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Abstract

AIM: To compare the success rates and adverse
events of early needle-knife fistulotomy (NKF) and
double-guidewire technique (DGT) in patients with
repetitive unintentional pancreatic cannulations.

METHODS: From a total of 1650 patients admitted
for diagnostic or therapeutic endoscopic retrograde
cholangiopancreatography (ERCP) at a single tertiary
care hospital (Pusan National University Yangsan
Hospital, Yangsan, South Korea) between January
2009 and December 2012, 134 (8.1%) patients with
unsuccessful biliary cannulation after 5 min trial of
conventional methods, together with 5 or more repetitive
unintentional pancreatic cannulations, were enrolled in
the study. Early NKF and DGT groups were assigned 67
patients each. In the DGT group, NKF was performed
for an additional 7 min if successful cannulation was not
achieved.

RESULTS: The success rates with early NKF and
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the DGT were 79.1% (53/67) and 44.8% (30/67) (P
< 0.001), respectively. The incidence of post-ERCP
pancreatitis (PEP) was lower in the early NKF group
than in the DGT group [4.5% (3/67) vs 14.9% (10/67),
P = 0.041]. The mean cannulation times in the early
NKF and DGT groups after assignment were 257 s and
312 s (P = 0.013), respectively.

CONCLUSION: Our data suggest that early NKF should
be considered as the first approach to selective biliary
cannulation in patients with repetitive unintentional
pancreatic cannulations.

Key words: Endoscopic retrograde cholangiopan-
creatography; Cannulation; Pancreatitis; Needle knife
fistulotomy; Double guidewire technique

© The Author(s) 2015. Published by Baishideng Publishing
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Core tip: This retrospective single center analysis of
outcomes of early needle-knife fistulotomy (NKF)
and double-guidewire technique (DGT) revealed that
early NKF has a higher success rate of selective biliary
cannulation with a lower incidence of post-endoscopic
retrograde cholangiopancreatography pancreatitis and
shorter procedural time than DGT in patients with
repetitive unintentional pancreatic cannulations.

Kim SJ, Kang DH, Kim HW, Choi CW, Park SB, Song BJ, Hong
YM. Needle-knife fistulotomy vs double-guidewire technique
in patients with repetitive unintentional pancreatic cannulations.
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INTRODUCTION

Successful cannulation of an intended duct is the
most important first step for effective biliary and
pancreatic procedures during endoscopic retrograde
cholangiopancreatography (ERCP)™. The success
rates of conventional methods for biliary cannulation
range from 80% to 95%" 7. When conventional
methods fail to achieve selective cannulation, various
alternative techniques can be used. However,
prolonged and repetitive manipulation of the papilla
during various procedures increases the risk of post-
ERCP pancreatitis (PEP)™.. Therefore, much effort has
been made to develop useful endoscopic techniques
in order to perform successful cannulation and reduce
PEP. The most commonly used technique in patients
with difficult cannulation is precut sphincterotomy,
including needle-knife fistulotomy (NKF) and needle-
knife papillotomy®™”). NKF could be safer than needle-
knife papillotomy in terms of PEP because an incision
is made a few millimeters apart from the papillary
orifice®®?!. A recent study also reported that early use
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of NKF in experienced hands is safe and effective™®*,

The double-guidewire technique (DGT) has also
been introduced as a useful method for overcoming
difficult biliary cannulation™**!, In a previous study
comparing DGT with precut sphincterotomy technique,
the former required a significantly shorter procedural
time but still showed a similar success rate as the latter
in biliary cannulation. However, it induced pancreatitis
more frequently™®. A recent study reported that a
novel sequential 3-step protocol (traditional cannula
with guidewire, DGT, and then NKF) showed an even
higher success rate of biliary cannulation (99%)"".
But 2 prospective randomized studies comparing DGT
with using conventional methods in patients with
difficult biliary cannulation showed controversial results
in terms of selective biliary cannulation and PEP!**'®,
Maeda et al'™ reported that DGT showed a higher
cannulation rate with no PEP than the conventional
technique (93% and 58%, respectively). However,
Herreros de Tejada et a/'*® reported that DGT was
not superior to the standard cannulation technique
(success rates; 47% and 56%, respectively) and
was associated with frequent PEP (17% and 8%,
respectively)™®. Therefore, the present study was
performed to evaluate whether early NKF or DGT
is useful for overcoming difficulty in patients with
repetitive unintentional pancreatic cannulations.

MATERIALS AND METHODS

Patients and study design

Between January 2009 and December 2012, a total
of 1650 patients with pancreaticobiliary disorders
and naive papillae who were admitted for diagnostic
or therapeutic ERCP at a single tertiary care hospital
(Pusan National University Yangsan Hospital, Yangsan,
Korea) and who gave written informed consent were
included in the study. Patients were excluded from
the study if one of the following criteria was present:
age younger than 15 years, previous surgical biliary-
intestinal operations, tumor in the ampulla of Vater,
clinical evidence of acute pancreatitis at the time of
procedure, coagulopathy, and pregnancy. In patients
for whom we had failed to achieve biliary cannulation
after attempting for 5 min, accompanied by repetitive
pancreatic duct cannulations, early NKF or DGT was
performed to achieve biliary cannulation. The data
were collected prospectively, but data analysis was
done retrospectively.

In the DGT group, NKF was performed for an
additional 7 min if successful cannulation was not
achieved during the trial of DGT. In the early NKF
group, endoscopists finished the ERCP without an
additional procedure after failure of NKF. Of the
1650 patients with naive ampullae, 1340 (81.2%)
underwent selective cannulation without difficulty,
within 5 min. The incidence of PEP was 2.5% in the
successful cannulation group without difficulty. Of the
310 patients in whom we did not achieve successful
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Assessed for eligibility
(7 = 1650)

Difficult CBD cannulation
(7 = 310)

Excluded due to
successful cannulation without difficulty
(7 = 1340)

5 or more repetitive pancreatic
cannulations (7 = 134)

Excluded due to
no repetitive pancreatic cannulation
(n = 158)
poor patient condition (7 = 18)

Early NKF group (7 = 67) DGT group (7 = 67)
F————  Successful DGT (7 = 30)
Successful NKF (7 = 53) NKF after DGT (7 = 37)
F————  Successful NKF (7 = 25)
Cannulation failure Cannulation failure
(n=14) (n=12)

Figure 1 Study flow diagram. CBD: Common bile duct; NKF: Needle-knife fistulotomy; DGT: Double-guidewire technique.

cannulation using the conventional method, 158
patients without repetitive pancreatic cannulation
using the conventional method were excluded because
of multiple failed attempts to insert the guidewire into
the pancreatic duct, which caused excessive edema
and papillary trauma and could increase the incidence
of PEP. The poor condition/cooperation of 18 patients
prevented continued ERCP after conventional method
failure. The remaining 134 patients (43.2%) with 5 or
more repetitive unintentional pancreatic cannulations
were assigned to the early NKF or DGT group in
alternating sequence for selective biliary cannulation
(Figure 1).

Two endoscopists who had clinical experience with
ERCP for 10 to 20 years participated in the present
study; both of them also had experience with NKF and
DGT in patients with difficult cannulation. The numbers
of patients were distributed equally by two experts.

Our hypothesis was that in patients with repetitive
unintentional pancreatic cannulation, NKF has a higher
success rate to achieve biliary access compared with
DGT. Power calculations indicated that a sample size
of 140 patients (70 in each group) was needed for
an a error of 0.05 and 95% power, based on an
expected 80% of cannulation success rate in
patients with repetitive unintentional pancreatic
cannulations by early NKF and 50% by DGT. This
proportion was based on the results of a previous
prospective, randomized trial evaluation NKF or
DGT*!18 The study was approved by the Ethics
Committee of the Pusan National University Yangsan
Hospital (IRB No. 05-2014-036) and written informed
consent from all patients was obtained prior to study
inclusion.
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Definitions

Difficult cannulation was defined as failed selective
biliary cannulation within 5 min of using the
conventional method, regardless of the number of
unintentional pancreatic cannulations. We regarded
5 or more guidewire passings or contrast injections
through the pancreatic duct as repetitive pancreatic
cannulations. PEP was defined as a new-onset or
increased abdominal pain persisting for at least 24 h
after the procedure with serum amylase levels 3 times
the upper normal limit. The severity of pancreatitis
was classified as mild if hospitalization was extended
2 to 3 d after the ERCP, moderate if hospitalization
was extended 4 to 10 d, and severe if hospitalization
was extended for more than 10 d. Asymptomatic
hyperamylasemia after ERCP was defined as 3-fold or
greater increase in serum amylase levels at 24 h after
the procedure without abdominal pain. Baseline and
24 h post-ERCP serum amylase levels were obtained in
all patients. Bleeding was defined as clinically apparent
with a decrease in the hemoglobin level higher than
2 g/dL. Failure was defined when biliary cannulation
was not achieved within 7 min of trial. The procedural
time was defined as the time lapse from assignment to
cannulation.

Endoscopic procedure

All patients underwent ERCP using a side-view
duodenoscope (JF-240 or TJF-240; Olympus Optical
Co, Ltd, Tokyo, Japan). A sphincterotome (Ultratome
XL, Boston Scientific, Natick, Mass) or an ERCP catheter
(Fluoro Tip, Boston Scientific) with a hydrophilic
guidewire (0.025- or 0.035-inch Jagwire, Boston
Scientific) was used for initial cannulation. Patients
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Figure 2 Common bile duct cannulation with a catheter preloaded with
another guidewire after previous insertion of a guidewire in pancreatic
duct.

Table 1 Baseline characteristics (7 = 134) n (%)

Early NKF group DGT group P value

Age (yr), mean + SD 65.5+13.1 652+14.0 0.889
Male sex 33 (49.3) 34 (50.7)  0.863
ERCP indications 0.165
Choledocholithiasis 30 (44.8) 38 (56.7)
Malignant stricture 32 (47.8) 20 (29.9)
Benign biliary stricture 4 (6.0) 7 (10.4)
Other 1(1.5) 2(3.0)
Periampullary diverticulum 9(13.4) 25 (37.3) 0.001
Intradiverticular ampulla 0 2
Juxtadiverticular ampulla 9 23
Pancreas duct stent 4 (6.0) 5(7.5) 1.000

NKEF: Needle-knife fistulotomy; DGT: Double-guidewire technique.

with 5 or more repetitive unintentional pancreatic
cannulations were assigned to either NKF or DGT. NKF
was done with a needle knife (MicroKnife XL, Boston
Scientific). A fistulotomy was performed by making
a puncture at the most prominent portion of the
papillary roof and then cutting downward toward the
papillary orifice. After needle puncture of the bile duct,
a sphincterotome with guidewire was used to cannulate
the common bile duct. After successful cannulation,
endoscopic sphincterotomy was performed. DGT was
performed with a device preloaded with a guidewire
(Figure 2). Insertion of the guidewire into the main
pancreatic duct was guided by fluoroscopy. Placement of
a guidewire in the pancreatic duct facilitated cannulation
of the bile duct with another sphincterotome or catheter
via the same working channel alongside the first
guidewire. In cases of failed selective biliary cannulation
using DGT, NKF was attempted as a rescue procedure.
We placed a pancreatic plastic stent when patients were
considered to be at high-risk of PEP (more than 2 of
the following risk factors: suspected dysfunction of the
sphincter of Oddi, young women, injection of contrast
into the pancreatic duct, or > 12 min of cannulation
attempt). If the patient’s condition permitted delay of
procedure for the therapeutic purpose, we performed
repeated ERCP in a short interval (at least 2 d after first
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ERCP). ERCP was performed under conscious sedation
using midazolam and pethidine. All patients received
pharmacologic prophylaxis of PEP using nafamostat
mesilate (Futhan; SK chemicals Life Science Biz, Seoul,
Korea).

Statistical analysis

All statistical analyses were performed using SPSS
software version 19.0 (SPSS, Chicago, IL, United
States). Continuous data are summarized as mean +
SD. The »° test or F-test and t test were used for the
comparison of categorical variables when appropriate.
Statistical significance was set at P < 0.05.

The statistical methods of this study were reviewed
by Jun Hee Han from Research and Statistical Support,
Research Institute of Convergence for Biomedical
Science and Technology, Pusan National University
Yangsan Hospital.

RESULTS

Of the 310 patients who did not achieve successful
cannulation using the conventional method, the
success rate using NKF of 158 patients (50.1%)
without repetitive pancreatic cannulation was 81.6%
(129/158), and the rate of PEP was 7.6% (12/158).
For 18 patients (5.8%) with poor condition, an
alternative approach could not be permitted after
selective cannulation failure and the incidence of PEP
was 5.5% (1/18). The remaining 134 patients (43.2%)
with 5 or more repetitive unintentional pancreatic
cannulations were assigned to the early NKF or DGT
group in alternating sequence for selective biliary
cannulation (Figure 1).

The patient characteristics of both the early
NKF and DGT groups are summarized in Table 1.
There were no significant differences in the baseline
characteristics except for incidence of periampullary
diverticula between the early NKF and DGT groups [9
patients (13.4%) vs 25 patients (37.3%), P = 0.001].
The most common indication for ERCP was biliary
lithiasis (50.7%, 68/134). Pancreatic stents were
successfully placed in all patients who were considered
to be at high risk of PEP. There was no difference in
the percentage of patients regarding the use of a
prophylactic pancreatic duct stent (6.0% in early NKF
group and 7.5% in DGT group, P = 1.000).

Successful cannulation

In the early NKF group, successful cannulation was
achieved in 53 patients (79.1%). Of the 14 patients
with unsuccessful cannulation after the first ERCP, 3, 2,
and 9 patients underwent percutaneous transhepatic
biliary drainage (PTBD), magnetic resonance
cholangiopancreatography (MRCP), and second ERCP,
respectively, within 2 d after the ERCP. Of patients
undergoing second ERCPs, 8 patients achieved
successful cannulation. The overall success rate of
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Table 2 Clinical outcomes of the patients 7 (%)

Early NKF group DGT group P value
Success rate of 53 (79.1) 30 (44.8) <0.001
assigned technique
Total success rate of
1% ERCP 53 (79.1) 55 (82.1) 0.662
2" ERCP 61 (91.0) 62 (92.5) 0.753

Cannulation time after 4 min17s+115s 5min12s+137s  0.013
assignment, mean + SD

Pancreatitis, total 3 (4.5) 10 (14.9) 0.041
Mild 1 5
Moderate 2 5
Hyperamylasemia 20 (29.9) 21 (31.3) 0.851
Perforation' 0 1 1.000

'A perforation occurred during NKF in the DGT group and was treated
conservatively. ERCP: Endoscopic retrograde cholangiopancreatography;
NKEF: Needle-knife fistulotomy; DGT: Double-guidewire technique.

biliary cannulation was 91.0% in the early NKF group
including second ERCPs (61/67).

Successful cannulation was achieved in 30 patients
(44.8%) of the DGT group. These included 5 patients
who obtained wire-guided direct biliary cannulation
without DGT (during trials to place a pancreatic
guidewire). The cross-over treatment from DGT to
NKF was performed in 37 patients who failed biliary
cannulation using DGT. Additional success using NFK
was achieved in 25 patients (67.5%, 25/37). The
overall success rate of biliary cannulation was 82.1%
(55/67) in the DGT group. Of the 12 patients with
unsuccessful biliary cannulation during first ERCP,
2, 2, and 8 patients underwent PTBD, endoscopic
ultrasonography (EUS), and second ERCP, respectively.
Of the patients undergoing second ERCPs, 7 patients
had successful biliary cannulation. The overall success
rate of biliary cannulation was 92.5% in the DGT group
including second ERCPs (62/67) (Table 2).

The initial success rate was higher in the early NKF
group than in the DGT group (79.1% vs 44.8%, P <
0.001). With an additional NKF as a rescue procedure,
the DGT group achieved similar success rate as early
NKF alone (82.1% vs 79.1%, P = 0.663). The average
procedural time was 4 min 17 s £ 115 s in the early
NKF group and 5 min 12 s + 137 s in the DGT group (P
= 0.013).

Adverse events

The early NKF group showed a significantly lower
incidence of PEP than the DGT group [3 patients (4.5%)
vs 10 patients (14.9%), P = 0.041]. In all patients
with prophylactic pancreatic duct stent, PEP was not
observed. The severity of pancreatitis was mild (n =
1) and moderate (n = 2) in the early NKF group, and
it was mild (n = 5), and moderate (n = 5) in the DGT
group. No severe PEP occurred in either group. The
incidence of hyperamylasemia showed no significant
difference between the early NKF and DGT groups [20
patients (29.9%) vs 21 patients (31.3%), P = 0.851]
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(Table 2).

No post-NKF bleeding was observed in either group.
A single case of perforation occurred during NKF in the
DGT group, which was conservatively treated without
any eventful outcomes. There was no death related to
ERCP in either group.

Patients with periampullary diverticula

In patients with diverticula, the initial success rate of
biliary cannulation was higher in the early NKF group
than in the DGT group [77.8% (7/9) vs 48.0% (12/25),
P = 0.240], although the number of each group was
too small to conclude statistical significance (P =
0.240). NKF was performed on 13 patients who failed
biliary cannulation using DGT. The success of biliary
cannulation using NKF after DGT failure was observed
in 8 patients (61.5%; 8/13). The DGT subgroup
(80.0%) that had additional NKF achieved similar
success rate to the early NKF subgroup (77.8%; P =
1.000).

A difference of PEP incidence between the early
NKF subgroup (0%; 0 of 9) and DGT subgroup (8.0%;
2 of 25) was observed. Pancreatitis severity was mild (n
= 2) in all subgroup patients.

DISCUSSION

When conventional methods are unsuccessful in
achieving deep biliary cannulation, precut sphincterotomy
or DGT can be used™. NKF is a needle-knife precutting
method which has been commonly used to overcome
difficult cannulation™., It can reduce the risk of PEP by
making an incision a few millimeters from the papillary
orifice and preventing a direct mechanical injury to the
pancreatic duct orifice. Many meta-analyses advocate
that early precutting should be performed to reduce
the incidence of PEP by decreasing the number of
cannulation attempts and unintentional pancreatic
cannulations™® ), A recent prospective cohort study
concluded that if the endoscopist is experienced in
ERCP and precut techniques, an early precut strategy
should be the preferred cannulation strategy because
of its safety and effectiveness®.

Since its first description by Dumonceau et al**¥,
DGT has been performed as a promising technique
to overcome difficult cannulation and has been
widely used in patients with repetitive pancreatic
cannulations. Placement of a guidewire deep into
the main pancreatic duct facilitates cannulation of
the bile duct by providing a variety of benefits, such
as opening a stenotic papillary orifice, stabilizing the
papilla, lifting the papilla toward the working channel,
straightening the pancreatic duct and common
channel, or potentially minimizing repetitive injections
into the pancreatic duct™..

In 2009, an algorithm for biliary cannulation
suggested that needle-knife sphincterotomy should
be performed to overcome difficult cannulation after a
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Table 3 The success rate of biliary cannulation and the incidence of post-endoscopic retrograde cholangiopancreatography

pancreatitis in double-guidewire technique in 5 randomized studies 7 (%)

Study Study design Patients Patients Timing of Success rate  Inadvertent  PEP Failure
screened  randomized DGT DGT success in
DGT
Maeda et al™, 2003 Single-center 107 27 (25) Unsuccessful 93% NA 0% NA
randomized within 10 min
study
Herreros de Tejada et al"*!, 2009 Multicenter 845 97 (11) After 5 47% 18% 17% 10 more
randomized attempts attempts
study
Angsuwatcharakon et al"®, 2012 Single-center 426 23 (5) Unsuccessful 73.9% NA 21.7%  Another
randomized within 10 min 10 min
study
Coté et al™, 2012 Two-center 442 42 (10) Unsuccessful 54.8% 16.7% 24% Another 6
randomized within 6 min
study min or 3 PD
cannulations
Yoo et al™, 2013 Single-center 1394 34 (2) Unsuccessful 79.4% NA 38.2% 10 more
randomized within 10 min attempts
study

PEP: Post-endoscopic retrograde cholangiopancreatography pancreatitis; DGT: Double-guidewire technique; PD: Pancreatic duct; NA: Not available.

minimum of 4 attempts using conventional methods.
DGT or pancreatic duct stent insertion should be
considered when repetitive unintentional pancreatic
cannulations take place without selective biliary
access™. However, compared to consistently high
success rates of biliary cannulation using NKF (83%
to 96%), DGT showed marked variation of successful
biliary cannulation rates (47% to 92.6%)!!!13161821
In addition, a previous study reported that the success
rate of biliary cannulation using DGT was just 43.8%
(49/112) in patients with repetitive pancreatic duct
cannulations'®!, Therefore, there is the need to
evaluate the usefulness of early NKF and DGT for
selective biliary cannulation in patients with repetitive
unintentional pancreatic cannulations.

Our results showed a low success rate of biliary
cannulation using DGT (44.8%) compared to early
NKF (79.1%). The success rate of biliary cannulation
using DGT in our study is similar to those reported by
Herreros de Tejada et al'® (47%) and Coté et a/t*”]
(54.8%). Considering cases with inadvertent success in
those studies, our result is somewhat better. The results
from other studies summarized in Table 3 show higher
success rates (73.9%-93%) without any description
of unintentional biliary cannulations™****], Our low
success rate of biliary cannulation could be associated
with a shorter procedural time and a slightly larger
number of patients. Compared to procedural time limits
(6-7 min) of studies with low success rates of biliary
cannulation using DGT, studies with high success rates
had longer procedural times (another 10 min and 10
more attempts without the time limit)™**?%, Although
a long procedural time increased the success rate of
biliary cannulation using DGT to 73.9% or 79.4%, the
incidence of PEP was markedly increased to 21.7%
or 38.2% compared to 2.4% or 17% in studies with
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low success rates!*®'%27281 A |ow success rate of

biliary cannulation was also observed in a multicenter
study with a relatively large number of patients!*®. In
contrast, previous studies that were performed on a
small number of patients in a single center and by a
single endoscopist showed high success rates of biliary
cannulation™®?®, In addition, a study with the highest
success rate of biliary cannulation, shown in Table 3,
reported the difficult cannulation rate was as high as
49.5%™, Therefore, a selection bias caused by a small
sample size and a single endoscopist can lead to a good
success rate of biliary cannulation using DGT.

The success rate of biliary cannulation using a
stepwise approach (DGT and NKF sequentially) in the
DGT group was similar to that in the early NKF group
alone (82.1% vs 79.2%, P = 0.665). This means that
DGT itself does not provide additional advantages
in achieving selective biliary cannulation. Instead,
a long procedural time is required because half of
the patients not only failed cannulation using DGT,
but also underwent additional NKFs to rescue DGT
failure. In addition, the DGT group (14.9%) showed
a significantly higher incidence of PEP than the early
NKF group (4.2%). Repetitive contact with the papilla
during DGT and a longer procedural time may be the
reason for the high incidence of PEP. Pancreatic stent
placement could be useful for reducing the incidence
of PEP™*%!, However, failure of pancreatic stent
placement can cause severe forms of pancreatitis™".
Therefore, it is appropriate to place a pancreas stent
selectively in a high-risk group. Considering these
results, DGT is frequently complicated by pancreatitis
and requires more time to achieve a similar success
rate to NKF.

There was a significant difference in the baseline
characteristics of periampullary diverticula between
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the 2 groups. The success rate of biliary cannulation
using NKF was not significantly different between
patients with periampullary diverticula and those
without [77.8% (7/9) vs 79.5% (46/58)]. As for DGT,
there was also no significant difference in the success
rate of biliary cannulation whether periampullary
diverticula were present or not [48% (12/25) vs 42%
(18/42)]. The presence of periampullary diverticula did
not influence the success rate of biliary cannulation.
Despite the small number of patients in the early NKF
group, our results are consistent with a previous study
which reported that NKF can be performed effectively
and safely in patients with periampullary diverticula
and difficult biliary cannulation®.

Considering a low success rate of biliary cannulation,
a long procedural time, and a high incidence of PEP
in the DGT group, NKF should be performed as early
as possible in patients with repetitive unintentional
pancreatic duct cannulations. Subsequent options to
pursue when NKEF fails include repeated ERCP attempts
or consideration of alternative approaches, such as
percutaneous or EUS duct-access procedures. DGT
could be considered in special conditions, such as a
very small and flat papilla in which NKF has high risk
for perforation, or the location of the papilla in the
lower rim or just inside the diverticulum where DGT
can evert the papilla to the duodenal lumen. DGT
can help less experienced endoscopists to avoid the
risks of precut sphincterotomy, such as bleeding and
perforation.

This study has several limitations. Firstly, the
study was not a randomized prospective controlled
study and this could cause uneven distribution of
patients with periampullary diverticula among the
two groups. Endoscopists knew the assigned method
before the allocation; this might have influenced the
decision to include patients in this study. Secondly,
it has a single-center design with small sample size,
although its sample size is relatively large compared
to that of previous studies. This might influence the
interpretation of the differences in adverse events
including PEP. Finally, this study was done by very
experienced endoscopists, limiting the generalizability
of this study finding. Therefore, large-scale prospective
multicenter studies are needed to overcome these
limitations. However, we think that a strengthening
factor in the current study includes minimizing PEP
risk caused by unsuccessful conventional cannulations
by using the limit of 5 min before allocation into an
assigned method, and it is the first study to compare
early NKF and DGT in patients with repetitive
unintentional pancreatic cannulations.

In conclusion, in patients with repetitive unintentional
pancreatic cannulations, NKF had a higher success rate
of selective biliary cannulation with a lower incidence
of PEP than DGT. Therefore, these data suggest that
early NKF should be considered as the first approach to
selective biliary cannulation in such patients.
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COMMENTS

Background

Precut sphincterotomy using needle-knife fistulotomy (NKF) or needle-
knife papillotomy has been used in patients with failed conventional biliary
cannulation. Double-guidewire technique (DGT) has also been reported to be
useful for difficult biliary cannulation.

Research frontiers

Most previous studies evaluated the outcomes of DGT compared to precut
sphinterotomy or standard cannulation technique to overcome difficult biliary
cannulation. There has been no study to compare the usefulness of early NKF
and DGT in patients with repetitive unintentional pancreatic cannulations.

Innovations and breakthroughs

An algorithm for biliary cannulation suggested by Bourke et al described that
DGT or pancreatic duct stent insertion should be considered when repetitive
unintentional pancreatic cannulations take place without selective biliary
access. The authors measured the usefulness of early NKF and DGT for
selective biliary cannulation in patients with repetitive unintentional pancreatic
cannulations.

Applications

Early NKF should be considered as the first approach to selective biliary
cannulation in patients with repetitive unintentional pancreatic cannulations.
DGT can help less experienced endoscopists to avoid the risks of precut
sphincterotomy, such as bleeding and perforation.

Terminology

Although there is no universally agreed cut-off for difficult cannulation, the
authors defined an unsuccessful biliary cannulation within 5 min of using the
conventional method as failure, regardless of the number of unintentional
pancreatic cannulations. The authors regarded 5 or more guidewire passings
or contrast injections through the pancreatic duct as repetitive pancreatic
cannulations.

Peer-review

This article is about selective biliary cannulation techniques for the difficult
biliary cannulation cases. The authors especially compared early NKF
with DGT, and concluded that early NFK achieved a higher success rate
of cannulation with a lower incidence of PEP. We often experience difficult
cannulation cases, and we try DGT or some precut techniques. This paper is
very important clinically and interesting for many endoscopists who perform
ERCP.
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