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Endoscopic ultrasound-guided biliary drainage (EUS-BD) is
an alternative to percutaneous and surgical drainage in bile
duct obstruction when endoscopic retrograde cholangio-
pancreatography fails. EUS-BD can be achieved with several
techniques, including EUS-guided hepaticogastrostomy
(HGS), anterograde transpapillary stent placement, choledo-
choduodenostomy (CDS), and rendez-vous technique. Late-
ly, with increased experience and development of directed
equipment, elevated technical and clinical success as well of
lower adverse event rates have been reported. In this article,
GRUPUGE presents an updated perspective of the potential
role of EUS-guided biliary drainage, addressing the selection
criteria and technical issues of different techniques and ana-
lyzing recent data on their safety and efficacy.
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Resumo

A drenagem biliar guiada por ecoendoscopia é uma alter-
nativa a drenagem percutanea ou cirirgica em casos de
obstrucao biliar, quando a colangiopancreatografia
retrégrada endoscopica (CPRE) falha. Esta podera ser
realizada através de diversas técnicas, incluindo a hepato-
gastrostomia, colocacdo de protese transpapilar por via
anterégrada, coledocoduodenostomia e técnica de ren-
dez-vous. Recentemente, tém sido reportadas elevadas
taxas de sucesso técnico e clinico, assim como uma menor
taxa de efeitos adversos, em relacdo com o aumento da
experiéncia local e desenvolvimento de dispositivos es-
pecializados. No presente artigo, o GRUPUGE apresenta
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uma perspetiva atual do potencial papel da drenagem
biliar guiada por ecoendoscopia, focando aspetos relati-
vos a selecdo dos doentes, questdes técnicas dos varios
procedimentos disponiveis e analisando dados emergen-
tes relativos a sua seguranca e eficacia.

© 2020 Sociedade Portuguesa de Gastrenterologia
Publicado por S. Karger AG, Basel

Endoscopic retrograde cholangiopancreatography
(ERCP) and placement of a transpapillary stent is consid-
ered the first-line procedure for drainage of benign and
malignant biliary obstruction [1]. However, ERCP fails in
5-10% of the patients, even in expert hands, due to ana-
tomic difficulty or inability to cannulate the papilla [2].
Furthermore, several complications following ERCP are
described, such as pancreatitis, cholangitis, bleeding, per-
foration or stent dysfunction requiring reintervention
(3].

Endoscopic ultrasound-guided biliary drainage (EUS-
BD) has emerged as an alternative to surgical or percuta-
neous biliary drainage when ERCP fails [4, 5]. EUS-BD
has elevated technical and clinical success when per-
formed by experts (over 90%); however, there was con-
cern about the initial reported adverse events rate, appar-
ently related to factors such as the progression in the
learning curve, constant equipment exchange, and the
lack of dedicated devices [5-7]. Adverse events such as
bile leak, peritonitis, cholangitis, self-limited pneumo-
peritoneum, bleeding and stent migration or dysfunction
have been described [7-9]. However, as the local experi-
ence increased, latest reports suggest a diminishing rate
of related adverse events (11.9%) [6, 10].

Recently, multicentric prospective randomized stud-
ies have compared EUS-BD and ERCP as first-line treat-
ment in cases of malignant biliary obstruction. No sig-
nificant differences were observed in efficacy and safety
[8, 11-13]. Kawakubo et al. [8] suggested a lower risk of
developing pancreatitis with EUS-BD [8]. Park et al. [11]
reported fewer cases of stent dysfunction due to tumor
ingrowth.

EUS-BD can be achieved with several approaches. In-
trahepatic techniques include EUS-guided hepaticogas-
trostomy (HGS) and anterograde transpapillary stent
placement. Extrahepatic procedures are choledochoduo-
denostomy (CDS) and rendez-vous technique. Although
CDS and HGS are comparable in technical and clinical
success (HGS 93.7%, CDS 94.1%), a higher rate of adverse
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events might be associated with the intra-hepatic access
site. According to the pre-existent dilation, CDS may be
preferable for a distal common bile duct (CBD) obstruc-
tion, whereas HGS for a hilar obstruction [14, 15].

There are reports on several sizes and types of stents
used for EUS-BD. Fully covered, self-expandable metal-
stents (FCSEMS) seem to be superior to plastic and par-
tially covered metal stents in safety and effectiveness [15,
16].

Recently, a lumen-apposing, fully covered nitinol-
braided metal stent (LAMS) was developed. The device
has bilateral anchor flanges, which allows for better ap-
position between different surfaces, thereby reducing the
probability of leakage and stent migration. When
equipped with an enhanced electrocautery delivery sys-
tem, it permits access and stent introduction in one step,
avoiding the need of guidewire manipulation and tract
dilation [9, 17-19]. Kunda et al. [9] reported high techni-
cal and clinical success rates (98.2 and 96.4%, respective-
ly) and a 7% complication rate for CDS using a lumen-
apposing metal stent. Retrospective analysis of patients
submitted to CDS with electrocautery-enhanced LAMS
described a technical success of 88.5-93.5% and a clinical
success of 97.7-100%, with a 11.6-13.5% complications
rate. Most of the described complications were solved en-
doscopically [18, 19].

The conducted studies included mostly malignant bil-
iary obstructions. Regarding benign biliary obstructions,
rendez-vous technique can be helpful in some cases of in-
ability to cannulate the papilla [20, 21]. Moreover, tem-
porary transmural drainage and successive antegrade
treatment once the fistula tract has matured has been per-
formed in patients with altered anatomy due to previous
surgery [22, 23].

In this article, the Portuguese Group for Ultrasound in
Gastroenterology (GRUPUGE) presents a perspective of
the potential role of EUS-BD, addressing the selection cri-
teria and technical issues of different techniques and ana-
lyzing emerging data on their efficacy and safety. A sys-
tematic literature search was performed until January
2020, using PubMed, Medline, Scopus and Google, using
the keywords “endoscopic ultrasound,” “biliary obstruc-
tion,” “biliary drainage,” “hepaticogastrostomy,” “cho-
ledochoduodenostomy,” “rendez-vous technique,” and
“gallbladder drainage.” Prospective/comparative studies
and international consensus statements/management
guidelines were preferred. The final manuscript was re-
vised and approved by all the members of the Governing
Board of the GRUPUGE.
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The procedure should start with the exploration of
possible access locations and identification of the drain-
age site. Puncture of left intrahepatic bile ducts is nor-
mally performed from the upper part of the stomach and
the CBD from the bulbar portion of the duodenum.

Is it crucial to guarantee the stability of the echoendo-
scope, avoid large angulations, and assure sufficient dila-
tion of the bile ducts (depending on the type of stent). The
absence of blood vessels must be checked, and the mini-
mal distance between the puncture site and the echoen-
doscope should be used. The puncture may be performed
with 19-gauge or 22-gauge needles in order to allow the
passage of 0.035 or 0.025-inch guidewires. It is ideal to
obtain a successful access on a first puncture, confirmed
by bile aspiration. Contrast injection is usually needed to
aid the intervention, except when using LAMS. Looping
of the guidewire should be avoided, so the access is not
lost. Dilation with cauterization (cystotome) or balloon is
currently performed only in the transmural drainage [24-
26].

The same plane should be maintained in order to as-
sure axial force transmission, confirmed by guidewire
monitorization on the ultrasound image or fluoroscopic
control [26].

Depending on the clinical case and obstruction loca-
tion there are several techniques to perform EUS-BD. In-
tra or extrahepatic access can be obtained and, in both
cases, transpapillary or transmural drainage can be per-
formed. Intrahepatic access includes HGS or anterograde
stent placement. Extrahepatic access includes CDS and
rendez-vous technique.

Rendez-Vous Technique

Rendez-vous technique is usually performed after
failed or impossible cannulation in benign obstructions
and in some cases of malignant distal obstruction [24].
This technique implies the EUS-guided puncture of the
dilated bile duct followed by the guidewire introduction
through the needle, until the ampulla is reached. The
echoendocoscope must be in a rectified position with the
transductor pointing to the ampulla, contrary to the long
position on the bulb. The punction should preferentially
be done in the second duodenal portion, near the ampul-
la [20, 24, 25].

Endoscopic Ultrasound-Guided Biliary
Drainage

Rendez-vous techniques seem to minimize the risk of
bile leakage, although limited by the need of an endo-
scopically accessible ampulla or anastomosis [20]. An-
other limiting step of this technique is the anterograde
manipulation of the guidewire. The guidewire might be
misdirected towards the intra-hepatic ducts, which could
be avoided by moving to a long scope position, by apply-
ing the endoscope tip towards the ampulla or by using a
guidewire with an angled tip. On the other hand, if the
guidewire does not pass through the ampulla, a papillo-
tome may be passed over the wire to support and steer the
wire [20, 24].

After transpapillary passage of the guidewire is accom-
plished, a classic or parallel retrograde biliary access is
performed.

Antegrade Transpapillary Stent Placement

This approach contains the same initial steps as the
rendez-vous technique, whereas after insertion of the
guidewire, a metallic stent is placed through the ampulla
in an antegrade manner [22, 24, 25]. Antegrade stent
placement may be used in cases of benign distal bile duct
strictures in which retrograde and rendez-vous tech-
niques have failed. However, this technique is technically
demanding and does not decrease the risk of pancreatitis
[24].

Hepaticogastrostomy

The HGS implies the placement of a stent between the
gastric wall and the intrahepatic bile ducts. HGS is per-
formed in cases of proximal bile duct obstruction with
inaccessible papilla or failed cannulation, when the left
lobe cannot be drained by ERCP, in cases of surgically al-
tered anatomy or gastric outlet obstruction. Some experts
prefer HGS in cases of distal malignant obstruction [24,
26]. HGS should only be performed in cases with signifi-
cant dilation of the left intrahepatic ducts. Segment III is
the preferred puncture site [25, 26]. Contraindications to
HGS include tumor infiltration of the stomach wall (ab-
solute) and massive ascites, coagulopathy or lack of bile
ducts dilation (relative) [25].

The transductor should point towards the hepatic
hilum and the echoendoscope must be stabilized. It
should not rotate so the access is not lost. After punc-
ture, a guidewire is passed into the bile ducts and access
can be obtained using cauterization (cystotome 4Fr) or
balloon dilation, followed by partially covered hybrid
stent deployment over the guidewire [24, 25]. A plastic
stent may be used in benign cases to allow sequential
access [24].
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Biliary obstruction with failed ERCP
or anticipated difficult cannulation

Benign disease

Malignant disease

obstruction obstruction

obstruction

Accessible Inaccessible Accessible Inaccessible
papilla papilla papilla papilla
Distal/proximal Distal/proximal Distal Proximal Distal Proximal

obstruction obstruction obstruction

\—{Rendez—vous| \—{ HGS | \—{

CDs* | \—{ HGS | \—{ CDs* | \—{ HGS |

Fig. 1. Algorithm describing the role of EUS-BD in the management of biliary obstructions. Adapted with per-
mission from Hindryckx et al. [24]. CDS: choledochoduodenostomy, HGS, hepaticogastrostomy. * In CDS, du-
odenal patency must be assured. Duodenal stent or an endoscopic gastrojejunostomy placement may be consid-

ered.

Choledochoduodenostomy

This technique provides the placement of a metal stent
between the duodenal bulb and the CBD. It is mainly used
for malignant CBD obstruction when papillary access is
not feasible. [26]. Duodenal patency should be verified
before the procedure. A duodenal stent or an endoscopic
gastrojejunostomy may be considered before the proce-
dure [24].

CDS can be performed with two approaches. The tra-
ditional method achieves biliary drainage using a fully
covered metal stent, placed after trans-bulbar puncture of
the dilated common bile duct and guidewire insertion
into an intrahepatic bile duct. The transductor should be
facing the hepatic hilum. The puncture tract is dilated
with a cystogastrotome (6 Fr) or a dilation balloon (4
mm) before stent delivery [9, 24, 25].

The novel alternative uses a lumen-apposing metal
stent (LAMS) system. The stent is placed through direct
puncture of the dilated duct using an electrocautery-en-
hanced delivery system and pure cut current, without the
need of further dilation. The distal flange is deployed un-
der EUS guidance and the proximal flange under EUS
and endoscopic view, confirming correct stent position
and adequate biliary drainage [17-19]. Some authors rec-
ommend pre-loading a guidewire in the delivery system
to proceed in case of misdeployment of the stent [19]. The
diameter of the CBD should be superior to 15 mm in or-
der to provide a safe LAMS delivery [19].
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The following algorithm (Fig. 1) suggests a possible
role for EUS-BD in the management of biliary obstruc-
tions.

Gallbladder EUS-Drainage

Endoscopic ultrasound-guided gallbladder drainage
(EUS-GD) has evolved as an alternative method to per-
cutaneous (PC-GD) or transpapillary gallbladder drain-
age for patients with acute cholecystitis who are poor sur-
gical candidates [27]. Mohan et al. [28] suggested a better
clinical success of EUS-GD comparing to PC-GD or
transpapillary gallbladder drainage when performed by
skilled endoscopists. Teoh et al. [29] reported a reduced
adverse event rate with EUS-GD when compared to PC-
GD. Technical and clinical success was similar in both
techniques. EUS-GD may also be used as palliative treat-
ment in certain cases of malignant biliary obstruction,
when other EUS approaches are not feasible, if patency of
the cystic duct is assured [30].

The procedure can either be done with placement of a
stent (double pigtail, FCSEMS or LAMS) after needle
puncture, aspiration with or without cholecystography,
guidewire insertion and tract dilation, or directly with de-
ployment of an electrocautery-enhanced LAMS. This
technique should be used when the gallbladder is sub-
stantially distended and with an echoendoscope in a sta-
bilized position [30].

Nunes et al.
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o EUS-BD is the alternative option when ERCP fails.

o Inselected cases of malignant obstruction, EUS-BD might
eventually be considered a first-line biliary decompression
method, although further studies are still needed.

o EUS-BD achieves, in experienced hands, elevated
technical and clinical success rates, with an adverse
event rate comparable to ERCP and a lower rate of
post-procedure pancreatitis.

« Inbenign biliary obstruction after failed ERCP with an
accessible papilla, a rendez-vous approach should be
performed.

« In cases of malignant biliary obstruction after failed
ERCP, CDS should be performed for distal obstruc-
tion and HGS for proximal obstruction.

o EUS-GD might be considered the first choice of drain-
age for patients with acute cholecystitis who are poor
surgical candidates. It may also be used in certain cas-
es of malignant biliary obstruction, when other EUS
approaches are not feasible, if patency of the cystic
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