rapid Exchange, taper tip) with a 0.035/260 cm Jagwire 
Stiff  Shaft guide wire.

A cholangiography was performed after introduction 
of  the catheter into the biliary tract. If  pathological 
material observed justified therapeutic action, the catheter 
was withdrawn, leaving the guide wire in place. Dilatation 
of  the papilla was performed with a Hurricane Rx 
Microvasive biliary dilation balloon catheter (180 cm long 
with a balloon length of  4 cm and diameter of  6 or 10 
mm) using a syringe with the “Breeze TM RX inflation 
device” manometer (Boston Scientific) for control of  the 
filling pressure. The dilation balloon catheter was advanced 
over the guide wire and until the mid-portion of  the 
balloon was situated in the region of  the biliary sphincter. 
After positioning, a diluted contrast (50% contrast 
plus 50% saline) was introduced under endoscopic and 
fluoroscopic control to maintain the correct position until 
a pressure of  11 atmospheres was reached in the case 
of  the 6 mm balloon and 8 atmospheres in the 10 mm 
balloon. The pressure was maintained until the notch in 
the balloon was gradually observed to disappear, after 
which the balloon was maintained inflated for a further 60 s.

Extraction of  the possible calculi was then attempted 
using a balloon catheter (Extractor RX retrieval balloon, 
Boston Scientific). A dormier basket (Boston Scientific) 
was occasionally used and a mechanical lithotripsy basket 
was also available in case it was required.

Finally, removal of  all the calculi and pathological 
biliary material from the common bile duct was confirmed 
by an occlusion cholangiography.

The patient remained in the day hospital after the 
procedure. Depending on the clinical course and the blood 
amylase level, the patient was either discharged 4-8 h after 
the procedure or was admitted.

The size of  the calculi was calculated by the ratio 
between the diameters of  the calculus and the tip of  
the endoscope, both measured on the X-ray image and 
corrected according to the true diameter of  the endoscope[5].

The complications were evaluated in accordance with 
the consensus document published by Cotton et al[6] in 
1991.

Statistical analysis
The qualitative variables were described by absolute 
numbers and percentages. Quantitative data are expressed 
as mean ± SD. Comparison of  the qualitative variables 
was performed using the odds ratio (OR) and the 95% 
confidence interval (CI).

RESULTS
A total of  461 ERCPs were performed in February 
2004-March 2006. Endoscopic sphincterotomy was 
performed in 231 patients (50%) and hydrostatic dilation 
in 53 patients (11.5%).

Our study focused on these 53 patients, 22 males 
(41.5%) and 31 females (58.5%). The mean age was 73 ±
12.9 years. The most common indication for endoscopic 
balloon dilation (Table 1) was intradiverticular papilla. 
In only one case the indication was a septic shock with a 
secondary coagulopathy (platelets: 39 000, international 
normalized ratio: 2.1) but a coagulopathy was detected 
in two further cases: a cirrhotic patient in the group of  
intradiverticular papilla and a patient on acenocoumarol 
anticoagulation in the stenosis group.

Of  the patients treated with dilatation, 24 (45.3%) 
did not undergo a cholecystectomy, and 29 (54.7%) 
were previously cholecystectomized. Of  the non-
cholecystectomised patients, one underwent laparoscopic 
cholecystectomy with hydrostatic dilation (Endolap).

In 42 cases (79.2%), calculi were detected on cholangio-
graphy. In 44 cases (83%), biliary sludge or calculi were 
obtained after the dilatation and clearance using a balloon 
catheter and lavage. The cholangiography gave a false 
positive result in one case and false negative results in three 
cases.

The extraction was complete, with total clearance of  
the biliary tract in 37 of  the 44 patients (84%). Although 
21 patients (39.6%) presented calculi with a diameter equal 
to or greater than 10 mm (Table 2), the calculi were over 
15 mm in diameter in 10 cases (19%). In one of  the cases, 
the dilatation was not sufficient to achieve extraction of  
the calculi and a rescue sphincterotomy was performed.

Partial extraction was achieved in 7 patients (16%). 

Table 1  Indication of hydrostatic balloon dilation

Indication                                                  n                      % 

Intradiverticular papilla		  26	            49
Stenosis of previous sphincterotomy	 19	            35.8             
Papilla of small size			     4	              7.5 
Billroth II gastrectomy			    3	              5.6
Coagulopathy			     1	              1.9



In 6 cases, despite the extraction of  calculi and biliary 
sludge, one or more residual calculi were observed on 
occlusion cholangiography, proceeding to the insertion 
of  a 7 cm 10 Fr polyethylene stent. The remaining case 
was a patient with a Billroth Ⅱ gastrectomy and 19 calculi 
in the common bile duct, 7 of  which had a diameter 
greater than 12 mm. After the extraction of  multiple 
calculi, an occlusion cholangiography was performed, 
showing the identified images as air bubbles. The patient 
was readmitted 11 d later for cholangitis and, in view 
of  the technical difficulty experienced in the previous 
exploration, it was decided to treat the patient surgically. 
Choledochoduodenostomy was performed and residual 
choledocholithiasis was found. 

A polyethylene stent was inserted in another 5 cases. 
In 4 cases, despite evidence of  complete clearance of  
the common bile duct after the extraction manoeuvres, 
it was decided to ensure biliary drainage by the insertion 
of  a stent because their tendency to recur, stenosis of  
the previous sphincterotomy with multiple episodes of  
cholangitis or choledocholithiasis. In the remaining case, 
the patient presented residual choledocholithiasis with 
a biliary fistula after laparoscopic cholecystectomy. The 
papilla was intradiverticular and balloon dilation was 
therefore performed, with extraction of  the calculi and 
insertion of  a plastic stent.

Overall, 43 of  44 patients (97.8%) with bile duct 
stones had successful bile duct clearance or drainage 
(endoprosthesis).

Acute pancreatitis was the most common complication, 
being mild in 5 cases and moderate in 1 case. In our 
series, no relationship was found between post-dilatation 
pancreatitis and the size or number of  the calculi (Table 3).  
The incidence of  reactive pancreatitis was 11.3% in 
balloon dilation and 5.2% in sphincterotomy, with an OR 
of  2.33 (95% CI: 0. 83-7.54).

Late haemorrhage occurred in one (1.9%) of  our 
patients. This was a patient on acenocoumarol anti-
coagulation who presented with late haemorrhage five 
days after the dilatation with melaena and a fall in the 
haemoglobin (2 g/dL). Early upper GI endoscopy did 
not detect a potentially haemorrhagic lesion and blood 
residues. The other two patients with coagulopathy 
did not present any complication. None of  the other 
complications was serious.

During the same period of  time, complications 
were detected in 21 (9.2%) of  the cases treated with 
sphincterotomy: acute pancreatitis in 12 cases (5.2%), 

haemorrhage in 5 cases (2.2%), cholangitis in 3 cases (1.3%), 
and perforation in 1 case (0.4%). Although they were not 
homogeneous populations, as the high-risk patients were 
preferentially treated with hydrostatic balloon dilation, 
we compared the incidence of  different complications 
in the two groups and found no statistically significant 
differences. However, in view of  the frequency of  events 
and the size of  the sample, we recognised that our series 
had an insufficient statistical power.

DISCUSSION
Currently, the standard treatment of  choledocholithiasis is 
endoscopic retrograde cholangiopancreatography (ERCP) 
with sphincterotomy. However, this technique is not 
exempt from risks such as haemorrhage, perforation and 
pancreatitis in an early phase and complications derived 
from the loss of  function of  the sphincter of  Oddi in 
a late phase. The incidence of  early complications after 
sphincterotomy is 6%-10%[2,6], with a mortality of  1% 
(Table 4). The incidence of  complications in our series was 
similar to that found in the literature.

The morbidity due to endoscopic balloon dilation of  
the papilla varies between 17% and 21% in randomised, 
controlled studies and between 7% and 19% in the non-
controlled studies. The morbidity is due principally to 
pancreatitis which, in some cases, can be severe (3% to 
6.8%) and even lead to death[4,7]. A meta-analysis[8] of  
randomized, controlled studies comparing sphincterotomy 
whith hydrostatic dilation of  the papilla was published 
recently, and included a total of  1106 patients, which 
showed that papillary dilation is a theoretically attractive 
option in young patients as it preserves sphincter function, 
although the high rate of  reactive pancreatitis limits its use 
in selected cases. Paradoxically, the risk of  pancreatitis is 
higher in young patients who would theoretically benefit 
most from the preservation of  sphincter function.

The results of  the meta-analysis showed no hae-
morrhage after papillary dilation, thus favouring this 
procedure in patients with a coagulopathy and in those 
who require re-initiation of  anticoagulation within a 
period of  72 h. Platelet or whole blood transfusions could 
prevent early haemorrhage but do not protect against late 
bleeding, which is responsible for 50% of  the cases of  
haemorrhage[9,10].

Currently, hydrostatic balloon dilation is considered 
an alternative in patients with coagulation disorders and 
in cases of  atypical anatomy, such as an intradiverticular 
papilla, a Billroth Ⅱ gastrectomy or Roux-en-Y anastomosis 
and in stenosis of  the papilla due to scarring of  a previous 
sphincterotomy.

Ci r rhot ic pa t i ents represent another h igher-
risk population which could benefit from dilatation. 
Sphincterotomy in these patients has a mortality of  
6.4%-25% in different series, whilst dilatation did not 
cause any complications in one series of  9 cirrhotic 
patients, of  whom 6 presented a coagulopathy[11-13]. Three 
patients in our series presented a coagulopathy: one patient 
on acenocumarol anticoagulation who developed melaena 
5 d after the procedure, one with hepatic cirrhosis and the 
other with cholangitis, septic shock and a consumption 
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Table 2  Classification of patients according to the presence, 
size and number of calculi

Biliary material n %
Normal common bile duct   8 15.1
Biliary sludge / microcalculi / calculi ≤ 10 mm 24 45.3
Calculi > 10 mm and ≤ 15 mm 11 20.7
Calculi > 15 mm 10 18.9
Total number of calculi > 10 mm 21 39.6
Total number of cases with 3 or more calculi 14 26.4
Number of cases with calculi > 10 mm or with 3 or more calculi 25 47.2



coagulopathy, who presented no complications.
Stenosis of  the papilla after sphincterotomy is not a rare 

event, with a prevalence ranging 3.4%-13%[14,15]. In these 
cases, sphincterotomy appeared to be associated with a 
higher rate of  perforation and pancreatitis[6], and papillary 
balloon dilation was thus proposed as an alternative. 
Stenosis of  the papilla due to scarring from a previous 
sphincterotomy was the indication for dilatation in 21 of  
the cases in our series. Complications arose in two of  these 
cases (9.5%): one presenting mild pancreatitis and the other 
a late haemorrhage (the patient mentioned above was on 
treatment with acenocumarol).

The majority of  authors consider that sphincterotomy is 
associated with a higher morbidity and mortality in patients 
with a Billroth Ⅱ gastrectomy. However, controversy exists 
on this matter[5,16]. In a randomised study, hydrostatic dilation 
was not found to be associated with a higher morbidity in 
patients with a Billroth Ⅱ gastrectomy than in patients with 
a normal anatomy of  the papilla and was also not associated 
with an increase in the need for mechanical lithotripsy. In 
our series, dilatation had no complications in 3 patients with 
a Billroth Ⅱgastrectomy.

Balloon dilation is highly effective, with extraction 
of  the calculi and complete clearance of  the biliary tract 
achieved in 80%-100% of  cases, comparable to the success 
rate after sphincterotomy (96%). Some authors have 
proposed a rescue sphincterotomy when it is not possible 
to extract all the calculi after dilatation[17].

On the other hand, some authors[18] performed 
dilatation of  the papilla with large diameter balloons 
(12-20 mm in diameter) in patients with retained calculi 
after sphincterotomy, whether due to their large size or 
to narrowing of  the distal common bile duct, but they 
could not extract the calculi (11% of  cases). However, the 
efficacy of  mechanical lithotripsy was 80%-98%.

The most frequent complication of  papillary dilation is 
pancreatitis, with an incidence ranging 4%-35%, depend-
ing on the series. During dilatation, trauma is applied 
circumferentially to the sphincter and, therefore, partially 
in the direction of  the pancreatic duct, causing transmural 
inflammation and intramucosal haemorrhage of  the 

sphincter. The traction exerted on the calculi in the attempts 
to extract them[17] also gives rise to additional trauma to the 
sphincter.

Hydrostatic di latation of  the papil la with an 8 
mm balloon enables extraction of  calculi in almost all 
cases with a diameter of  less than 10 mm[19]. However, 
mechanical lithotripsy is required in 50% of  cases when 
there are more than 3 calculi or when the calculi have 
a diameter greater than 10 mm. Mechanical lithotripsy 
makes the procedure more laborious, and its manipulation 
can increase the incidence of  pancreatitis[20]. Furthermore, 
additional sphincterotomy or repetition of  ERCP is 
required in 15% to 30% of  the patients[9]. For this reason, 
some authors[8] do not favour balloon dilation in patients 
with calculi of  these characteristics. 

Vlavianos[21] used a 10 mm balloon and lithotripsy was 
only required in 6.8% of  cases, despite the total clearance 
of  calculi with a diameter greater than 10 mm was achieved 
in the biliary tract of  70.7% of  cases.

In the present study, although 39.6% of  the patients 
presented calculi with a diameter greater than 10 mm, 
and more than 3 calculi were extracted in 26.4% of  cases, 
mechanical lithotripsy was not required in any case and 
rescue sphincterotomy was only required in one case in 
order to extract the calculus (Table 2). The incidence of  
pancreatitis was not related either to the number of  calculi 
or to their size. We do not know whether these results are 
due to the use of  the 10 mm hydrostatic balloon, as the 
previously mentioned data come from studies in which an 
8 mm or smaller diameter balloon was used[22].

A recent study in Japan[23] showed that the effect of  
balloon dilation is associated with the temporary insertion 
of  a stent into the pancreatic duct. A tendency to reduce 
the rate of  pancreatitis was observed, though this did not 
reach statistical significance due to the low incidence of  
pancreatitis in the control group (6%).

Another advantage of  dilatation derives from its 
capacity of  preserving sphincter function. The loss of  
function of  the sphincter of  Oddi after sphincterotomy 
is permanent and exposes the biliary tree to reflux of  the 
duodenal contents, producing bacterial colonisation and 
chronic inflammation of  the biliary tree. This may be a 
cause for concern in younger patients as it can increase 
the incidence of  primary choledocholithiasis caused by 
deconjugation of  the bilirubin by bacterial enzymes, and 
the number of  tumours of  biliary origin. Acamada[24] 

detected primary cancer of  the biliary tree detected in 7.4% 
of  patients undergoing transduodenal surgical destruction 
of  the muscle fibres of  the sphincter of  Oddi after a mean 
follow-up of  18 (10-22) years. In the majority of  these 

Table 4  Complications of sphincterotomy in the literature[2,6]

Complication Percentage (%) Surgery (%) Death
Pancreatitis 1-7   6.3 10-10.9 (0.2% of the total)
Haemorrhage 2.5 22 13 (0.6% of the total)
Perforation 1.3 27 16 (0.2% of the total)
Sepsis 1.7

Table 3  Analysis of the patients with post-dilatation pancreatitis and possible risk factors

Case Diameter largest calculus Total number of calculi  Diameter balloon (mm) Indication Hospital stay (d)
1 20 mm 19 10 Billroth Ⅱ 4
2 Microcalculi Several 10 Intradiverticular 3
3 14.5 mm 3 10 Intradiverticular 3
4 Microcalculi Several 10 Stenosis 3
5 10.5 mm Several 10 Intradiverticular 2
6   0 0 10 Intradiverticular 3
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cases, bacterial contamination of  the biliary tract was also 
observed. However, studies on series of  sphincterotomy 
with long-term follow-up have not detected serious 
complications despite the permanent abolition of  the 
function of  the sphincter of  Oddi[25]. The incidence of  late 
complications after sphincterotomy was 24% in one study 
with a mean follow-up of  15 years[26].

Dilatation of  the papilla preserves the function of  the 
biliary sphincter in the majority of  cases, thus preventing 
chronic reflux of  the duodenal contents into the biliary 
system. Studies have shown that the pressure in the 
common bile duct, the basal pressure of  the sphincter 
of  Oddi, the peak pressure and the contractile frequency 
are significantly reduced one week after dilatation of  
the papilla[19,27,28]. Two studies of  the histology of  the 
papilla after dilatation, one performed in pigs[29] and the 
other in humans[30], demonstrated no disruption of  the 
smooth muscle or distortion of  the architecture, although 
inflammation and mild or moderate fibrosis was observed 
in the majority of  cases.

In conclusion, our results indicate that balloon dilation 
of  the papilla is highly effective, the complication rate is 
comparable to that of  sphincterotomy, and the clinical 
importance of  the complications is low. The use of  a 
10 mm balloon enables extraction of  multiple calculi 
with a size greater than 15 mm with no increase in the 
complication rate and reduces the need for lithotripsy or 
sphincterotomy.

ACKNOWLEDGMENTS
Special thanks to Dr. JI Emparanza (clinic epidemiology 
unit) for his help with the statistical part of  this work and 
to the Translation Department of  the “Instituto Vasco 
de Investigaciones Sanitarias (BIOEF)” for its translation 
help. The authors are also indebted to the radiology nurses 
and particularly to Ana Amiano, Esther Castillejo and 
Dolores Gomez, and the endoscopy nurses, Elena Eguia, 
Pilar Achabal and Pilar Nieto, for their invaluable help and 
support during the study.

COMMENTS
Background
Endoscopic sphincterotomy was introduced in 1973 as a nonsurgical procedure 
enabling removal of bile duct stones and has become the treatment of choice for 
their extraction. This is a most dangerous technique performed by endoscopists 
with an early complication rate of 6%-10% and a mortality of 1%. Sphincterotomy 
also causes a permanent loss of function of the sphincter, thus exposing the 
biliary tree to bacterial colonisation and chronic inflammation. In 1983, Staritz 
proposed the endoscopic balloon dilation as a safe and effective alternative to 
sphincterotomy with the hope of avoiding these short and long-term complications 
by preserving the function of the sphincter. However, the high frequency of 
complications can lead to papillary dilation, thus falling into disuse as the treatment 
of choice in choledocholithiasis. A meta-analysis of randomized, controlled studies 
comparing sphincterotomy whith balloon dilation of the papilla concluded that 
in young patients, the dilation is a theoretically attractive option as it preserves 
sphincter function, although the high rate of reactive pancreatitis wouldt limit its 
use in selected cases. Currently, it is considered an alternative to sphincterotomy 
in certain cases at a high potential risk, principally of haemorrhage or perforation.

Research frontiers
Nowadays, the safety and efficacy of larger endoscopic balloons for great size 

lithiasis extraction are under investigation. Some authors have adapted the balloon 
diameter to the distal choledocal diameter or to the lithiasis size. A very interesting 
investigation field is the study of drugs and procedures with the capacity of 
reducing the incidence of acute pancreatitis after hydrostatic dilatation of the 
papilla. Another interesting field of research is the study of the incidence of late 
complications and stone recurrence after endoscopic balloon dilation.

Innovations and breakthroughs
The use of a 10 mm balloon enables extraction of multiple calculi with a size 
greater than 15 mm with no increase in the complication rate and reduces the 
need for lithotripsy or sphincterotomy.

Applications
Papillary dilation is the treatment of choice in patients with coagulopathy and a 
local anatomy that makes dangerous a sphincterotomy (Billroth Ⅱ gastrectomy, 
periampullary diverticula) independently of the size and the number of calculi.

Terminology
Patients with papilla at high risk: patients in whom the local anatomy makes 
a sphincterotomy impossible or dangerous (e.g., patients with periampullary 
diverticula or undergoing Billroth Ⅱ gastrectomy). Occlusion cholangiography: 
occlusion cholangiography is done after the balloon catheter is inflated and 
withdrawn from the papilla (to avoid contrast leak). Endolap: single-stage treatment 
with laparoscopic cholecystectomy and intraoperative ERCP.

Peer review
In the current paper, the authors report their experience with endoscopic balloon 
dilation of the sphincter of Oddi for the treatment of bile duct stones versus 
endoscopic sphincterotomy. Their results indicate that balloon dilation of the 
papilla is highly effective, and the complication rate is comparable to that of 
sphincterotomy. The paper is of interest.
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