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Abstract

Introduction: Malignant biliary obstruction drainage is es-
sential, since jaundice is associated with morbidity and mor-
tality. Endoscopic retrograde cholangiopancreatography
(ERCP) is the recommended procedure for biliary drainage,
with percutaneous biliary drainage being the classic alterna-
tive in cases of unsuccessful ERCP. Recently, endoscopic ul-
trasound-guided biliary drainage has been emerged as a
new option, with EUS-guided choledochoduodenostomy
(EUS-CDS) being considered an effective and safe method in
the drainage of distal obstructions of the common bile duct.
Aim: The aim of the study was to evaluate the efficacy and
safety of EUS-CDS performed in patients with distal malig-
nant biliary obstructions, after failed ERCP. Methods: Single-
center retrospective cohort study between July 2017 and
June 2022 including all consecutive patients submitted to
EUS-CDS in our center. The primary outcomes were “techni-
cal success” and “clinical success,” defined as “resolution of

jaundice orimprovement in total serum bilirubin level above
50% at 7th day and above 75% at 30th day after the proce-
dure.” Secondary outcomes were procedure-related adverse
events, endoscopic reintervention, and survival time. Re-
sults: EUS-CDS was performed in 20 patients (65.0% male;
median age 76 years). The most frequent etiology for the
biliary obstruction was pancreatic adenocarcinoma (n = 17;
85.0%), and most patients presented at advanced stages of
cancer (12/60% in stages Il or IV). ERCP failure was mainly
due to the presence of obstruction in the duodenal lumen (n
= 11; 55.0%). Fully covered metallic stents were used in all
patients, mostly HotAxios™ (n = 15; 75.0%). The technical
success rate was 100%, and the clinical success rate was
89.5% (n = 17/19) at 7th day and 93.3% (n = 14/15) at 30th
day. Four patients (20.0%) developed cholangitis within the
first 30 days after the procedure; there were no late compli-
cations, and no patient died as a complication of the proce-
dure. In 2 patients (10.0%), endoscopic reintervention was
necessary due to stent migration, incidentally detected. Me-
dian survival was 93 days (minimum 5-maximum 751). Con-
clusion: EUS-CDS was effective in biliary decompression of
malignant obstructions of the common bile duct, with high
clinical success and a favorable safety profile.
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Coledocoduodenostomia guiada por ecoendoscopia
apos faléncia da CPRE na drenagem de obstruc¢ées
biliares malignas distais

Palavras Chave

Ictericia obstrutiva - Drenagem biliar guiada por
ecoendoscopia - Coledocoduodenostomia - Prétese
metalica

Resumo

Introducdo: A drenagem das obstrucdes biliares malig-
nas é essencial, uma vez que a ictericia esta associada a
morbimortalidade. A colangiopancreatografia retrégrada
endoscoépica (CPRE) é o procedimento recomendado para
a drenagem biliar, sendo a drenagem biliar percutanea
(DBP) a alternativa classica, se verificado insucesso. Re-
centemente, a drenagem da via biliar guiada por ecoen-
doscopia tem-se apresentado como uma nova op¢ao,
sendo a coledocoduodenostomia guiada por ecoen-
doscopia (CGE) considerado um método eficaz e seguro
na drenagem de obstru¢des da via biliar distal. Objetivo:
Avaliar o sucesso técnico e clinico e a seguranca da CGE
em doentes com obstrucdo da via biliar distal, apds falén-
cia da CPRE. Métodos: Estudo de coorte retrospetivo, en-
tre Julho/2017 e Junho/2022, de todos os doentes sub-
metidos a CGE no nosso centro. Determinaram-se como
outcomes primarios o “sucesso técnico” e o “sucesso clini-
co” (“melhoria =50% na bilirrubinemia ao 7.° e > 75% ao
30.2 dias apds o procedimento”). Os outcomes secundari-
os incluiram a frequéncia de eventos adversos, necessi-
dade de reintervencéo e taxa de sobrevida. Foram utiliza-
das curvas de Kaplan-Meier para descrever a sobrevida.
Resultados: A CGE foi realizada em 20 doentes (65.0% do
sexo masculino; idade mediana 76 anos). A etiologia mais
frequente para a obstrucdo foi o adenocarcinoma pan-
creatico (n = 17; 85.0%) e a maioria dos doentes apresen-
tava-se em estadios avangados da neoplasia (12/60% em
estadios Il ou IV). A faléncia da CPRE deveu-se a presenca
de obstrucao no limen duodenal em 55.0% dos doentes
(n=11). Em todos os doentes foram utilizadas proteses
metdlicas totalmente cobertas, maioritariamente HotAx-
jos™ (n = 15; 75.0%). A taxa de sucesso técnico foi de
100% e de sucesso clinico foide 89.5% ao 7.°dia (n=17/19)
e 93.3% ao 30.° dia (n = 14/15). Quatro doentes (20.0%)
desenvolveram colangite nos primeiros 30 dias apos o
procedimento; nao se verificaram complicacées tardias e
nenhum doente faleceu como complicacdo do procedi-
mento. Em 2 doentes (10.0%) foi necessaria reintervencao
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por migracao da prétese, detetada incidentalmente. A so-
brevida mediana foi de 93 dias (minimo 5 - maximo 751).
Conclusées: A CGE foi efetiva na descompressao biliar de
obstrucdes malignas da via biliar distal, com elevado
sucesso clinico e um perfil de seguranca favoravel.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Malignant biliary distal obstructions usually present at
late stages, precluding a curative therapeutic approach in
most patients. The management of obstructive jaundice
is of paramount importance, since it is associated with
disabling symptoms, such as pruritus, and increased risk
of cholangitis, hepatic disfunction, and liver failure. Un-
drained biliary obstruction is also associated with higher
mortality, as shown by the series of Stark and Hines
(2015), in which about 38% of patients with no palliative
treatment died after complications of biliary obstruction
1, 2].

Historically, surgical biliodigestive anastomosis was
the first method for biliary drainage in irresectable dis-
eases, but it was associated with high rates of post-proce-
dure mortality (rounding 15-30%) and up to 65% of mor-
bidity [3]. Currently, endoscopic retrograde cholangio-
pancreatography (ERCP) is the primary modality for
biliary drainage, but it fails in up to 35% of cases. In pa-
tients in whom standard ERCP is not possible, percutane-
ous biliary drainage (PTBD) is a very effective procedure
and represents an alternative to failed ERCP. However, it
is associated with a rate of adverse events (AEs) ranging
up to 33% of patients and also with increased morbidity
and a negative impact in patient’s quality of life [4, 5].

Endoscopic ultrasound-guided biliary drainage, de-
scribed for the first time by Giovannini and colleagues in
2001, has increasingly become an alternative method of
biliary decompression, with high rates of technical and
clinical efficacy, and fewer AEs than PTBD. Among the
endoscopic ultrasonography-guided techniques, recent
evidence has suggested that both EUS-guided choledo-
choduodenostomy (EUS-CDS) and hepaticogastrostomy
present high technical and clinical success rates, but EUS-
CDS seems to be associated with short procedure times
and less early AEs, possibly being a preferable method in
the drainage of distal obstructions of the common bile
duct (CBD) [6-9]. We aimed to evaluate the efficacy and
safety of EUS-CDS performed in patients with distal ma-
lignant biliary obstructions, after failed ERCP.
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Fig. 1. Technique of endoscopic ultrasound-guided choledochoduodenostomy (EUS-CDS). a Ecoendoscopy
showing a dilated common bile duct (yellow arrow). b HotAxios™ distal flange placement in common bile duct
lumen (yellow arrow) by an electrocautery-assisted device system (red arrow). ¢ HotAxios™ biliary stent opened
and placed in common bile duct. d HotAxios™ showing bile flow (duodenal perspective).

Materials and Methods

Study Design and Patient Selection

We performed a single-center retrospective cohort study be-
tween July 2017 and June 2022 in a tertiary referral center for in-
terventional endoscopy. We included all consecutive patients with
malignant distal biliary obstruction (with malignancy confirmed/
suspected by histology or radiologic studies) who failed ERCP-
guided biliary drainage. We excluded patients under 18 years old,
with malignant infiltration of the duodenal bulb and with CBD
diameter inferior to 10 mm.

Procedure and Materials

All procedures were performed by an experienced endoscopist
(LL) in ERCP (>300/year for the last 15 years) and EUS (>250 lin-
ear EUS/year for the last 10 years), with patients in left lateral posi-
tion and under sedation with propofol, administered by an anes-
thesiologist. AIIEUS-CDS was performed with Pentax EG3870UTK
(Pentax, Tokyo, Japan) or Olympus GF-UCT180 (Olympus, To-
kyo, Japan) linear echoendoscopes.

EUS-Guided Choledochoduodenostomy
in Malignant Biliary Obstruction

Between 2017 and 2018, EUS biliary drainages were performed
under fluoroscopy guidance, using fully covered biliary stents or
lumen-apposing metal stents (LAMSs), according to the prefer-
ence of the endoscopist and stent availability at the time of the
procedure. The echoendoscope was advanced into the duodenal
bulb, where the dilated CBD was identified. The CBD was punc-
tured from the duodenal bulb using a 19-G needle (Expect, Boston
Scientific), and a cholangiogram was performed. Subsequently, a
0.035-inch guidewire (Jagwire™, Boston Scientific) was intro-
duced into the bile duct and the tract dilated with a 6-Fr cystotome
(Cysto-Gastro-Set; EndoFlex, GmbH; endoCUT 40 W/effect 1).
The stent was deployed using a fluoroscopy and endoscopy guid-
ance. Since 2019, EUS-CDS was performed using a new electro-
cautery-enhanced LAMS (HotAxios™ ; Boston Scientific, Marl-
borough, MA, USA), under real-time ultrasound guidance using
pure-cut electrocautery (100 W) to reach the CBD. The LAMS type
(8 x 8 mm or 8 x 6 mm) was selected according to the endoscopist,
and the proximal flange was released using an intra-channel tech-
nique. Figure 1 presents the technique of EUS-CDS.
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Table 1. Patient’s demographics and characteristics

Table 2. Characteristics of lumen-apposing metal stents

Age, years, median £ SD (range) 76x18 (57-96)

Gender, n (%)

Male 13 (65.0)
Female 7 (35.0)
Etiology of biliary obstruction, n (%)
Pancreatic adenocarcinoma 17 (85.0)
Ampullary adenocarcinoma 2(10.0)
Duodenal adenocarcinoma 1(5.0)
Tumor staging (TNM staging system), n (%)
Stage IV 9 (45.0)
Stage lll 3(15.0)
Stage lIB 2(10.0)
Stage IIA 2(10.0
NE 3(15.0)
NA 1(5.0)
Reason for ERCP failure, n (%)
Duodenal obstruction 11 (55.0)
Neoplastic infiltration of the papilla 7 (35.0)
Cannulation failure 2(10.0)

Values are presented as median + SD (interquartile range) for
age and as absolute frequencies (%) for the other variables. NE, non-
evaluated; NA, non-appliable.

Outcome Measures

The primary outcomes were “technical success,” defined as
“correct deployment of the stent between the CBD and the duode-
num, with visualization of bile flow” and “clinical success,” defined
as “resolution of jaundice or improvement in total serum bilirubin
level above 50% at 7th day and above 75% at 30th day after the
procedure.” Secondary outcomes were (i) procedure-related AEs,
(ii) endoscopic reintervention, and (iii) survival time. AEs were
defined as “early” if occurred within 30 days after the procedure or
as “late” if after 30 days; we used the American Society for Gastro-
intestinal Endoscopy lexicon to classify AE severity as mild, mod-
erate, severe, or fatal [10].

Statistical Analysis

Continuous variables were described using the median and in-
terquartile range; categorical variables were described as propor-
tions and frequency counts. Overall median survival time was cal-
culated from the time of the procedure until the patient’s death,
and the Kaplan-Meier method was used for the survival analysis.
Statistical Package of the Social Sciences® software (IBM SPSS Sta-
tistics for Windows, version 28.0.1.1) was used for data analysis.

Ethics

The Local Ethics Committee approved this retrospective study.
Informed consent was obtained from all patients prior to the pro-
cedure, as standard medical practice.
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Characteristics of stents N (%)
Stent
HotAxios™ 15 (75.0)
Wallstent™ 3(15.0)
HANAROSTENT™ 1(5.0)
Evolution™ 1(5.0)
Stent diameter
6 x 8 mm (HotAxios™) 12 (60.0)
10 x 60 mm (Wallstent™ and Evolution™) 4(20.0)
8 x 8 mm (HotAxios™) 3(15.0)
20 x 14 mm (HANAROSTENT™) 1(5.0)

Values are presented as absolute frequencies (%).

Results

Patient’s Demographics and Clinical Characteristics

EUS-CDS was attempted in 20 patients (65.0% male),
aged from 57 to 96 years old (median age 76 years) with
malignant distal biliary obstruction, after failed ERCP.
The most frequent etiology of the obstruction was pan-
creatic adenocarcinoma (n = 17; 85.0%), and most pa-
tients presented at late stages of cancer (60% in stages III
or IV). In the majority of patients, failure of ERCP was
secondary to a duodenal obstruction that precludes the
passage of the duodenoscope into the second portion of
the duodenum (n = 11; 55.0%). The patients’ demo-
graphics and clinical characteristics are summarized in
Table 1.

Procedure-Related Outcomes

In 12 patients (60.0%), the EUS-CDS was performed
in the same endoscopic session, immediately after ERCP
failure. The remaining 8 patients (40.0%) were admitted
from other hospitals, in which there were no available
technical resources and/or experienced endoscopists in
EUS-guided biliary drainage.

The obstruction resulted on a CBD median dilation of
14.5 mm (£5.5), ranging from 10 to 22 mm. HotAxios™
was the chosen LAMS in all the 15 patients (75.0%) sub-
mitted to the procedure after the year 2019. The charac-
teristics of stents are detailed in Table 2.

The stent was correctly placed in all patients (20/20),
resulting in a technical success of 100%. Clinical success
was achieved in 17 of 19 (89.5%) patients at the 7th day
(1 patient died within the first week due to nosocomial
pneumonia). At the 30th day, the clinical success was
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Fig. 2. Trend of decreasing total bilirubin level at 7th and 30th days after EUS-guided choledochoduodenostomy.

93.3% (14/15); during this time, 4 patients have died: 2
patients in the sequence of nosocomial pneumonia and
1 patient, in whom palliative Roux-en-Y gastrojejunos-
tomy and hepaticojejunostomy were performed, died af-
ter fecaloid peritonitis in the context of surgical anasto-
mosis dehiscence, and the fourth patient died due to gen-
eral condition deterioration (evolution of primary
disease). Total serum bilirubin variation is shown in Fig-
ure 2.

Adverse Events

Four patients (20.0%) presented with cholangitis with-
in the first 30 days after the procedure, in one case evolv-
ing into septic shock. All cases were medically managed
with antibiotics and neither resulted in death. Other ma-
jor complications, such as hemorrhage, perforation, peri-
tonitis, or pancreatitis, were not observed.

Endoscopic Reintervention

In 2 patients (10.0%), a second endoscopic procedure
was necessary, due to asymptomatic stent migration. In 1
case, the stent migration (Evolution™) to the gastric an-
trum was observed in an upper endoscopy performed for

EUS-Guided Choledochoduodenostomy
in Malignant Biliary Obstruction

upper gastrointestinal bleeding, 9 months after the EUS-
CDS. In the other case, an abdominal computed tomog-
raphy performed 11 days after the procedure revealed
HANAROSTENT™ migration into the proximal jeju-
num. Both cases occurred before the introduction of
HotAxios™ LAMS and were successfully managed endo-
scopically. Table 3 demonstrates the outcomes after the
EUS-CDS procedure.

Follow-Up

The patients were followed for a median time of 93
days (+175), ranging from 5 to 751 days. In this time, 16
patients (80.0%) died because of disease-related compli-
cations.

Four patients (20%) were submitted to surgery: in 3
(15%), a cephalic duodenopancreatectomy was per-
formed, with curative intent; in the remainder, a Roux-
en-Y gastrojejunostomy and hepaticojejunostomy were
performed due to irresectability of the cancer, observed
during the surgery. Three (15%) patients received chemo-
therapy. Kaplan-Meier curve showing patient survival es-
timate after EUS-CDS is shown in Figure 3.
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Table 3. Outcomesafter EUS-guided choledochoduodenostomy

Post EUS-guided choledochoduodenostomy assessment

Technical success, n (%) 20/20 (100)
Clinical success, n (%)
7th day after EUS-CDS* 17/19 (89.5)
HotAxios™ 12/14 (85.7)
WallFlex™ 3/3 (100)
Evolution™ 1/1 (100)
HANAROSTENT™ 1/1 (100)
30th day after EUS-CDS* 14/15 (93.3)
HotAxios™ 11/12(91.2)
WallFlex™ 1/1 (100)
Evolution™ 1/1 (100)
HANAROSTENT™ 1/1 (100)
Adverse events 4/20 (20.0%)
Early (<30 days), n (%)
Cholangitis 4/20 (20.0)
HotAxios™ 4/15 (26.7)
WallFlex™ 0/3 (0.0)
Evolution™ 0/1(0.0)
HANAROSTENT™ 0/1 (0.0)
Late (>30 days), n (%) 0
Reintervention, n (%) 2/20(10.0)
Stent migration 2/20(10.0)
HotAxios™ 0/15 (0.0)
WallFlex™ 0/3 (0.0)
Evolution™ 1/1 (100)
HANAROSTENT™ 1/1 (100)
Surgery, n (%) 4/20 (20.0)
Cephalic duodenopancreatectomy, n (%) 3/20(15.0)
Roux-en-Y gastrojejunostomy and 1/20 (5.0)
hepaticojejunostomy, n (%)
Chemotherapy, n (%) 3/20(15.0)
Radiotherapy 0

* Excluding patients lost to follow-up due to early death.

Conclusion

Our study represents the largest cohort of patients
submitted to EUS-CDS in a Portuguese center and re-
vealed that it is an effective technique for biliary drainage
in patients with malignant distal biliary obstruction who
failed ERCP, with a favorable safety profile when per-
formed in an experienced center for advanced biliopan-
creatic endoscopy. To our knowledge, this is the first ret-
rospective study to report the experience of EUS-CDS in
a Portuguese population with malignant distal biliary ob-
struction.

Currently, ERCP is the first-line strategy in the drain-
age of malignant biliary obstructions but even when per-
formed by experts, it is not successful in up to 35% of pa-
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tients, due to stomach or duodenal obstruction, surgical-
altered anatomy or to anatomic changes of the papilla
that prevent its cannulation. In our cohort, all patients
submitted to EUS-CDS presented with duodenal ob-
struction, malignant infiltration of the papillary area, or
an intradiverticular papilla that precluded successful
ERCP. Although some recent studies suggest the reposi-
tioning of EUS-CDS as the initial choice for biliary drain-
age, in our department we use ERCP, reserving EUS-CDS
for failed cases, as reccommended by major endoscopy so-
cieties and reported from a large number of tertiary cen-
ters [4, 9].

EUS-CDS has emerged as an alternative to PTBD in
cases of impossibility or failure of biliary drainage by
ERCP. Since its introduction, important technical up-
grades were observed, particularly with the emergence of
the LAMS, the development of smaller stents — 6 and 8
mm - suitable for biliary drainage and, more recently, the
addition of the electrocautery tip that allows direct fistu-
lotomy within the bile duct, avoiding guidewire manipu-
lation and biliary tract dilation [11].

Our results demonstrate that EUS-CDS was success-
tully achieved in all the patients, even though our pa-
tient’s median CBD size (14.5 mm) could be a risk factor
for technical failure, as mentioned by Garcia-Sumalla et
al. [12] who described that a CBD diameter above 15 mm
was associated with higher technical success rates. Other
studies also verified high rates of feasibility of EUS-CDS:
for example, in the systematic review performed by Peng
et al. [13] the pooled rate of technical success was 95.1%
(CI =90.6-97.5%; 12 = 255), while in another systematic
review that only included studies published between 2015
and 2020, technical success rates ranged from 88.0 to
100%. Our high technical success may be in part ex-
plained by the utilization of the latest technical innova-
tions in EUS-guided biliary drainage, as the electrocau-
tery-enhanced delivery system allows a single-stage ac-
cess and stent introduction, minimizing the procedure
complexity. Besides, fully covered metal stents were used
in all patients and these have demonstrated not only high-
er efficacy and safety but also an increased durability and
patency rate, when compared to plastic and partially cov-
ered metal stents. Since 2019, HotAxios™ was used in all
patients submitted to EUS-CDS in our center; the ratio-
nale for this choice is the easiness of its insertion due to
the cautery on the tip, as well as the presence of bilateral
flanges that allow a better lumen-to-lumen apposition,
with a reduced probability of stent displacement and bil-
iary leakage [12-16].
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For the analysis of clinical success, we excluded pa-
tients lost to follow-up due to early death, as none of the
patients had died as a result of the procedure, but due to
infectious or post-surgical complications or general sta-
tus deterioration, so that the clinical success of the endo-
scopic technique cannot be affected by these losses. In
fact, in 4 of the 5 patients who died before 30 days of fol-
low-up, a greater than 50% decrease in baseline bilirubi-
nemia was observed at some point. Our high clinical suc-
cess — 89.5% at 7th day and 93.3% at 30th day after the
procedure - is similar to previous studies: a recent sys-
tematic review found a pooled clinical success rate of
93.3% (CI = 90.6-97.5%), and clinical success rates tend
to be even higher in more recent systematic reviews, as
the one performed by Ogura and Itoi, that reviewed EUS-
CDS performances between 2015 and 2020 and found an
overall clinical success rate of 97.0%, correlating this im-
provement with the new technical developments, like the
ones we used in our patients [13, 15, 16].

The AE rate in our study was 20.0%, which is in line
with previous published evidence on EUS-BD, that re-
ported AE in 17-23% of patients. Over the years, it has
been verified a changing trend in the EUS-guided biliary
drainage AE rate: in their study, Ogura and Itoi subcate-
gorized the analysis of EUS-CDS performance in 2 time
periods and found that until 2015, the overall AE was
about 16%, whereas since 2015-2020, there has been a
slight improvement to about 12% of AE, possibly assign-

EUS-Guided Choledochoduodenostomy
in Malignant Biliary Obstruction

able to the experience and progression on the learning
curve and, mostly, to the use of LAMS. In the same re-
view, it was also verified a changing trend on the predom-
inant complications: until 2015, the two most frequent
AE:s associated with EUS-CDS were perforation and bile
leakage, but after 2015, cholecystitis and cholangitis pre-
dominate. The decreased utilization of plastic stents
seems to justify these findings since they require previous
dilation of the fistulous path, which is associated with
higher bile leakage. On the other hand, self-expandable
LAMS:s seal the gap between the neofistula and the stent,
preventing bile leakage and, therefore, biliary peritonitis.
Another recent systematic review supports this, having
found that self-expandable LAMSs were associated with
significantly lower AE compared to plastic stents (17.52%
vs.31.03%; p = 0.013). Our study seems to accompany this
trend, since cholangitis was the only major AE registered.
Besides, all stent dysfunctions occurred before the begin-
ning of HotAxios™ utilization in our center, whose de-
sign confers more stable CBD-duodenum anchorage. It is
still unclear whether the insertion of a double-pigtail plas-
tic stent through the LAMS improves the stent patency
- the ongoing BAMPI trial will determine whether this
technical variant offers a clinical benefit in EUS-CDS for
the management of distal malignant biliary obstruction
[15-19].

Although cholangitis was the only complication of
EUS-CDS verified in our cohort, other relevant AEs are
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described in the literature. Of note, the most common
intraprocedural complication of EUS-CDS using LAMS
is stent maldeployment (particularly when the diameter
of CDB inferior to 15 mm), and it can be managed by pre-
loading a guidewire in the delivery system to guide the
bile duct access after removing the misdeployed stent. In
a long-term perspective, stent occlusion is the most fre-
quent AE, with a median time of occurrence of 5-12
months [9, 20].

Although usually presented as a palliative procedure,
3 of our patients were submitted to surgery with curative
intent and the presence of the stent (HotAxios™ in all
cases) did not prevent the performance of surgery. For
years, the most used alternative to ERCP was PTBD. In
their systematic review, Khashab et al. [21] found that
compared to EUS-CDS, PTBD presents with similar
technical success but slightly less clinical success. How-
ever, they verified that PTBD was associated with higher
complications and need of reintervention, ultimately
making EUS-CDS more cost-effective. Another recent
systematic review concluded that when available, EUS-
CDS may be preferable to PTBD due to a better safety
profile, clinical and technical success. Based on current
evidence, the European Society of Gastrointestinal En-
doscopy strongly recommends that, when locally avail-
able, EUS-guided biliary drainage is preferred over
PTBD, after failed ERCP, in malignant distal biliary ob-
struction [9, 21, 22].

As previously mentioned, several recent studies had
concluded that EUS-CDS may be equivalent to ERCP as
a primary method for the drainage of distal malignant
biliary obstructions, showing comparable technical and
clinical success rates. However, EUS-CDS has revealed
both a reduced procedural time and a better safety profile,
in particular in regard to the risk of postprocedural pan-
creatitis, that is null in EUS-CDS, since it is performed
away from the major papilla [23].

Our study has some limitations, including the retro-
spective design and the absence of a control group (for
example, of patients in whom PTBD was performed). Al-
though the number of patients is not large, the sample size
is not much inferior to most single-center studies from
tertiary centers; to our knowledge, the single-center study
with highest number of patients is the one of Matsumoto
etal. [20] thatincluded 151 participants; however, the pa-
tients were enrolled throughout a 14-year period, in a
mean of 10 procedures per year, which reveals the rela-
tively low number of EUS-CDS performed. With this in
mind, there is the need of collecting data from a large
number of centers in order to achieve meaningful insights
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as arandomized controlled trial with enough power faces
huge challenges to be implemented.

Concluding, in our study EUS-CDS was an effective
technique for biliary decompression in patients who
failed ERCP. Further work is needed, including random-
ized and cost-effectiveness studies, comparing EUS-CDS
with ERCP, to establish EUS-CDS as a primary drainage
technique.
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