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Abstract: Despite experienced hands and availability of various well-designed catheters and wires,
selective bile duct cannulation may still fail in 10-20% of cases during endoscopic retrograde cholan-
giopancreatography (ERCP). In case standard ERCP cannulation technique fails, salvage options
include advanced ERCP cannulation techniques such as double-guidewire technique (DGW) with or
without pancreatic stenting and precut papillotomy, percutaneous biliary drainage (PBD), and endo-
scopic ultrasound-guided Rendezvous (EUS-RV) ERCP. If the pancreatic duct is inadvertently entered
during cannulation attempts, DGW technique is a reasonable next step, which can be followed by
pancreatic stenting to reduce risks of post-ERCP pancreatitis (PEP). Studies suggest that early precut
papillotomy is not associated with a higher risk of PEP, while needle-knife fistulotomy is the preferred
method. For patients with critical clinical condition who may not be fit for endoscopy, surgically
altered anatomy in which endoscopic biliary drainage is not feasible, and non-communicating multi-
segmental biliary obstruction, PBD has a unique role to provide successful biliary drainage efficiently
in this particular population. As endoscopic ultrasound (EUS)-guided biliary drainage techniques
advance, EUS-RV ERCP has been increasingly employed to guide bile duct access and cannulation
with satisfactory clinical outcomes and is especially valuable for benign pathology at centres where
expertise is available. Endoscopists should become familiar with each technique’s advantages and
limitations before deciding the most appropriate treatment that is tailored to patient’s anatomy and
clinical needs.

Keywords: ERCP; bile duct cannulation; double-guidewire; precut papillotomy; percutaneous biliary
drainage; EUS-guided biliary drainage; Rendezvous

1. Introduction

In modern clinical practice, endoscopic retrograde cholangiopancreatography (ERCP)
is considered as the first-line treatment modality for cholangitis and biliary obstruction
in patients without contraindications for endoscopy. Selective bile duct cannulation is
an essential skill to achieve biliary drainage in which up to 10-20% of cases encountered
may fail even under experienced endoscopists” hands [1,2]. While variations exist in the
definition of difficult biliary cannulation in published studies on this topic, the European
Society of Gastrointestinal Endoscopy (ESGE) has proposed the following criteria for
difficult biliary cannulation: unsuccessful cannulation after more than five contacts with
the papilla, more than 5 min spent after visualization of the papilla for cannulation attempts,
or more than one unintended pancreatic duct cannulation or opacification [3]. Success
rate of selective bile duct cannulation can be influenced by both operator (endoscopist’s
experience) and patient (anatomy) factors. Conditions such as intradiverticular or floppy
papilla, small inconspicuous ampullary orifice, long and narrow distal segment of the bile
duct, difficult bile duct axis, tumor invasion to major papilla, surgically altered anatomy, or
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unstable duodenoscope position could cause endoscopists difficulty in achieving bile duct
access. (Figure 1A-C).

Figure 1. Examples of anatomical variants of major papilla that are predisposed to difficult biliary cannulation. (A) Floppy
papilla. (B) Ampullary adenoma. (C) Presence of a periampullary diverticulum with difficult bile duct axis.

Wire-guided cannulation (WGC) with either sphincterotome or catheters has been
adopted by major society and consensus guidelines as the preferred method of standard
ERCP cannulation technique [3,4]. In case this fails, advanced ERCP cannulation techniques
such as double-guidewire (DGW) technique with or without pancreatic stenting and precut
papillotomy can be applied. If cannulation still cannot be achieved by advanced ERCP
cannulation techniques, salvage options including percutaneous biliary drainage (PBD) and
endoscopic ultrasound-guided Rendezvous (EUS-RV) ERCP can be considered (Figure 2).
Last but not least, repeating ERCP in another session within 4-7 days or referral to expert
centres [5-8] are always reasonable decisions. In this review, the techniques, clinical efficacy,
and potential pitfalls of advanced ERCP techniques, percutaneous biliary drainage, and
EUS-RV ERCP will be each discussed (Table 1).
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Figure 2. Salvage methods for difficult bile duct access.

Table 1. Summary on advantages and disadvantages of each salvage method for difficult bile duct

access.

Techniques Advantages

Disadvantages

v" Readily available and
straightforward

V' Relatively easier to
master with a short
learning curve

v Facilitates subsequent
pancreatic stent
insertion to reduce risk
of post-ERCP
pancreatitis (PEP)

Double-guidewire (DGW)
technique with or without
pancreatic stenting

Potentially challenging
if diminutive or tortuous
pancreatic duct (PD)
Significant risk of PEP if
without pancreatic duct
stenting

v" Exposes the papillary
orifice and bile duct axis
better

Precut papillotomy v Early precut was not
found to be associated
with a higher risk of PEP

Risks of perforation,
bleeding, cholangitis,
and PEP

Requires adequate
preprocedural
suspension of
antiplatelets or
anticoagulants
Limited by anatomical
factors such as
ampullary tumours or
papilla hidden in a
diverticulum
Requires skilful
operators with a
considerable learning
curve
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Table 1. Cont.

Techniques

Advantages

Disadvantages

Quick procedure
Helpful in stabilizing
critically ill cases who

Catheter-related
complications
necessitating
reintervention, hospital
admission, and nursing
care

Fluid and electrolyte
loss from external

may not be fit for drainage

endoscopy X Risk of flare-up of biliary
Percutaneous biliary drainage ,  Good for cases with sepsis, haemorrhage
(PBD) surgically altered from vascular injury,

peritonitis, liver biloma,
and pleural injury
Requires correction of
bleeding diathesis and
adequate preprocedural
suspension of
antiplatelets or
anticoagulants
X Ascites should be
drained beforehand

anatomy and
non-communicating
multisegmental biliary X
obstruction

X Technically demanding
procedure requiring

v Can be performed at the operators to be familiar

same session when

with both ERCP and
initial ERCP cannulation interventional EUS
is unsuccessful techniques

v' Higher successful rate X
than precut papillotomy
Fewer adverse events

and less need for

May require conversion
to EUS-guided

transmural drainage as
rescue in some patients

EUS-guided Rendezvous v
(EUS-RV) ERCP

reintervention with malignant biliary
v" Shorter postprocedural obstruction

hospital stay X Risks of bleeding,
v' Exempts patients from pancreatitis,

external drainage pneumoperitoneum, bile

leak, peritonitis, and
flare-up of sepsis

2. Advanced ERCP Cannulation Techniques
2.1. Double-Guidewire (DGW) Technique with or without Pancreatic Stenting

Inadvertent pancreatic duct (PD) cannulation may occur while attempting for selective
biliary access. This may happen particularly when the bile duct axis is inconspicuous or the
common channel is short. With the guidewire already in the main PD, it can be used to the
advantage of the endoscopists, as it helps to straighten the common channel and provides
a clearer roadmap of the bile duct trajectory. One could reinsert the sphincterotome
preloaded by another guidewire alongside while keeping the existing PD wire in place,
targeting the 10-11 o’clock position of the ampullary orifice where the bile duct is usually
running along. After successful selective bile duct cannulation, the PD wire can then be
removed [9-11] (Figure 3). The pancreatic wire works by providing both an endoscopic
and fluoroscopic roadmap to guide the biliary axis, blocking the entry to the main PD and
deflecting the new guidewire into the bile duct [12]. It also opens up a stenotic papillary
orifice, stabilizes the papilla’s position, and straightens the common channel to facilitate
bile duct access [13]. A Japanese pilot trial randomized 53 patients who experienced
difficult bile duct cannulation after 10 min to either preinsertion of a guidewire into the PD
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or persistence trial with a conventional catheter. The pancreatic wire group was shown
to have a significantly higher rate of success (93% vs. 58%, p < 0.05) than the persistence
group. No episodes of clinical pancreatitis or other complications were reported in either
arm, although serum amylase levels were significantly higher in the pancreatic guidewire
group (551 £ 736 IU/L vs. 105 &= 50.5 IU/L) [14]. Several studies have also provided solid
support for the DGW technique with an average success rate of 70% to 90% [15,16]. The
reported technical success rate was not significantly different among the groups with or
without pancreatic stenting but did reveal a lower chance of requiring needle-knife precut
papillotomy to further assist cannulation in the DGW group without pancreatic stenting
(66.7% vs. 86.2%, p = 0.003) [17].

Figure 3. Bile duct cannulation by double-wire technique. (A) (left) Luminal view: The yellow-black
wire represents the pancreatic duct wire with the sphincterotome cannulating along the bile duct
axis. (B) (right) Fluoroscopic view: Orientation of bile duct and pancreatic duct wires.

2.1.1. Advantages

Performance of the DGW technique is relatively straightforward as it does not require
any cutting-edge gadgets except one extra guidewire for PD access. It is also relatively
easier to master, even for trainees. In a small-scale prospective study looking at the learning
curve of the DGW technique performed by trainees, only 15 procedures of learning were
needed to achieve competency, which was defined as 80% success rate in subsequent bile
duct cannulation [18]. The PD wire placement allows insertion of a pancreatic stent and
effectively minimizes risks of post-ERCP pancreatitis (PEP), especially after repeated trials
of cannulation in challenging cases [19-21]. A multicentre prospective randomized con-
trolled trial has shown that a prophylactic stent insertion after inadvertent PD cannulation
significantly reduced the rate of PEP (odds ratio 0.43, 95%CI 0.19-0.98, p = 0.04), with a
number needed to treat to be around 8 [22].

2.1.2. Disadvantages

Nevertheless, PD cannulation can be sometimes opportunistic. In cases of a diminutive
or tortuous PD, the guidewire may be difficult to advance deeply even by experienced
endoscopists. There are also risks of perforation to side-branches of PD when the wire is
searching its way through [23]. A loop-tip wire technique has been proposed for initial
PD cannulation to avoid mechanical trauma [24]. PEP is an important concern with DGW
technique, which carries a significantly increased risk over other endoscopic techniques
(risk ratio 1.98, 95% C1 1.14-3.42), as reported in a systematic review [25]. The rate of PEP in
DGW ranges from 10% to 17% if performed without pancreatic stenting [15,17,26]. Robust
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data are available to support placement of pancreatic stents to reduce such risks after PD
manipulation during the double-wire technique [15,20,27-29].

2.2. Precut Papillotomy

Precut papillotomy techniques mainly include needle-knife fistulotomy (NKF), needle-
knife papillotomy (NKP), and transpancreatic septotomy (TPS). NKEF starts cutting from
3-5 mm above the papilla where the biliary axis is aligned back to the orifice [30], while
NKP involves cutting of the major papilla from orifice towards the 11 o’clock position [31],
(Figure 4A,B). In TPS, the pancreatic duct is first cannulated by sphincterotome, followed
by cutting of the septum between bile and pancreatic ducts [32]. The initial technical
success rates for NKF, NKP, and TPS are comparable at 75-100%, 73-84%, and 95-100%,
respectively [4,30,33-35]. On pooled analysis from a systemic review and meta-analysis,
NKEF significantly lowered the risk of PEP (odds ratio 0.27, 95%CI 0.09-0.82; p = 0.02) by
an absolute risk reduction of 5% [36]. As such, the European Society of Gastrointestinal
Endoscopy recommends needle-knife fistulotomy as the preferred techniques [3]. A recent
prospective cohort advocated that the choice of NKF or NKP should depend on the mor-
phology of major duodenal papillary fold. In general, higher efficiency and equal safety
was observed when NKF was used for swollen or normal papillae and NKP for small or
flat ones [37]. On the other hand, TPS seemed to facilitate a higher cannulation rate than
the DGW technique (84.6% vs. 69.7%, p = 0.01) without increasing adverse events if the
guidewire was already in the pancreatic duct, as shown in a latest randomized controlled
trial [38].

Figure 4. Precut papillotomy by needle-knife papillotomy. (A) Precut by needle-knife starting from
the orifice on a bulging major papilla. (B) Common channel and bile duct axis exposed after precut.

Compared to multiple cannulation attempts, early precut papillotomy yielded a suc-
cess rate of 80-90% to selective biliary cannulation with an even lower reported risk of
PEP in several meta-analyses [36,39—-41]. Early precut papillotomy refers to introduction
of needle-knife techniques when the endoscopist fails selective bile duct cannulation by
standard techniques within 10 min or there are more than five pancreatic cannulations. A
prospective study showed that early precut improved the bile duct cannulation rate from
80% to 96.5%, irrespective of whether NKP or NKF was used [42]. The overall compli-
cation rate did not differ when compared to persistent cannulation attempts, including
cholangitis, bleeding, and perforation on top of PEP (6.2% vs. 6.9%, odds ratio 0.85, 95%ClI
0.51-1.41) [40]. Questions have been raised concerning whether incidence of PEP shall be
attributed to repeated and prolonged cannulation attempts rather than precut papillotomy
itself. A recent randomized controlled trial reported that primary precut indeed resulted
in less risk of both PEP and asymptomatic hyperamylasaemia than precutting after two
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failed attempts by standard technique [43]. This suggests that recurrent acts of cannulation,
rather than precut papillotomy alone, may have a bigger effect on PEP [44].

If inadvertent pancreatic cannulation is repeatedly obtained, a 3Fr or 5Fr pancreatic
duct stent can be placed first before performing precut papillotomy. Precutting over a
pancreatic duct stent provides a better guide to the pancreaticobiliary axis for the needle-
knife movement while effectively reducing the incidence of PEP at the same time. This
modified technique performed significantly better than the conventional method, both in
terms of cannulation success (96.9% vs. 86.1%, p = 0.0189) and adverse event rates (7.1% vs.
33%, p < 0.001) [45]. It is recommended that the pancreatic stent should be left in situ for at
least 12-24 hours to reduce the risk of PEP [19]. In a single-centre, randomized, prospective
study, patients with pancreatic stents left behind had a significantly lower rate of PEP (4.3%
vs. 21.3%, p = 0.027) in contrast to those who had the stent removed post-procedurally [46].

2.2.1. Advantages

The papillary mucosal fold and sphincter can be dissected during precut papillotomy,
allowing better exposure of the biliary orifice and axis for subsequent cannulation. This
is particularly useful for bulging papilla with long longitudinal segments. The risk of
PEP is potentially lower if early precut is adopted, especially with the NKF technique, as
discussed.

2.2.2. Disadvantages

Despite the advantages of early precut, the overall complication rate of precut pa-
pillotomy is about 6-7%. Perforation, bleeding, cholangitis, and post-ERCP pancreatitis
are commonly quoted. In a prospective multicentre study with over 2000 patients, precut
was an independent risk factor for postprocedural duodenal perforation [47]. For patients
who are on anticoagulation or double-antiplatelet drugs, precut papillotomy is not the
best immediate option unless the antithrombotic drugs had been adequately suspended
before endoscopy [48,49]. Precut papillotomy may not be preferred in patients with friable
ampullary tumours or papilla hidden in a diverticulum. Finally, precut papillotomy also
demands precise and stable hand movements by skilful operators with a considerable learn-
ing curve. A study following 200 consecutive patients undergoing precut sphincterotomy
by a single endoscopist found that the immediate bleeding rates during the first 100 proce-
dures were significantly higher than the subsequent ones (28% vs. 7%, p < 0.05) [50]. The
ESGE recommends that precut papillotomy should be done by endoscopists who achieve
selective bile duct cannulation in more than 80% of cases by standard techniques [3].

3. Percutaneous Biliary Drainage (PBD)

Percutaneous biliary drainage (PBD) has been the traditional rescue treatment to
alleviate biliary obstruction if bile duct cannulation by ERCP fails despite advanced tech-
niques. This includes percutaneous transhepatic cholecystostomy (PTC) and percutaneous
transhepatic biliary drainage (PTBD). Transabdominal ultrasound is first performed to
visualize either the gallbladder or the intrahepatic bile ducts. A percutaneous puncture
under ultrasound and fluoroscopy guidance by an 18-gauge needle is then made after
local anaesthesia. Once bile return is confirmed, a 0.035-inch hydrophilic soft-tip wire, or a
0.018-inch wire if a 21-gauge needle is used for smaller duct size, is passed through the
needle to the biliary system. The needle is then exchanged over the guidewire, followed
by a 7Fr or 8Fr catheter insertion over the wire into the gallbladder or targeted bile ducts
with or without preceding tract dilatation. By connecting the percutaneous catheter to an
external collection bag, biliary drainage can be achieved [51]. Subsequently, one could
consider reattempting ERCP by passing a guidewire through the external catheter to the
biliary system, negotiating out of the papilla. The duodenoscope is then inserted and
directed to grasp the distal end of the guidewire at the duodenum. The bile duct can then
be assessed by sphincterotome cannulation over or alongside the percutaneous wire. This
combined interventional radiology—endoscopy procedure was first reported in 1984 as an
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“antegrade catheterization” [52], which was renamed as one of the Rendezvous techniques
later (PBD-RV ERCP) [53,54].

The reported technical success rate of PBD-RV ERCP was around 80-90%, holding
a special role in helping patients with surgically altered anatomy [55-57]. Compared
with solely conventional percutaneous drainage, the rate of clinical complications was
significantly lower if PBD-RV ERCP was followed (16.6% vs. 26.4%; p = 0.037) [57]. Data
support the completion of this two-step procedure in one single session for fewer external
catheter-related and septic complications, as well as an obviously shorter hospital stay
[58,59].

3.1. Advantages

PTC and PTBD serve as an immediate and quick relief of biliary obstruction, particu-
larly when the patients are too unstable for further endoscopy. They act as a temporary
salvage drainage method to stabilize critically ill cases, such as patients in septic shock or in
respiratory distress, bridging patients for future endoscopic therapy. PTBD is particularly
useful in cases with surgically altered anatomy and non-communicating multisegmental
biliary obstruction for which successful endoscopic drainage by enteroscopy-assisted ERCP
or EUS-guided biliary drainage may not always be achieved [4,60,61].

3.2. Disadvantages

The most remarkable pitfall of PBD is catheter-related complications, such as tube
leakage, blockage, dislocation, and dislodgement, which can be up to 15-30%, necessitating
reintervention, hospital admission, and nursing care [62]. Temporary external drainage
also results in possibility of fluid and electrolyte loss. In general, PTC and PTBD carry low
risk of procedural-related complications (<5%). These include flare-up of biliary sepsis
(2.5%); haemorrhage (2.5%); other infective adverse events such as abscess, peritonitis, or
cholecystitis (1.2-2.9%); liver biloma (0.5%); and pleural injury (0.5%) [57,63]. Although
most postprocedural bleeding is self-limiting, severe episodes can occur. A Japanese
nationwide audit found that the rate of major haemorrhage following PBD requiring
transfusion or arterial embolization was 2.3% [64]. When intervention to the distal bile duct,
for example, internalization of the external drain or PBD-RV ERCP is performed, the chance
of postprocedural pancreatitis is approximately 4-6% [65]. PBD-RV ERCP is also technically
demanding, as it requires coordination from both experienced interventional radiologists
and endoscopists. If the percutaneous tract is lost during guidewire manipulation, there will
be considerable risks of bile leak and peritonitis. As a result, PBD-RV ERCP is sometimes
preferred to be proceeded as a two-step approach, usually around 2—4 weeks later, when
the percutaneous tract becomes more established with less ductal edema and after acute
biliary sepsis settled. Before proceeding to PBD, care of any active bleeding diathesis or
anticoagulant use should be taken. Any significant amount of concomitant ascites should
be drained beforehand to facilitate the procedure.

4. EUS-Guided Rendezvous (EUS-RV) Technique

As interventional endoscopic ultrasound (EUS) procedures evolve with more dedi-
cated accessories developed in the last decade, EUS-guided biliary drainage (EUS-BD) has
been increasingly applied in patients with benign or malignant pancreatobiliary patholo-
gies. It can be classified into transpapillary technique such as EUS-guided Rendezvous
(EUS-RV) and EUS-antegrade approach (EUS-AG), and transmural biliary drainage in-
cluding choledochoduodenostomy (CDS) and hepaticogastrostomy (HGS) [66]. In general,
transmural drainage has been more commonly applied in patients with malignant biliary
obstructions with good outcome [67-69], whereas the EUS-RV technique is usually the
preferred option for difficult biliary access in benign biliary pathology over percutaneous
biliary drainage when the major papilla is accessible. (Figure 5) In this review, only EUS-
RV was discussed so as to focus on methods to perform transpapillary cannulation and
retrograde drainage.



Gastroenterol. Insights 2021, 12

413

‘/ EUS-guided biliary drainage ‘
(EUS-BD)
\
I , !

‘ Transpapillary ‘ ‘ Transmural ‘

‘ Accessible papilla? |

1 o 1

Hepaticogastrostomy
(HGS)

g

Choledochoduodenostomy |
(cDS)

pN vy

EUS-guided rendezvous
(EUS-RV)

N

A \-\,

o
Y

EUS-guided antegrade stenting
(EUS-AG)

Figure 5. Classification of EUS-guided biliary drainage.

EUS-RV ERCP begins with an EUS-guided puncture to the dilated biliary system
by a 19-gauge needle, followed by contrast injection to obtain the cholangiogram. While
either a long (450 cm) 0.035-inch or 0.025-inch guidewire can be inserted into a 19G needle,
a 0.025-inch guidewire would be preferred for wire manipulation through the bile duct
towards and out of the major papilla with a theoretically lower risk of wire coating shearing.
The needle and echoendoscope are then exchanged over the wire with reintroduction of the
duodenoscope to complete the ERCP. Similar to the PBD-RV ERCP technique, deep bile duct
cannulation followed by standard endoscopic biliary intervention can be achieved by either
grasping the Rendezvous wire into the accessory channel of duodenoscope, or cannulating
alongside the Rendezvous wire with a separate guidewire [70,71] (Figure 6A-F).

Since the first report of EUS-RV ERCP by Giovannini, M. et al. back in 2001 [72], a
wide variety of techniques have been reported in case series, such as using short (260 cm)
hydrophilic wires [73], “hitch-and-ride” catheters [74], smaller 22-gauge needles and
0.018-inch guidewires [75], and the latest steerable access catheters [76]. While early case
series published before 2010 reported a lower technical success rate ranging from 50-80%,
this has increased over time to 73-100% in studies published after 2010 [71,77-79]. A
meta-analysis of 12 studies focusing on the technical and clinical outcomes of EUS-RV after
failed biliary cannulation in ERCP published this year reported a pooled technical success
rate of 86.1% and a pooled clinical success rate of 80.8% at a dispense of an adverse event
rates of around 14% [80].

The dilated biliary tree can be accessed by EUS either from the stomach through the
liver to the intrahepatic ducts (transhepatic, TH) or at the proximal duodenum directly to
the common bile duct (extrahepatic, EH) with a long scope or a short scope position [71]. A
multicentre prospective study showed that the EH approach had a higher rate of technical
success (100% vs. 66.7%) than the TH route [81]. The EH route also appeared significantly
safer, with more favourable clinical outcomes in patients with distal common bile duct
(CBD) obstruction, in terms of lower incidence of post-procedural pain (5.5% vs. 44.1%;
p = 0.017), bile leak (0% vs. 11.7%; p = 0.228), and pneumoperitoneum (0% vs. 11.7%;
p = 0.228). The procedural time was also shorter (25.7 min vs. 34.4 min; p = 0.0004), with
fewer days of hospital stay in the EH group (0.17 days vs. 2.52 days; p = 0.015) [82]. In sum-
mary, the choice of EH or TH approach genuinely depends on the site of biliary obstruction,
underlying pathology, and scope stability. For example, in cases of hilar obstruction when
the CBD is not significantly dilated, TH route targeting the left intrahepatic duct would be
preferred due to the presence of a hilar stricture and relative non-dilated CBD.
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Figure 6. EUS-guided Rendezvous technique. (A) EUS-guided transduodenal puncture of the
extrahepatic bile duct. (B) Contrast injection through the EUS needle to obtain cholangiogram.
(C) Wire negotiating out of the major papilla. (D) Configuration of guidewire after exchange of EUS
needle and echoendoscope. (E) Successful bile duct cannulation by sphincterotome by grasping the
Rendezvous wire into the accessory channel of duodenoscope. (F) Plastic stent inserted to common
bile duct for drainage.
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4.1. Advantages

When compared to PBD-RV ERCP, which would mostly require a second session
to complete after percutaneous drainage performed, EUS-RV has the advantage to be
completed in the same session when cannulation during the initial ERCP is unsuccessful.
Indeed, it has been shown to be superior to precut papillotomy for single-session biliary
access in two retrospective cohorts (95-98% vs. 75-90%) [83,84]. Compared to percuta-
neous external drainage, it had a higher success rate, markedly fewer adverse events, and
significantly lower cost due to a less frequent need for reinterventions [85,86]. The EUS-RV
technique also facilitated a shorter post-procedural hospital stay and quicker discharge
in patients with malignant distal biliary obstruction [87]. It allows better quality of life as
patients can be exempted from external drainage bags and risks of PTBD dislodgement.
Although there have been no randomized controlled trials directly comparing EUS-RV and
PBD so far, EUS-RV should be proposed before PBD with regards to the above advantages
when expertise is available.

4.2. Disadvantages

Despite the high technical success rates reported in the two retrospective comparative
studies with precut, EUS-RV is technically demanding, requiring competence in both
interventional EUS and ERCP skills. These include but are not limited to accurate needle
puncture to the target bile duct, wire manipulation towards and exiting major papilla
without shearing, and grabbing of the RV wire or cannulation alongside the RV wire
without wire loss. Endoscopists also need to consider conversion to EUS-guided transmural
drainage as a rescue if the wire cannot be manipulated out of the papilla due to tight
malignant or benign biliary strictures. If guidewire passage through the papilla fails in
EUS-RYV, potential rescue options for patients with malignant biliary obstruction include
EUS-guided transmural biliary drainage (e.g., CDS, HGS) or PTBD. In patients with benign
biliary obstruction but failed EUS-RV, PTBD is generally offered. Yet the feasibility of EUS-
guided HGS using a dedicated plastic stent for biliary drainage has also been described [88].
The right biliary ductal system is generally a technically challenging target for EUS access,
but cases of successful right intrahepatic ductal access from the duodenum have been
reported. The overall procedural-related complication rate ranges 10-15%, including
bleeding (4%), pancreatitis (1.6%), pneumoperitoneum (3%), bile leak (4%), peritonitis
(1.3%), and flare-up of sepsis (2.4%). [75,79,89-91].

5. Conclusions

In conclusion, advanced ERCP cannulation techniques, percutaneous biliary drainage,
and EUS-guided Rendezvous techniques are available rescue methods for difficult bile duct
access when standard ERCP cannulation fails. Becoming familiar with each technique’s
advantages and limitations would help the endoscopists to make the most appropriate
treatment decisions that are tailored to the patient’s anatomy and clinical needs.
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Abbreviations

ERCP endoscopic retrograde cholangiopancreatography

ESGE European Society of Gastrointestinal Endoscopy
WGC wire-guided cannulation

DGW double-guidewire

PBD percutaneous biliary drainage

EUS-RV  endoscopic ultrasound-guided Rendezvous
PD pancreatic duct

PEP post-ERCP pancreatitis

NKF needle-knife fistulotomy

NKP needle-knife papillotomy

TPS transpancreatic septotomy

PTC percutaneous transhepatic cholecystostomy
PTBD percutaneous transhepatic biliary drainage
EUS endoscopic ultrasound

EUS-BD  EUS-guided biliary drainage
EUS-AG EUS-antegrade approach
CDSs choledochoduodenostomy
HGS hepaticogastrostomy

TH transhepatic

EH extrahepatic
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