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ABSTRACT

INTRODUCTION

Aim: precut sphincterotomy refers to a variety of endoscopic
techniques that are used in order to access the bile duct when
conventional methods of cannulation have failed. There are not
significant data (such as efficacy, safety) about the use of different
techniques of precutting at the same session. We have described
our experience with combined precut sphincterotomy (CPS) and we
have compared our results to the use of an isolated precut.
Patients and methods: we have performed 247 precuts of
a total of 2.390 ERCPs. Patients were distributed according to
the type of precut practiced: Needle-knife, transpancreatic and
combined precut sphincterotomies. “Combined precut” consisted in
performing first a transpancreatic sphincterotomy and, if the access
was not achieved, then performing a needle-knife sphincterotomy
in the same session. The data about safety and efficacy were
prospectively collected. The complications were defined according
to the consensus criteria.
Results: we performed precutting techniques in 247 patients.
Needle-knife, transpancreatic, and combined precuts were
performed in 125 (6.9%), 74 (4.1%) and 48 (2.6%) patients,
respectively. Bile duct cannulation was successful in 48 patients
(100%) in the group of combined precut, 121 patients (96.8%) in
the transpancreatic group, and 67 patients (90.5%) in the needleknife group (p = 0.03). There were not differences in complications
rates between the three groups. There was no pancreatitis in the
combined precut group. The complications were successfully
managed with conservative treatment.
Conclusions: combined precut sphincterotomy seems to be
a safe and successful technique in those cases of difficult bile duct
cannulation.

Precut sphincterotomy refers to a variety of endoscopic techniques used to gain access to the bile duct
when conventional methods of cannulation have failed.
Use of precut sphincterotomy varied from none to as
many as 38% of all biliary cannulation attempts in different reports (1-8). Use of precut sphincterotomy is
highly controversial, with widely variable opinions as
to its appropriateness, safety, and preferred technique.
The most widely practiced technique is the free-hand
needle-knife, in which an incision is made starting at the
orifice and extending cephalad for a variable distance, or
a variation of this, often referred to as fistulotomy, which
involves making a puncture in the hole above the papilla, avoiding the pancreatic orifice. The second major
approach involves use of a traction sphincterotome. A
now more commonly used variation of this technique
involves intentional seating of the tip of a standard traction sphincterotome into the pancreatic duct and cutting
through the septum in the direction of the bile duct, an
approach referred to as “transpancreatic sphincterotomy”
(TPS). Our precut sphincterotomy experience began with
the needle-knife (NKPS) (7) although, over time, we significantly increased the use of TPS (8). There are no
significant data (efficacy, safety) regarding the combined
use of both techniques in the same session. The aim of
our study was to assess the efficacy and safety of combined precut sphincterotomy (CPS) in comparison with
other forms of precut sphincterotomy.
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PATIENTS AND METHODS
We have performed a consecutive analysis of data
collected prospectively in an established database, of
endoscopic precut sphincterotomies that were done for a
therapeutic indication between November 2004 and June
2012. During this period, 2,390 ERCPs, 1,789 endoscopic
sphincterotomies and 247 precuts were performed by an
experienced endoscopist (J. E.) with a therapeutic duodenoscope (Olympus). Patients gave informed consent for
participation in an ERCP. The patients were distributed
according to the type of precut practiced: NKPS, TPS
and, combined (CPS) precut sphincterotomies. After several attempts (more than 5) to selectively cannulate the
bile duct, precut sphincterotomy was carried out. NKPS
was performed with HPC-2 precut sphincterotome (Cook)
using the free-hand needle-knife technique, in which the
incision is made starting at the papillary orifice and extending cephalad for a variable distance. TPS was performed
by placing the tip of a standard traction sphincterotome
(CT-25 sphincterotome, Cook) into the pancreatic duct
and cutting through the septum in the direction of the bile
duct (11 o’clock) (8). Following the introduction of “CPS”,
when the conventional access was not archieved, the next
step consisted in performing first a TPS and, if it failed, a
NKPS was subsequently performed, at the same session
(Figs. 1 and 2). A power generator (ERBE ICC200) was
used as the power source for all precuts (Endocut mode,
120 W, effect 2). Safety and efficacy data were prospectively collected and we included serum amylase measurement before and at 6 and 24 hours after ERCP. If ERCP
failed, the procedure was repeated two to five days after.
Complications (pancreatitis, hemorrhage, perforation)
were diagnosed and graded with consensus criteria (9).
Patients were discharged 2 days after ERCP, if no complications were detected. “Initial success” was defined as successful biliary cannulation during initial ERCP. “Second
success” was defined as successful biliary cannulation in a
second attempt, 2-5 days after. “Final success” was defined

Fig. 1. Combined precut sphincterotomy. A. Transpancretic precut
sphincterotomy: the sphincterotome is within the pancreatic duct.
B. Transpancretic precut sphincterotomy: a clean sphincterotomy,
without papillary bleeding.
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as successful biliary cannulation after initial ± second success. Hyperamylasemia was defined ≥ 460 (IU/L) (normal
values: 23-154). The qualitative variables were expressed
as absolute number and percentage, whereas quantitative
variables were expressed as mean. Chi-square statistics
and Fisher’s exact test were used to assess significant
associations among qualitative variables. T-Student test
were used to compare quantitative independent variables
or Mann-Whitney U-test, when the sample is moved away
from the normal distribution. A p value lower than 0.05
was considered as statistically significant. All statistics
were performed using the SPSS v18 for Windows Statistical package (SPSS Inc., Chicago, IL, USA).
RESULTS
A total of 247 patients (122 men and 125 women, mean
age 74 years, range 25-93 years) underwent attempted
precutting techniques (13.8% of sphincterotomies cases,
10.3% of ERCP cases). TPS, NKPS, and CPS precuts
were performed in 125 (6.9%), 74 (4.1%) and 48 (2.6%)
patients, respectively. Bile duct cannulation was successful
in 48 patients of the CPS group (100%) [initial success in
40 (83.3%); second success in 8 (16.6%)], compared with
121 patients of the TPS group (96.8%) [initial success in
117 (93.6%); second success in 4 (3.2%)] and 67 patients
of the NKPS group (90.5%) [initial success in 61 (82.4%);
second success in 6 (8.1%)] (p = 0.03) (Table I). The complication rates of the different groups are shown in Table I.
One patient (2.1%) of the CPS group had a complication
(clinical hemorrhage) compared with 11 patients (8.8%)
of the TPS group that developed 4 pancreatitis, 6 clinical
hemorrhages, 1 perforation, and 5 patients (6.8%) of the
NKPS group that developed 1 pancreatitis, 2 clinical hemorrhages, and 2 perforations (p = 0.3). Hyperamylasemia
was evidenced in 9 (18.7%), 33 (26.4%) and 3 (4.0%)
patients, in CPS, TPS and NKPS group, respectively
(p = 0.009). All complications were successfully managed

Fig. 2. Combined precut sphincterotomy. A. After the transpancretic
precut sphincterotomy, it is possible to make a more safe and accurate
NKPS, where the papilla protrudes. B. Subsequently, biliary cannulation
is achieved with conventional sphincterotome (with guidewire).
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Table I. Results of precut techniques (success and complications)
CPS n = 48

TPS n = 125

NKPS n = 74

Success
  Initial
  Second
  Final

40 (83.3%)
8 (16.6%)
48 (100%)

117 (93.6%)
4 (3.2%)
121 (96.8%)

61 (82.4%)
6 (8.1%)
67 (90.5%)

Complications
  Bleeding
  Pancreatitis
  Perforation

1 (2%)
1 (2%)
-

11 (8.8%)
6 (4.8%)
4 (3.2%)
1 (0.8%)

5 (6.8%)
2 (2.7%)
1 (1.3%)
2 (2.7%)

p = n.s.

Hyperamylasemia

9 (18.7%)

33 (26.4%)

3 (4%)

p = 0.009

p = 0.03

CPS: combined precut; NKPS: needle-knife precut; TPS: transpancreatic precut.

with conservative (medical/endoscopic) treatment. There
were no procedure related deaths.
Discussion
Cannulation of the bile duct is a prerequisite to successful biliary therapy during ERCP. Entry into the bile
duct can be difficult in some patients (5%-20% of ERCPs)
(10). The techniques available for cannulation have
expanded dramatically over the last 15 years or so, probably improving not only success rates but reducing complications as well. Standard techniques include the use
of guidewires in conjunction with catheters, and sphincterotomes. Specialized techniques, include placement of
pancreatic guidewire (or stent) to assist biliary cannulation (11), precut “access” sphincterotomy, suprapapillary
puncture of the common bile duct (12), the use of two
devices simultaneously in the same duodenoscopy channel (13), endoscopic scissors (14), blunt dissection with a
cotton swab, and even to the seemingly drastic approach
of performing endoscopic ampullectomy (15,16). Precut
techniques are often used after conventional methods
of biliary cannulation have failed. The need for precut
sphincterotomy was increase in malignancies and was
less common in patients with bile duct stones (17). Precut
techniques have proved their usefulness and safety in various studies with immediate success rates from 35 to 96%
(18-20). However, there are not significant data available
over combined precut sphincterotomy at the same ERCP
session (20). Our study includes 48 CPS and we have
compared our results to the use of an isolated precut (TPS
or NKPS). CPS group had a remarkable biliary cannulation rate, with an initial success of 83.3% and a final success of 100%, reaching statistical significance. Although
only immediate success at cannulation represents the true
success because repeat ERCP without precut may also
have been effective, it is important to know that combined sphincterotomy performed by an expert endoscopist

is able to achieve a biliary cannulation over 99 percent of
the cases during the first or the second attempt, with very
few complications. Complications have been reported in
2 to 34 percent of precuts, a rate that is generally higher
than reported patients undergoing standard sphincterotomy (1,21-25). Some complications have been unusual
(26,27). Precutting is an independent risk factor for overall complications, particularly for post-ERCP pancreatitis
(4,28-30) and perforation (23). Complications associated
with ERCP, depend upon patient-related factors, as well
as technique and operator characteristics. Placement of
a pancreatic stent (small caliber: 3 or 4 French) may
be advisable in higher risk patients undergoing precut
techniques (29). However, it may sometimes be difficult to place a pancreatic stent even by an experienced
endoscopist and, it may lead to a worse outcome than if
no attempt is made. Pancreatic stent may lead to serious
adverse events, including misplacement inside the duct,
inward migration, and pancreatic ductal injury. Pancreatic
stent placement adds substantial cost and inconvenience
to the patient and health care system (radiographic studies
to document passage, repeat endoscopy for removal) (31).
Also, it is still debated whether complications of precut
are due to the precut itself or the antecedent cannulation
attempt. A study (meta-analysis) (32) concludes that postERCP pancreatitis was significantly less common in the
precut group compared with the persistent attempts at cannulation group (3 versus 5 percent). Our study shows rates
of post-ERCP pancreatitis between 1.5% (NKPS group)
and 3.2% (TPS group), however there was not pancreatitis
in the CPS group. These low pancreatitis rates, without
prophylactic pancreatic stent placement, may be in part
due to the use of an early precut (after 5 attempts, precut
was carried out), the high volume of therapeutic ERCPs
in our center, and the skill or endoscopist’s experience.
Hyperamylasemia was significantly less common in the
NKPS group compared with the other groups, and it could
be explained because the patients with TPS and CPS have
more pancreatic guidewire entrances. Nevertheless, there
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were no statistical significant differences in the pancreatitis rate between the groups. Success and complication
rates of CPS are hopeful. It is possible that the great
results obtained with the CPS are due to those advantages:
1.TPS allows to perform the precut with the same
sphincterotome with initiating cannulation, without
exchange accessories. Moreover the depth of the incision is controlled, so the perforation’s risk will be lower.
2. TPS usually gets a clean sphincterotomy, without papillary bleeding. 3. Therefore that can make easier the identification of the exposed bile duct orifice, so it can get an
immediate cannulation, or 4. It can provide an anatomical
guide in order to find the bile’s duct location, allowing for
a safer and accurate needle-knife sphincterotomy where
the papilla protrudes.
Endoscopists must have familiarity with precut sphincterotomy techniques, and they have to choose the most
appropriate technique in agreement with individual
patient’s anatomy and their risk profile. CPS seems to be
a safe and successful technique in those cases of difficult
bile duct cannulation when it is performed by an experienced endoscopist.
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