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Abstract
AIM: To compare the rates of success and complica-
tions of two different methods of access into the com-
mon bile duct (CBD).

METHODS: Between October 2007 and November 
2008, 173 consecutive patients (71 men, 102 women, 
mean age 68.6 years) requiring endoscopic retrograde 
cannulation of the papilla and endoscopic treatment 
were studied. In the first 88 patients CBD cannulation 
was performed through supra-papillary fistulotomy 
(group F); in the following 85 patients standard cannu-
lation was performed through the Oddi sphincter (group 
S). Indications for the procedure were: choledocholithi-
asis, biliary obstruction, postoperative leak, sclerosing 
cholangitis, and Mirizzi’s syndrome. 

RESULTS: Deep CBD cannulation was successful in 
85/88 patients (96.5%) in group F vs  60/85 patients 
(70.6%) in group S (P  < 0.0001). The remaining 25 
group S patients in whom cannulation failed were shift-
ed to fistulotomy. Fistulotomy was successful in 21/25 
patients (84%). As for complications, hyperamilasemia 
occurred in 7 (7.9%) group F patients vs  7 (8.2%) 

group S patients (P  = NS); mild pancreatitis in 1 (1.1%) 
group F patient vs  5 (5.8%) group S patients (P  = NS); 
bleeding in 3 (3.4%) group F patients vs  3 (3.5%) 
group S patients (P  = NS).

CONCLUSION: Needle-knife fistulotomy should repre-
sent either the first approach to therapeutic cannulation 
or rescue therapy after unsuccessful standard cannula-
tion.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION
Endoscopic retrograde cannulation of  the papilla of  
Vater (ERCP) has become the procedure of  choice for 
the treatment of  pancreatic and biliary obstructive dis-
orders. Transpapillary biliary cannulation is the preferred 
technique to enter the common bile duct (CBD), but ac-
cess from the sphincter of  Oddi to the biliary tract dur-
ing ERCP is not always possible using standard cannula-
tion techniques. The success rate for deep cannulation 
of  the biliary tree during ERCP ranges between 80% and 
95% in the hands of  experienced endoscopists[1,2].

When standard cannulation is not possible, alternative 
techniques may be used: transpancreatic pre-cut, needle-
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knife pre-cut, needle-knife fistulotomy, and needle-knife 
pre-cut over pancreatic stent[3]. The rate of  complica-
tions with these techniques varies widely, some authors 
report no increased risk while others find rates signifi-
cantly increased. This discrepancy probably relates to 
the endoscopist’s level of  expertise and the number of  
failed attempts at cannulation before attempting pre-cut. 
In experienced hands and in an appropriate clinical set-
ting, pre-cut sphincterotomy appears to be an acceptable 
method of  access into the bile duct[2,4-6].

The study aims to evaluate post-ERCP success and 
complication rates in two different patient groups: pa-
tients submitted to CBD cannulation directly through 
suprapapillary fistulotomy and patients submitted to the 
same manoeuvre after unsuccessful standard cannulation 
of  CBD.

MATERIALS AND METHODS
In our digestive endoscopy unit, we have been per-
forming ERCPs for 20 years now, with roughly 420 
procedures each year (performed by not more than two 
endoscopists). Where standard cannulation fails, we have 
usually tried an alternative technique such as needle-knife 
pre-cut, transpancreatic pre-cut, needle-knife fistulotomy, 
etc. However in recent years, we have focused on needle-
knife fistulotomy as the alternative technique. Between 
October 2007 and November 2008, 173 consecutive 
patients (71 men, 102 women, mean age 68 years, range 
32-97 years) required an operative ERCP (performed by 
one of  two endoscopists). All patients provided informed 
written consent.

Patients with a previous history of  failed ERCP, of  
acute or chronic pancreatitis, those requiring a pancreato-
gram, those with severe coagulopathy or previous gastric 
surgery with Roux-en-Y gastro-jejunostomy were exclud-
ed from this retrospective analysis. Patients with previous 
gastric resection according to the Billroth Ⅱ technique 
were included in the study (Figure 1).

Out of  the above group of  patients, eighty-eight un-
derwent CBD cannulation through supra-papillary fistu-
lotomy with needle knife (group F); the other 85 patients 
received standard cannulation through the Oddi sphincter 
with a wire-guided sphincterotome (group S) (Table 1). 
The initial diagnosis was defined using clinical, labora-
tory, and radiologic data,; the final diagnosis comprised 
the categories: choledocholithiasis (113 patients), biliary 
obstruction (55 pts) postoperative leak (3 pts), sclerosing 
cholangitis (1 pt), and Mirizzi’s syndrome (1 pt). All the 
procedures were performed by a single endoscopist (MA) 
with experience of  over 5000 ERCP’s. 

With the supra-papillary needle-knife fistulotomy 
technique (group F), a small incision was made by means 
of  a 4 mm Huibregtse-Wilson Cook needle-knife or an 
Olympus modified sphincterotome a few millimeters 
above the papillary orifice to avoid injuring the pancreatic 
duct and to minimize the rate of  post-ERCP pancreatitis, 
which is the most serious complication of  such proce-
dures. 

The starting point of  the fistulotomy on the papilla 
(distal third, midportion or proximal third) and the length 
of  the incision varied depending on the disorder being 
treated (bile duct stones, strictures, etc.) and on the size of  
the papilla (Figure 2).

For the insertion of  a 10 Fr plastic stent just a small 
incision in the proximal third was required; however, 
removal of  a large stone or the placement of  a 10 mm 
metallic stent, needed the incision of  the distal third or 
midportion (Figures 3 and 4).

If  cannulation of  the CBD through this opening was 
not possible, one or two additional small but deeper inci-
sions were performed. After fistulotomy, the CBD was 
cannulated through the incision with a wire-guided sphinc-
terotome (Ultratome XL Microvasive with 0.89 mm straight 
Terumo). After deep cannulation, the correct position of  
the guidewire in the CBD was checked, dye was injected to 
obtain a cholangiogram, and finally, a complete papillotomy 
could be carried out (Figure 5). In these patients (group F) 
the sphincter of  Oddi remained untouched. 

In group S, selective cannulation of  the CBD was at-
tempted through the Oddi sphincter with a wire-guided 
sphincterotome (Ultratome XL Microvasive with 0.89 mm 
straight Terumo) using no more than 4 attempts, each one 
lasting less than 5 min. If  the CBD cannulation was not 
achieved within 4 attempts, the patients were switched to 
the fistulotomy approach. 

Patients remained hospitalized for at least 48 h after 
ERCP and their further course was followed by means 
of  telephone interviews for a week to record any post-
ERCP complications. Post-ERCP complications were 
defined according to consensus criteria[7]: (1) hyperamyla-
semia: any two-fold increase (or more) in serum amylase 
levels above the upper limit of  normal but without ab-
dominal symptoms; (2) mild pancreatitis: clinical symp-
toms (abdominal pain, nausea, and/or vomiting), serum 
amylase level increased at least three times the upper limit 
of  normal for 24 h after ERCP, and illness requiring ad-
mission or prolongation of  a planned admission to the 
hospital by 2 to 3 d; (3) moderate pancreatitis: as above 
but with duration of  hospitalization between 4 and 10 d; 
(4) severe pancreatitis: acute pancreatitis needing more 

399 September 16, 2012|Volume 4|Issue 9|WJGE|www.wjgnet.com

Table 1  Characteristics of patients

Group F Group S P  value

No. of patients 88 85
Sex (male/female) 48/40 47/38 NS
Mean age (yr)  68 (36–93) 70 (32–96) NS1

Diagnosis
   Choledocholithiasis 58 59
   Malignant stenosis 20 17
   Benign stenosis   6   8
   Postoperative leak   2   1
   Scleroses cholangitis   1   0
   Mirizzi’s syndrome   1   0

1Evaluation of statistical significance according to Student t test for un-
paired data. Evaluation of statistical significance according to χ2 test. NS: 
Not significant.



than 10 d hospitalization or haemorrhagic pancreatitis, 
pancreatic phlegmon, pancreatic pseudocyst, or require-
ment of  surgical or radiologic interventional therapy; (5) 
retroperitoneal perforation: retroperitoneal air or leakage 
of  contrast medium into the retroperitoneum during 
injection of  contrast through a false track created by the 
sphincterotomy (or pre-cut or fistulotomia, etc.); (6) minor 
bleeding: bleeding controlled by endoscopic hemostasis, 
without changes in hemodynamics or fall in hemoglobin 
levels; and (7) major bleeding: occurrence of  hematem-
esis, melena, decrease in hemoglobin levels to less than 
80 g/L, and need for transfusion.

Statistical analysis
Statistical significance was evaluated according to χ2 test 

or Student t test for unpaired data, as stated following 
each table.

RESULTS
Complication rate
Complications (Table 2), as defined above, occurred in 
11/88 (12.5%) of  the patients in group F and in 15/85 
(17.6%) of  the patients in group S (P = NS). Hyperami-
lasemia occurred in 7 patients in each of  the two groups, 
but these 14 patients needed no treatment since serum 
amylase levels returned to normal within 24 to 36 h after 
ERCP. Mild pancreatitis occurred in 1 (1.1%) group F 
patient vs 5 (5.8%) group S patients (P = NS); bleeding 
occurred in 3 (3.4%) group F patients vs 3 (3.5%) group 
S patients. Among the 6 cases of  bleeding (5 patients 
with choledocholitiasis and 1 patient with malignant ste-
nosis), 4 were classified as mild and 2 as major (one in 
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Figure 1  Needle-knife fistulotomy in Billroth II and removal of stone.

Table 2  Complication rate  n  (%)

Adverse effect Group F 
12/88 (13.6)

Group S
15/85 (17.6)

P  value

Hyperamilasemia 7 (7.9) 7 (8.2) NS
Mild pancreatitis 1 (1.1) 5 (5.8) NS
Minor bleeding   2 (2.27)   2 (2.35) NS
Major bleeding   1 (1.13)   1 (1.17) NS
Death 0   1 (1.17) NS

Evaluation of statistical significance according to χ2 test. NS: Not signifi-
cant.

Figure 2  The starting point of the fistulotomy on the papilla.
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each group). In both patients with major bleeding a re-
peat endoscopy was performed and followed by injection 

therapy with 1:10 000 epinephrine solution (5-10 mL). 
One of  these patients needed no further treatment while 
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Figure 3  Needle-knife fistulotomy and placement of 10 Fr plastic stent.

Figure 4  Needle-knife fistulotomy and removal of large stone.

Figure 5  Papilla, needle-knife fistulotomy, deep cannulation and papillotomy.
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the other (aged 92 years, belonging to group S) received 
no benefit from endoscopic treatment and underwent 
surgery. He died 3 d after the operation. 

Final diagnoses
Patients in group F were finally diagnosed as being af-
fected by choledocholithiasis (n = 55), malignant bile 
duct stenosis (n = 20), benign bile duct stenosis (n = 6), 
postoperative leak (n = 2), sclerosing cholangitis (n = 1), 
Mirizzi’s syndrome (n = 1). In group S, we documented 
choledocholithiasis (58 patients), malignant bile duct 
stenosis (n = 17), benign bile duct stenosis (n = 8), post-
operative leak (n = 1). The 24 group S, patients who were 
shifted to fistulotomy had the following final diagnosis: 
choledocholithiasis (n = 15), malignant bile duct stenosis 
(n = 7), benign bile duct stenosis (n = 2).

Success rate
Deep cannulation was successful at the first attempt in 
85/88 pts (96.5%) in group F vs 60/85 pts (70.6%) in 
group S (P < 0.0001) (Table 3). The remaining 25 group 
S patients, in whom cannulation failed despite 4 attempts, 
were shifted to fistulotomy, which was successful in 
21/25 pts (84%). The remaining 4 patients underwent a 
second ERCP 7 d after the first one. During the second 
ERCP successful cannulation through the incision of  
fistulotomy was achieved in 3 additional patients. So the 
overall success rate in the S group was 84/85 pts (98.8%).

Stone extraction with Dormia basket was achieved in 

52 of  55 (94.5%) group F patients and in 56 of  58 (96.5%) 
group S patients (P = NS). In 4 elderly patients with poor 
clinical conditions a 10 Fr plastic stent was placed to treat 
their large and multiple CBD stones. In 1 of  55 (1.8%) 
patients in the F group stone extraction was performed 
with a mechanical lithotriptor. Malignant bile duct stenosis 
was relieved with single 10 Fr plastic stents in 19 out of  20 
(95%) patients in group F and in 17 out of  17 patients in 
the group S (P = NS). In one patient of  F group a metallic 
stent was placed (Figure 6). All patients with a benign bile 
duct stenosis were treated with two 10 Fr plastic stents.

DISCUSSION
Endoscopists performing ERCP usually aim for the high-
est rate of  successful CBD cannulation with the lowest 
rate of  complications. Achieving deep cannulation of  
CBD remains a substantial challenge in ERCP for nov-
ices and experts alike. Transpapillary biliary cannulation is 
the preferred technique; however, 5%-15% of  the most 
experienced endoscopists fail to cannulate the CBD. Pre-
cutting (transpancreatic pre-cut, needle-knife pre-cut, 
needle-knife fistulotomy, and needle-knife pre-cut over 
pancreatic stent) is the most popular technique when 
standard cannulation fails. In the search for an alternative 
technique when standard cannulation fails, fistulotomy 
above the papillary orifice has been considered in some 
studies[1-3,8-10].

In our study, we demonstrated that the starting point 
of  the fistulotomy on the papilla (distal third, midportion 
or proximal third) and the length of  the incision varied 
depending on the disorder being treated (bile duct stones, 
strictures, etc.) and on the size of  the papilla.

For the insertion of  a 10 Fr plastic stent just a small 
incision in the proximal third was required. Conversely, 
removal of  a large stone or placement of  a 10 mm metal-
lic stent, required incision of  the distal third or midpor-
tion. If  cannulation of  the CBD through this opening 
was not possible, one or two additional small but deeper 
incisions were performed.

ERCP can be associated with serious complications 
including pancreatitis, bleeding, cholangitis, cholecystitis, 
and perforation. Of  these complications, post-ERCP 
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Figure 6  Needle-knife fistulotomy and placement of metallic stent.

Table 3  Deep biliary cannulation success rate

Group F Group S P  value

During the first 
ERCP

85/88 
(96.5%)

60/85 (70.6%)
(within 4 attempts of no 

more than 5 min)

< 0.0001

Patients shifted to 
fistulotomy 21/24 (84%)

During the second 
ERCP after 7 d

0 4 (4.7%)

Overall success rate 96.5% 98.8%

Evaluation of statistical significance according to χ2 test. ERCP: Endoscopic 
retrograde cannulation of the papilla; NS: Not significant.
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Applications
Since needle-knife fistulotomy also decreases the frequency of post-ERCP 
pancreatitis, it may be regarded both as an approach to therapeutic cannula-
tion, and as a rescue procedure after unsuccessful cannulation of the sphincter 
of Oddi.
Peer review
It is good work to be accepted with minor revision.
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pancreatitis is the most frequent though often mild or 
moderate, although in about 10% of  cases it is severe and 
potentially fatal.

Since the CBD and the duct of  Wirsung share fre-
quently a final common pathway, it is easy to injure the 
Wirsung duct during cannulation when multiple attempts 
are needed. Difficulty in CBD cannulation is one of  the 
main factors increasing the risk of  post-ERCP pancre-
atitis[5,11-13]. During ERCP the possible causes of  pancre-
atitis are mechanical injury to the ampulla and pancreatic 
sphincter from repeated attempts to cannulate the bile 
duct, hydrostatic and chemical injury from multiple injec-
tions of  contrast into the pancreatic duct, or thermal injury 
from endoscopic sphincterotomy[7,14,15]. Moreover, strong 
evidence indicates that multiple attempts at cannulation 
increase the risk of  post-ERCP pancreatitis and no phar-
macological prophylaxis has yet been reported to reduce 
significantly the incidence of  post-ERCP pancreatitis[16,17].

One study[18] reported no cases of  pancreatitis when 
the CBD was cannulated from the suprapapillary portion 
(i.e., at a defined distance from the Oddi sphincter). A 
randomized comparative study of  “fistulotomy” above 
the orifice vs conventional needle knifing at the orifice 
found a significantly lower rate of  pancreatits in the fistu-
lotomy subset (0% vs 8%) of  153 patients with suspected 
choledocholithiasis[19].

In our study, group F showed only one case of  mild 
pancreatitis; in group S there were only mild cases of  
pancreatitis (5.8% of  patients). In group S, CBD cannula-
tion was achieved within 4 attempts in 60/85 pts (70.5%), 
a figure that is comparable with previously reported 
data[8,20,21]. In agreement with current literature, in our 
study fistulotomy after failure of  standard cannulation 
increased the overall success rate[6,17,22-24].

We conclude that in experienced hands, needle-knife 
fistulotomy is as safe as standard Oddi sphincter can-
nulation. Since it decreases the frequency of  post-ERCP 
pancreatitis, it may be regarded both as an approach to 
therapeutic cannulation, and as a rescue procedure after 
unsuccessful cannulation of  the sphincter of  Oddi. 
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