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ABSTRACT

Successful deep cannulation of the common bile duct is the indispensable first step in endoscopic
retrograde cholangiopancreatography (ERCP), a procedure used to manage biliary disorders. The
European Society of Gastrointestinal Endoscopy defines difficult biliary cannulation by prolonged
or repeated attempts (>5 contacts or >5 minutes) or inadvertent pancreatic duct cannulation, and
reports a deep biliary cannulation success rate of approximately 80%. Advanced cannulation
techniques have substantially improved access while reducing the risk of adverse events such as
bleeding, intestinal perforation, infection, and particularly post-ERCP pancreatitis. At this tertiary
referral unit, the leading preprocedural diagnosis was choledocholithiasis (45.9%), followed by
biliary stricture (39.3%). The most frequently used rescue technique was precut sphincterotomy
in 98 patients (72.6%), followed by precut sphincterotomy plus interval ERCP (12.6%).
Anatomical variations were present in 71.9% of cases. Biliary cannulation was successful in 105
cases (77.78%). The most frequent postprocedural diagnosis was choledocholithiasis (28.1%),
followed by biliary stricture (27.4%). Bleeding occurred in 16 cases (12%), and papillary edema
occurred in 1 case (1%). Among successfully cannulated patients, the most commonly used rescue
technique was precut sphincterotomy (86.7%); among failed cannulations, precut sphincterotomy
plus interval ERCP was the most frequent strategy (17 cases; 56.7%). Age and complication rates
did not differ significantly between successful and failed cannulation groups (complications,
p=0.1488).
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP) is
an essential tool for the diagnosis and treatment of biliary and
pancreatic disorders. The first successful biliary cannulation
was performed by obstetrician William McCune and the
surgical team at George Washington University. They used
an Eder fiberoptic duodenoscope equipped with forward- and
side-viewing lenses and achieved a 50% success rate. One
year later, investigators in Japan reported a 77% success rate
without significant morbidity after development of a side-

viewing fiberoptic duodenoscope that allowed more precise
cannula manipulation (1).

Biliary cannulation is fundamental to ERCP because it
provides access to the biliary and pancreatic ductal systems.
Nevertheless, access to the common bile duct can be
technically challenging even for expert endoscopists. Recent
studies report difficult biliary cannulation in 5%-18% of
ERCP procedures, with higher initial failure rates in low-
volume centers and among less-experienced endoscopists (2).
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In some patients, biliary anatomy, strictures, calculi, or
postsurgical changes make cannulation more difficult and
increase the risk of adverse events, including bleeding,
perforation, and post-ERCP pancreatitis (3,10).
The European Society of Gastrointestinal Endoscopy (ESGE)
defines difficult biliary cannulation as the presence of one or
more of the following criteria (2,4,5):
eMore than five contacts with the papilla while attempting
cannulation.
eMore than five minutes of cannulation attempts after
visualization of the papilla.
eMore than one unintended pancreatic duct cannulation or
opacification.
Multiple advanced techniques have been developed for these
situations, including needle-knife precut sphincterotomy, the
double-guidewire technique, transpancreatic sphincterotomy,
pancreatography-guided or pancreatic-stent-assisted
cannulation, endoscopic ultrasound (EUS)-guided access,
and endoscopic-radiologic rendezvous (9,10,12-14,27).

CANNULATION AND RESCUE TECHNIQUES
Conventional technique

The conventional technique uses a sphincterotome and
guidewire to access the common bile duct (16). A
sphincterotome or cannula—often preloaded with a
hydrophilic guidewire—is oriented toward the 11- or 12-
o’clock position of the papilla, following the expected axis of
the bile duct. Under fluoroscopic guidance, the guidewire is
advanced until entry into the common bile duct is confirmed.
A small amount of contrast medium may then be injected to
verify intraductal position fluoroscopically (15-17).

If guidewire-assisted cannulation fails, contrast injection can
be used to delineate the anatomy, after which contrast-
assisted cannulation without a guidewire may be attempted.
A cannula or sphincterotome is placed at the papillary orifice
and contrast is injected; if the common bile duct is visualized,
the sphincterotome is advanced and its position is
reconfirmed. Reported cannulation success is 60%-70% with
a contrast-injection cannula and as high as 97% when contrast
is injected through a sphincterotome (18).

Precut sphincterotomy (needle-knife papillotomy)

Precut  sphincterotomy entails making a biliary
sphincterotomy without prior common bile duct cannulation.
A needle-knife sphincterotome is used to incise the papilla of
Vater and expose the biliary orifice. It is one of the oldest and
best-known rescue techniques; biliary access is achieved in
up to 80% of cases after papillary incision (6). Two principal
forms of precut are used:

Conventional precut (papillotomy directed from the
papillary orifice): the endoscopist places the needle-knife at
or just within the papillary orifice and makes a vertical
cephalad incision—toward the 11-o’clock position—of
approximately 5-8 mm. The incision is made through the

papillary mucosa to expose the underlying bile duct, after
which cannulation is attempted with a standard
sphincterotome or, when appropriate, the needle-knife
already in position.

Suprapapillary fistulotomy (infundibulotomy): rather than
cutting through the papillary orifice, the endoscopist incises
the roof of the papillary mound several millimeters above the
orifice, directly over the intraduodenal segment of the
common bile duct. This creates a fistulous tract into the bile
duct while avoiding the pancreatic duct. The technique is
useful when a prominent oral protrusion covers the papillary
opening; incision of this fold permits access to the bile duct
from above. Patients with a protruding papilla and a long oral
protrusion often require precut or fistulotomy to achieve
cannulation (8).

Precut techniques achieve high rates of biliary cannulation
(19). Several studies report access to the common bile duct in
approximately 90%-95% of difficult cases when repeat
attempts or staged precut procedures are included (20). A
Japanese retrospective study reported a 98.6% success rate
with early precut compared with 94.1% when precut was
delayed (p=0.03) (20). The principal risks are papillary
bleeding and duodenal perforation from an overly deep or
lateral incision. Pancreatitis also remains a risk, although its
incidence is not necessarily higher than with continued
conventional attempts. Recent series report precut-associated
bleeding in approximately 2%-5% of cases, most of which is
controlled endoscopically with electrocautery or injection
therapy. Perforation is uncommon (<1%) (2).

Double-guidewire technique

The double-guidewire technique is an early rescue option
when selective common bile duct cannulation fails and the
hydrophilic guidewire repeatedly enters the pancreatic duct.
One guidewire is intentionally left in the pancreatic duct, and
a second guidewire or catheter is advanced alongside it to
attempt biliary cannulation. The pancreatic guidewire is
thought to modify the papillary angle, straighten the
trajectory toward the bile duct, and mildly tamponade the
pancreatic orifice, thereby directing the second guidewire
toward the biliary system (21).

The technique is generally considered after at least one
unintended pancreatic duct cannulation. In practice, when the
guidewire enters the duct of Wirsung after several failed
attempts, many endoscopists use that position to perform
double-guidewire cannulation before proceeding to precut.
This approach was consistent with earlier ESGE guidance
recommending the double-guidewire technique as an initial
rescue method after inadvertent pancreatic duct access (23).
ESGE also recommends prophylactic pancreatic stenting in
appropriate high-risk situations to reduce post-ERCP
pancreatitis (24). More recent evidence, however, questions
whether double-guidewire cannulation should be the first
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rescue strategy or whether early precut or transpancreatic
sphincterotomy should be preferred (5,7).

Reported efficacy is mixed. Earlier studies described success
rates of 70%-80%. A 2012 controlled trial reported 80%
success with the double-guidewire technique versus 67%
with continued standard attempts, although post-ERCP
pancreatitis occurred more often in the double-guidewire
group without reaching statistical significance (21). A 2024
meta-analysis of 20 studies found significantly greater
cannulation success with double-guidewire cannulation than
with persistent standard cannulation (risk ratio, 1.37) (21).
The main concern is pancreatic injury: a retained guidewire
can traumatize the pancreatic duct, particularly when
manipulation is prolonged. Nevertheless, some studies
suggest that the double-guidewire technique itself does not
significantly increase post-ERCP pancreatitis compared with
precut techniques (21).

Pancreatography-guided cannulation: transpancreatic
sphincterotomy and pancreatic-stent-assisted
cannulation

These techniques use pancreatic duct cannulation and
instrumentation to facilitate biliary access. The two principal
interventions are transpancreatic sphincterotomy of the
biliopancreatic septum and pancreatic stent placement to aid
biliary cannulation at a second attempt. In malignant distal
biliary obstruction, stent placement across the stricture and
papilla during ERCP remains a standard palliative option
(26).

Transpancreatic ~ sphincterotomy  (transpancreatic
septotomy): after inadvertent pancreatic duct cannulation,
the endoscopist advances a sphincterotome over the
pancreatic guidewire and cuts from within the pancreatic duct
toward the bile duct. The pancreatic guidewire serves as a rail,
making the direction of the incision more controlled than a
conventional freehand precut. The incision divides the
septum between the pancreatic duct and common bile duct,
enlarging the biliary opening and usually permitting
immediate cannulation. The technique is also called
transpancreatic precut or pancreatotomy-assisted cannulation
(23,27).

A theoretical advantage of transpancreatic sphincterotomy is
controlled opening of the biliopancreatic septum; in contrast
with a freehand needle-knife precut, the endoscopist knows
the precise location and direction of the cut. Historically, the
technique was reserved for very difficult, small, hypoplastic,
or fibrotic papillae after the duct of Wirsung had been
cannulated (23). Recent evidence indicates high efficacy: a
Scandinavian randomized trial reported 85% success with
transpancreatic sphincterotomy versus 70% with double-
guidewire cannulation (25). A network meta-analysis ranked
transpancreatic sphincterotomy as the method with the
highest probability of successful difficult biliary cannulation,
followed by early precut (11,12). Papillary bleeding has been

reported in approximately 5%-10% of cases and is generally
mild and endoscopically manageable (2).

A second pancreatography-based strategy is to place a
temporary pancreatic stent after unsuccessful biliary
cannulation and defer the next attempt for 24-48 hours—or,
in selected cases, for a shorter interval. The stent maintains
patency of the pancreatic orifice, limits edema, provides a
visual and mechanical landmark for cannulation alongside the
stent, and preserves pancreatic drainage. This approach is
sometimes termed two-step cannulation or interval ERCP
with pancreatic stenting (28). A review reported an overall
success rate of 76.3% for interval ERCP with a 7.5%
complication rate (28). Temporary pancreatic stenting may be
considered after 15-20 minutes of failed precut or double-
guidewire attempts, when continued manipulation would
expose the patient to greater risk (20).

Endoscopic-radiologic rendezvous
approach)

The classic rendezvous technique combines ERCP with
percutaneous transhepatic cholangiography. Through a
percutaneous transhepatic access, a guidewire is advanced
through the biliary tree and across the papilla into the
duodenal lumen. The endoscopist captures the guidewire with
a snare or forceps and uses it to guide retrograde insertion of
a sphincterotome or dilator, thereby completing assisted
biliary cannulation (28). A review reported an overall success
rate of 88.7% (range, 80.4%-100%) and a 13.2% overall
complication rate for percutaneous transhepatic—endoscopic
rendezvous (28).

With the expansion of EUS-guided interventions,
percutaneous rendezvous is increasingly reserved for selected
patients, such as those requiring urgent biliary drainage for
cholangitis or those treated in centers without EUS expertise.
Other patients may undergo interval ERCP or EUS-guided
rendezvous (EUS-RV). Reported success rates are
approximately 89% for the percutaneous approach and 82%—
86% for EUS-RV, with complication rates of 13% and 14%,
respectively (28).

(percutaneous

EUS-guided biliary access and EUS-guided rendezvous
EUS-guided biliary access uses an echoendoscope to
puncture a dilated bile duct from the gastrointestinal tract and
establish a temporary or permanent communication for
drainage or cannulation. Two principal modalities are used in
difficult biliary access (9,29).

EUS-guided rendezvous (EUS-RV): the bile duct is
accessed by EUS-guided transhepatic or extrahepatic
puncture, and a guidewire is advanced across the papilla into
the duodenum. Retrograde cannulation is then completed
over or alongside the guidewire, avoiding percutaneous
access.

EUS-guided biliary drainage (EUS-BD): if rendezvous
fails, an internal bypass can be created by placing a stent from
the biliary system to the gastrointestinal tract via EUS-guided
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choledochoduodenostomy or hepaticogastrostomy. This does
not require retrograde cannulation and provides an alternative
after failed ERCP. Technical success varies with center
expertise; a review of 15 studies through 2016 reported mean
EUS-RV success of 84% (range, 72%-96%) (29).

A 2024 meta-analysis comparing EUS-RV with precut found
equivalent technical success of approximately 90%, without
a significant difference between techniques (30). Potential
adverse events include perforation, guidewire extravasation,
bile leakage, bleeding from vascular puncture, and
pancreatitis. Across published series, EUS-RV adverse-event
rates are generally 10%-20%; a 2024 multicenter study of 69
procedures reported a 24% adverse-event rate and better
outcomes in benign than malignant disease (29,31).

Statistical Analysis

A total of 135 medical records from 2023-2024 were
reviewed. Adult patients with difficult biliary cannulation
who underwent one of the following rescue strategies were
included: interval ERCP, double-guidewire cannulation,
double-guidewire cannulation plus precut sphincterotomy
plus interval ERCP, precut sphincterotomy, precut
sphincterotomy plus interval ERCP, precut sphincterotomy
plus double-guidewire cannulation, or classic rendezvous.
Patients were excluded if the medical record was incomplete
or if follow-up for interval ERCP was not completed.
Demographic characteristics were summarized as the median
and interquartile range. Associations between demographic
variables and cannulation success were evaluated using the
chi-square test, multilevel chi-square analysis, and the Mann—
Whitney U test, as appropriate.

RESULTS
The study included 135 patients who underwent ERCP with
difficult biliary cannulation at a tertiary referral center during
2023-2024.

Eighty-five patients (63%) were women and 50 (37%) were
men. The median age was 53 years (interquartile range, 39—
66 years).

The leading preprocedural diagnosis was choledocholithiasis
in 62 patients (45.9%), followed by biliary stricture in 53
(39.3%) (Table 1).

The most frequently used rescue technique was precut
sphincterotomy in 98 patients (72.6%), followed by precut
sphincterotomy plus interval ERCP in 17 (12.6%) (Figure 1).
Cannulation difficulty was classified as easy in 86 cases
(63.7%), moderate in 12 (8.9%), and high in 37 (27.4%).
Anatomical variations were present in 97 of 135 patients
(71.9%).

Biliary cannulation was successful in 105 cases (77.78%)
(Table 2). The most frequent postprocedural diagnosis was
choledocholithiasis in 38 patients (28.1%), followed by
biliary stricture in 37 (27.4%) (Table 3).

Bleeding occurred in 16 patients (12%), and papillary edema
occurred in 1 (0.7%) (Figure 2).

Among men, cannulation failed in 16 of 50 cases (32.0%),
compared with 14 of 85 women (16.47%) (p=0.0361; odds
ratio [OR], 2.38; 95% confidence interval [Cl], 1.045-5.449).
Anatomical variation was present in 29 of 30 patients with
failed cannulation (96.7%) and in 68 of 105 patients with
successful cannulation (64.8%) (p=0.0013; OR, 16.014; 95%
Cl, 2.095-122.37).

The most frequent rescue technique among patients with
successful cannulation was precut sphincterotomy (91/105;
86.7%). Among patients with failed cannulation, the most
frequent strategy was precut sphincterotomy plus interval
ERCP (17/30; 56.7%) (p<0.00001). No statistically
significant differences were observed in age or complications
between groups (complications, p=0.1488) (Table 4).

Table 1. Demographic characteristics and preprocedural diagnoses (n=135)

Sex
Female
Male
Age, median (IQR), years
Preprocedural diagnosis
Ampullary tumor + biliary stricture
Cholangitis
Cholangitis + choledocholithiasis
Choledocholithiasis
Cholelithiasis
Bile duct disruption
Biliary stricture
Biliary fistula
Bile leak*

85 (63.0)
50 (37.0)
53 (39-66)

1(0.7)
1(0.7)
5(3.7)
62 (45.9)
5(3.7)
1(0.7)
53 (39.3)
3(22)
4(3.0)
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IQR, interquartile range. *The count for bile leak was omitted from the source table and was inferred from the stated total (n=135).
Rescue techniques used

interval ERCP éJ D.7% (nw=1)

Double-guidewre B8.9% In=12)

Double-guidewire + precut | 2.2% (n=3)
+ interval ERCP | :

PR _ Sl
Precut + interval ERCP - 12.6% (n=17)

Precut + dcuble-r]ud‘:wue‘a 0.7% {n=1)
Rendazvous :! 0.7% {n=1)
' ' ‘ ' ' ' ' '
0% 10% 20% 0% 40% S50% 60% 70% BO%
Percentage of all procedures (n=135)

Figure 1. Rescue techniques used

Percentages use n=135. The seven categories shown in the source figure account for 133 cases; two cases were not assigned to a
rescue-technique category in the original chart.

Table 2. Cannulation difficulty, anatomical variation, and cannulation success

Cannulation difficulty

Easy 86 (63.7)

Moderate 12 (8.9)

High 37 (27.4)
Anatomical variation 97 (71.9)
Successful biliary cannulation 105 (77.78)

Table 3. Postprocedural diagnoses (n=135)

Postprocedural diagnosis

Ampullary tumor + biliary stricture 1(0.7)
Cholangitis + choledocholithiasis 4 (3.0)
Cholangitis + biliary stricture 1(0.7)
Cholangitis + biliary stricture + choledocholithiasis 1(0.7)
Choledocholithiasis 38 (28.1)
Choledocholithiasis + biliary stricture 1(0.7)
Cholelithiasis 6 (4.4)
Failed ERCP 28 (20.7)
Bile duct dilation with filling defects 1(0.7)
Bile duct dilation without filling defects 9 (6.7)
Bile duct disruption 1(0.7)
Biliary stricture 37 (27.4)
Biliary fistula 2 (1.5)
Bile leak 4 (3.0)
Suspected ampullary tumor 1(0.7)
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Frequency of complications

mmm No complication: 118 (87.4%)
mmm Bleeding: 16 (11.9%)
Papillary edema: 1 (0.7%)

135

procedures

Figure 2. Frequency of complications

Table 4. Comparison of successful and failed biliary cannulation

: Successful Failed
(0)
2.38 (1.045-

Sex 0.0361 5.449)

Female 71 (67.6) 14 (46.7)

Male 34 (32.4) 16 (53.33)

. . 16.014  (2.095-
Anatomical variation 68 (64.8) 29 (96.7) 0.0013 122.37)
<0.

Rescue technique 10 0000

Interval ERCP 0 1(3.3)

Double-guidewire 11 (10.5) 1(3.3)

Double-guidewire + precut + interval ERCP | 0 3(10.0)

Precut sphincterotomy 91 (86.7) 7 (23.3)

Precut + interval ERCP 0 17 (56.7)

Precut + double-guidewire 1(0.95) 0

Rendezvous 1 (0.95) 0
Complications 0.1488

None 94 (89.5) 24 (80.0)

Papillary edema 0 1(3.3)

Bleeding 11 (10.5) 5 (16.67)

Data are n (%) unless otherwise indicated. Cl, confidence interval; OR, odds ratio. Statistical tests: chi-square, multilevel chi-
square, and Mann-Whitney U, as appropriate. Rescue-technique rows total 104 successful and 29 failed cannulations as reported
in the source table; one case in each outcome group was unclassified.

DISCUSSION a tertiary referral center during 2023-2024. The
This study analyzed the characteristics and outcomes of predominance of procedures in women (63%) is consistent
patients undergoing ERCP for difficult biliary cannulation at with previous studies reporting a higher incidence of biliary
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disease in women, attributable to multiple biological and
epidemiological factors (32). The median age of 53 years also
agrees with the epidemiology of biliary disorders, which
commonly affect middle-aged adults (4).

A notable finding was the association between male sex and
a higher probability of failed difficult biliary cannulation
during ERCP (OR, 2.38; 95% Cl, 1.045-5.449). Because the
confidence interval excludes 1.0, the association is
statistically significant and suggests that male sex may be
related to greater technical difficulty or a higher risk of
cannulation failure in this cohort.

Choledocholithiasis was the most frequent diagnosis
(45.9%), consistent with its role as a leading indication for
ERCP (13). Cannulation difficulty, based on the number of
attempts, was classified as easy in most cases (63.7%);
however, more than one quarter (27.4%) were classified as
highly difficult, reflecting the technical complexity of ERCP
in selected scenarios, particularly when anatomical variations
are present (27).

Overall cannulation success was 77.78% and was
substantially greater in patients without anatomical variation.
Anatomical variation was strongly associated with failed
cannulation (p=0.0013; OR, 16.014), underscoring the
challenge created by altered anatomy and the need for
specialized rescue methods or alternative access strategies
(1). Precut sphincterotomy was the predominant technique in
both successful and failed procedures, emphasizing its central
role in the management of difficult biliary access (22).
Bleeding (12%) and papillary edema (0.7%) were the most
frequently reported adverse events. These findings are
consistent with previous reports describing procedural risk in
patients with anatomical variation or those requiring rescue
techniques (24). The higher failure rate among men may be
related to anatomical differences and technical factors;
however, these observations should be interpreted in the
context of the retrospective design and the wide confidence
intervals (32).

CONCLUSIONS

Difficult biliary cannulation during ERCP remains a
substantial clinical challenge. Advanced techniques have
improved success rates and can limit adverse events when the
strategy is selected according to the patient’s clinical context
and the endoscopist’s expertise. Early recognition of difficult
cannulation and timely transition to an advanced technique
are essential. Standardized ESGE criteria provide an
objective basis for discontinuing conventional attempts and
proceeding to rescue cannulation, thereby reducing injury
associated with prolonged papillary manipulation. In this
cohort, the overall difficult biliary cannulation success rate
was slightly lower than expected; however, precut
sphincterotomy alone achieved a higher success rate than the
overall cohort (86.7% vs 77.78%) with a low incidence of
major complications. Early precut therefore appears to be an

effective and safe strategy for difficult biliary cannulation.
Continued optimization of rescue techniques is fundamental
to improving clinical outcomes and minimizing procedure-
related risk.

REFERENCES

l. Berry R, Han JY, Tabibian JH. Difficult biliary
cannulation:  historical  perspective, practical
updates, and guide for the endoscopist. World J
Gastrointest Endosc. 2019;11(1):5-21.
d0i:10.4253/wjge.v11.i1.5.

Il. Lee YS, Cho CM, Cho KB, Heo J, Jung MK, Kim
SB, et al. Difficult biliary cannulation from the
perspective  of  post-endoscopic  retrograde
cholangiopancreatography pancreatitis: identifying
the optimal timing for the rescue cannulation
technique.  Gut  Liver.  2021;15(3):459-65.
doi:10.5009/gnl19304.

Il Freeman ML, Guda NM. ERCP cannulation: a
review of reported techniques. Gastrointest Endosc.
2005;61(1):112-25. d0i:10.1016/S0016-
5107(04)02463-0.

V. Torreblanca-Sierra LF, Villar-Tapia JA, Oregel-
Aguilar V, Pedroza-Chamorro S, Escoto-Gonzalez
F, Gutierrez-Banda C, et al. Esfinterotomia de
precorte para canulacién de la via biliar dificil,
reporte de 88 procedimientos realizados en el
servicio de Endoscopia Gastrointestinal del Hospital
General de México ‘Dr. Eduardo Liceaga’ [article in
Spanish]. Endoscopia. 2019;31(Suppl 2):375-81.
d0i:10.24875/END.M19000129.

V. Testoni PA, Mariani A, Aabakken L, Arvanitakis M,
Bories E, Costamagna G, et al. Papillary cannulation
and sphincterotomy techniques at ERCP: European
Society of Gastrointestinal Endoscopy (ESGE)
Clinical Guideline. Endoscopy. 2016;48(7):657-83.
doi:10.1055/s-0042-108641.

VI. Bronswijk M, Voiosu AM, Van der Merwe S,
Voiosu T. Bringing down the hammer on difficult
biliary  cannulation. Gastrointest ~ Endosc.
2022;95(4):813-14. doi:10.1016/j.gie.2021.11.003.

VII. Peng C, Nietert PJ, Cotton PB, Lackland DT,
Romagnuolo J. Predicting native papilla biliary
cannulation success using a multinational
Endoscopic Retrograde Cholangiopancreatography
(ERCP) Quality Network. BMC Gastroenterol.
2013;13:147. doi:10.1186/1471-230X-13-147.

VIII. Maruta S, Sugiyama H, Ogasawara S, Sugihara C,
Ouchi M, Kan M, et al. ‘Salvage techniques’ are the
key to overcome difficult biliary cannulation in
endoscopic retrograde cholangiopancreatography.
Sci Rep. 2022;12(1):13627. doi:10.1038/s41598-
022-17809-5.

1552  Volume 06 Issue 07 July 2026

Corresponding Author: Leonel Lozano Lugo



Success Rate of Difficult Biliary Cannulation and Rescue Techniques During Endoscopic Retrograde
Cholangiopancreatography at a Tertiary Level Referral Center

IX. Chan TT, Chew MCH, Tang RSY. Troubleshooting cholangiopancreatography cannulation. World J
difficult bile duct access: advanced ERCP Gastrointest Endosc. 2010;2(4):130-7.
cannulation techniques, percutaneous biliary doi:10.4253/wjge.v2.i4.130.
drainage, or EUS-guided rendezvous technique? XIX. Chavez Rossell MA. Canulacion biliar dificil:
Gastroenterol Insights. 2021;12(4):405-22. precorte precoz tipo fistulotomia para evitar la
doi:10.3390/gastroent12040039. pancreatitis post CPRE. Un analisis retrospectivo de

X. Larriva-de los Reyes E, Hernandez-Mondragén OV. dos afios [article in Spanish]. Rev Gastroenterol
Evolucion de la CPRE durante los ultimos 20 afios: Peru. 2019;39(4):335-43.
experiencia en un centro de alto volumen [article in d0i:10.47892/rgp.2019.394.996.

Spanish]. Endoscopia. 2020;32(Suppl 2):481-90. XX. Tanikawa T, Miyake K, Kawada M, Ishii K,
doi:10.24875/END.M20000281. Fushimi T, Urata N, et al. Can early precut reduce

XI. Facciorusso A, Ramai D, Gkolfakis P, Khan SR, post-endoscopic retrograde
Papanikolaou IS, Triantafyllou K, et al. cholangiopancreatography pancreatitis in patients
Comparative efficacy of different methods for with difficult bile duct cannulation? World J
difficult biliary cannulation in ERCP: systematic Gastrointest Endosc. 2024;16(9):519-25.
review and network meta-analysis. Gastrointest d0i:10.4253/wjge.v16.i9.519.

Endosc. 2022;95(1):60-71.e12. XXI. Wang L, Wang L, Huang N, Li T, Shi X, Zhu Q.
doi:10.1016/j.gie.2021.09.010. Comparison ~ between  different  advanced

XII. Liao WC, Angsuwatcharakon P, Isayama H, Dhir V, cannulation techniques for difficult biliary
Devereaux B, Khor CJL, et al. International cannulation: a systematic review with a meta-
consensus recommendations for difficult biliary analysis. Front Med (Lausanne). 2024;11:1344644.
access. Gastrointest Endosc. 2017;85(2):295-304. doi:10.3389/fmed.2024.1344644.
doi:10.1016/j.9ie.2016.09.037. XXII. Mariani A, Di Leo M, Giardullo N, Giussani A,

XIII. Cotton PB. Fifty years of ERCP: a personal review. Marini M, Buffoli F, et al. Early precut
Gastrointest Endosc. 2018;88(2):393-6. sphincterotomy for difficult biliary access to reduce
doi:10.1016/j.gie.2018.04.013. post-ERCP  pancreatitis: a randomized trial.

XIV. Fung BM, Pitea TC, Tabibian JH. Difficult biliary Endoscopy. 2016;48(6):530-5. doi:10.1055/s-0042-
cannulation in endoscopic retrograde 102250.
cholangiopancreatography:  an  overview  of XXIII. Papaefthymiou A, Florou T, Koffas A, Kateri C,
advanced techniques. Eur Med J Hepatol. Pateras K, Fytsilis F, et al. Efficacy and safety of
2021;9(1):73-82. PMID:34621528. transpancreatic  sphincterotomy in endoscopic

XV. Cotton PB, Lehman G, Vennes J, Geenen JE, retrograde cholangiopancreatography: a
Russell RCG, Meyers WC, et al. Endoscopic retrospective cohort study. Ann Gastroenterol.
sphincterotomy complications and their 2022;35(6):648-53. doi:10.20524/a09.2022.0750.
management: an attempt at consensus. Gastrointest XXIV. Dumonceau JM, Kapral C, Aabakken L,
Endosc. 1991;37(3):383-93. d0i:10.1016/S0016- Papanikolaou IS, Tringali A, Vanbiervliet G, et al.
5107(91)70740-2. ERCP-related adverse events: European Society of

XVI. Espinel Diez J, Vivas Alegre S, Mufioz Nufiez F, Gastrointestinal Endoscopy (ESGE) Guideline.
Dominguez Carbajo A, Villanueva Pavon R, Endoscopy. 2020;52(2):127-49. doi:10.1055/a-
Jorquera Plaza F, et al. Esfinterotomia de aguja 1075-4080.
como técnica de acceso a la via biliar: estudio XXV. Kylanpédé L, Koskensalo V, Saarela A, Ejstrud P,
prospectivo [article in Spanish]. Gastroenterol Udd M, Lindstrdm O, et al. Transpancreatic biliary
Hepatol. 2005;28(7):369-74. sphincterotomy versus double guidewire in difficult
doi:10.1157/13077756. biliary cannulation: a randomized controlled trial.

XVIL. Canard JM, Lennon AM, Létard JC, Etienne J, Endoscopy. 2021;53(10):1011-9. doi:10.1055/a-
Okolo P. Endoscopic retrograde 1327-2025.
cholangiopancreatography: ERCP  in  acute XXVI. Han SY, Kim SO, So H, Shin E, Kim DU, Park DH.
pancreatitis. In: Canard JM, Létard JC, Palazzo L, EUS-guided biliary drainage versus ERCP for first-
Penman |, Lennon AM, editors. Gastrointestinal line palliation of malignant distal biliary
Endoscopy in Practice. Edinburgh: Churchill obstruction: a systematic review and meta-analysis.
Livingstone; 2011. p. 370-465. doi:10.1016/B978- Sci Rep. 2019;9(1):16551. doi:10.1038/s41598-
0-7020-3128-1.00010-9. 019-52993-x.

XVIIL. Qayed E, Reid AL, Willingham FF, Keilin S, Cai Q. XXVII. Partida-Coronado SA. Descripcion de las técnicas
Advances in endoscopic retrograde de canulacion biliar realizadas en una unidad de
1553  Volume 06 Issue 07 July 2026 Corresponding Author: Leonel Lozano Lugo



Success Rate of Difficult Biliary Cannulation and Rescue Techniques During Endoscopic Retrograde
Cholangiopancreatography at a Tertiary Level Referral Center

tercer nivel del ISSSTE [article in Spanish].

Endoscopia. 2020;32(Suppl 2):642-7.
doi:10.24875/END.M20000308.
XXVIII. Tsou YK, Pan KT, Lee MH, Lin CH. Endoscopic

salvage therapy after failed biliary cannulation using
advanced techniques: a concise review. World J
Gastroenterol. 2022;28(29):3803-13.
d0i:10.3748/wjg.v28.i29.3803.

XXIX. Gornals JB, Sumalla-Garcia A, Quintana S, Luna-
Rodriguez D, Velasquez-Rodriguez JG, Puigcerver-
Mas M, et al. Endoscopic ultrasound-guided biliary
rendezvous after failed cannulation, and comparison
between benign vs malignant biliopancreatic
disorders: outcomes at a single tertiary-care centre.
Ann Med. 2024;56(1):2416607.
d0i:10.1080/07853890.2024.2416607.

XXX. Igbal A, Ahmad Z, Aziz M, Alharbi A, Ali H, Al-
Chalabi A, et al. Pre-cut papillotomy versus
endoscopic ultrasound-rendezvous for difficult
biliary cannulation: a systematic review and meta-
analysis. Gastroenterol Res. 2024;17(4):151-8.
d0i:10.14740/gr1738.

XXXI. Klair JS, Zafar Y, Ashat M, Bomman S, Murali AR,
Jayaraj M, et al. Effectiveness and safety of EUS
rendezvous after failed biliary cannulation with
ERCP: a systematic review and proportion meta-
analysis. J Clin Gastroenterol. 2023;57(2):211-7.
doi:10.1097/MCG.0000000000001543.

XXXII. Erbella J, Dawes LG. Gallbladder and biliary
diseases: more common in women, more severe in
men. In: Legato MJ, editor. Principles of Gender-
Specific Medicine. San Diego (CA): Academic
Press; 2004. p. 446-53. do0i:10.1016/B978-
012440905-7/50310-8.

1554 Volume 06 Issue 07 July 2026 Corresponding Author: Leonel Lozano Lugo



