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ABSTRACT

EUS-guided biliary drainage (EUS-BD) has emerged as a technique for gaining biliary access when ERCP fails. This article
gives a comprehensive review on the role and technique of EUS-BD. Moreover, we propose an algorithm guiding the clinician
when to consider EUS-BD after failed ERCP or in anticipated difficult cannulations.
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INTRODUCTION

EUS-guided biliary drainage (EUS-BD) has emerged
as a technique for gaining biliary access when ERCP
fails. ERCP remains the first-line method for accessing
the bile duct. ERCP fails in 5%-10% of cases
due to inaccessible papilla or inability to cannulate
the papilla.l! Reasons for ERCP failure include
altered anatomy, ampullary distortion, periampullary
diverticulum, gastric outlet obstruction, or duodenal
stents iz sitn. Conventionally, percutaneous transhepatic
biliary drainage (PTBD) has been performed when
ERCP fails. However, PTBD is associated with high
adverse event rates that are seen in up to 33% and
include bleeding, bile leak, dislocation of the external
catheter, recurrent infection, and acute cholangitis.
Catheter-related morbidity from the external drainage
are well known and may also worsen the patient’s
quality of life.”
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EUS-BD has emerged as a welcome alternative
to PTBD or surgery when ERCP fails. EUS-BD
was first described by Giovannini ef /. in 2001.
Bl Over the last decade, a wealth of data has
surfaced demonstrating efficacy and safety of this
technique. EUS-BD has several advantages. First,
it is minimally invasive and can be performed
directly after a failed ERCP in the same session
by the same proceduralist. Second, drainage of
both the intrahepatic and extrahepatic bile ducts
may be achieved. Third, it is minimally invasive
with minimal or no procedural pain. Fourth, as
opposed to PTBD, there is no external drain that
can dislocate or that limits patient’s daily activities.
In addition, a short hospital stay (similar to ERCP)
is expected, and the reported adverse event rate is
far lower than for PTBD."
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WHICH DRAINAGE ROUTE?

EUS-BD is a minimally invasive technique that can
be petformed in several ways. Broadly, either an
extra- or intra-hepatic approach can be used. The
drainage can be achieved either with a transmural
drainage route or transpapillary route. When using
the extrahepatic approach, the bile duct can be
accessed through the duodenal wall and either a
choledochoduodenostomy (CDS) with a transluminal
stent or a rendezvous or antegrade technique with
transpapillary stent can be performed. Through the
intrahepatic approach, the left lobe of the liver is
accessed from the stomach and a transpapillary stent
is placed through the antegrade or EUS-rendezvous
technique (EUS-RV) or a transluminal stent is placed
through a hepaticogastrostomy (HGS). There is no
universal consensus on the optimal strategy to perform
EUS-BD, and the decision is largely based on the
patient’s anatomy and level of obstruction.

Intrahepatic versus extrahepatic approach

Several studies have investigated the intrahepatic
approach versus the extrahepatic approach showing
different results. A large retrospective study, including
245 patients, revealed a similar success rate for the
intrahepatic and extrahepatic approach. Dhir ez a/.
assessed the intrahepatic and extrahepatic approach
for EUS-RV for distal common bile duct obstruction,
and they confirmed that the success rates were equal.”
However, the intrahepatic approach was associated with
higher postprocedural pain, longer procedure time, and
longer hospital admissions. The latter was confirmed
by a retrospective analysis of 65 patients which showed
that the intrahepatic approach was associated with
more complications and three patients in whom
the intrahepatic approach was used died after the
procedure."”” However, the success rate was the same
for all techniques. In this same study, there was neither
significant difference in complication rates among
transluminal and transpapillary stent placements nor
between direct and rendezvous stenting. This was
confirmed in a prospective, international, multicenter
study looking at the efficacy and safety of EUS-BD
in which an extrahepatic approach was significantly
associated with decreased procedure time, length of
hospital stay, and risk of moderate adverse events.'"! In
summary, although the published success rates are the
same for the intrahepatic and extrahepatic approach, the
latter seems to be safer.
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Hepaticogastrostomy versus choledochoduodenostomy
A retrospective study of 39 patients with obstructive
jaundice caused by lower biliary obstruction and
duodenal obstruction due to malignant tumors showed
that EUS-HGS was associated with longer stent
patency than EUS-CDS."M Moreover, CDS was the
only risk factor associated with adverse events related
to EUS-BD, in particular, reflux cholangitis (odds ratio
10.28; 95% confidence interval [CI] 1.686—-62.733;
P = 0.012). In a single-center prospective study,
Artifon ¢f al. randomized 49 patients with unresectable
distal malignant biliary obstruction and failed ERCP
to either HGS or CDS.I"¥! Both methods yielded
similar technical success rates, safety, and procedure
time (48 min). Morecover, a quality-of-life assessment
revealed that no specific drainage route was superior.
There was a minor trend in favor of HGS with regard
to clinical success. However, this was not statistically
significant. A recent systematic review showed no
significant difference between transduodenal and
transgastric approaches for EUS-BD with regard to
efficacy and safety.!'"! In summary, overall data show
that EUS-HGS and EUS-CDS are equally effective
and safe. However, there is limited data available in
favor of EUS-HGS with regard to clinical success
and safety.

Transpapillary versus direct transluminal approach

There is only limited data comparing transpapillary
access versus transluminal access. In 2013, Khashab
¢t al. compared the EUS-RV with the transluminal
technique in 35 patients.!'” Technical and clinical
success were comparable as well as the duration of
hospitalization and decrease of bilirubin level. Moreover,
the adverse events and long-term outcomes were similar
between two groups, suggesting both techniques to be
equally safe and effective. Dhir ¢f a/. also showed no
difference in the success and complication rates between
transpapillary and transluminal procedures."! A recent
meta-regression analysis showed that transpapillary
method of drainage was associated with a higher success

[16

rate and fewer complications."” There was no difference

in technical success between either access route.

Individual-based approach

Taking into consideration all data presented above, there
are no randomized controlled trials to support the best
strategy for EUS-BD, and we believe the best strategy
should be decided on a case-to-case basis according to

the patient’s anatomy and condition.



Baars, et al.: EUS-guided biliary drainage

EUS-GUIDED BILIARY DRAINAGE VERSUS
PERCUTANEOUS TRANSHEPATIC BILIARY
DRAINAGE

As mentioned earlier, PTBD 1is associated with
substantial morbidity.”® There is only limited
prospective, randomized data available evaluating the
efficacy and safety of EUS-BD in comparison with
PTBD. Artifon ez al. were the first to compare the
efficacy and safety of CDS wersus PTBD in a small
prospective randomized study including 25 patients.
71 They concluded both methods had equal
technical success, clinical success, and adverse event
profile. Giovannini ef a/l. started another prospective
multicenter study comparing EUS-BD with PTBD and
randomized 41 patients.” They excluded patients with
right-sided bile duct stenosis. Interim analysis showed
a complication rate of 60% in the PTBD group
versus 35% in the EUS-BD group and recruitment in
the PTBD arm was consequently ceased thereafter.
A retrospective study including 73 patients with failed
ERCP showed that although technical success rate
was higher in the PTBD group, clinical success was
equivalent.!”’ However, PTBD was associated with
higher adverse event rate and higher costs. In a recent
meta-analysis, there was no difference in technical
success between EUS-BD and PTBD, but EUS-BD
was associated with better clinical success and fewer
postprocedural adverse events.! Importantly, EUS-BD
was associated with lower reintervention rates and was
more cost-effective.!

EUS-GUIDED BILIARY DRAINAGE VERSUS
ERCP

At present, EUS-BD is mainly used when ERCP
fails. No studies thus far have prospectively
assessed the role of EUS-BD as a primary drainage
technique in comparison to ERCP. However, a
multicenter retrospective study comparing ERCP
with EUS-BD suggested that both techniques were
equally effective.l" A small prospective clinical
study including 18 patients showed that EUS-BD
is safe and effective as a first-line BD therapy with
success rates of 94% and a complication rate of
11%.11 It is known that cannulation of difficult
papillae is associated with increased adverse events.
Difficult biliary access leads to increased manipulation,
additional procedure time, and multiple attempts
making the patients prone to adverse events, especially

post-ERCP pancreatitis.”*!! Pancreatitis rates are <3%
for patients when cannulation is achieved within
5 min, but may exceed 10% when cannulation time
exceeds 10 min or more than 10 attempts are made
to achieve deep cannulation.?”*'! EUS-BD might
therefore be a good primary alternative in patients
with an expected difficult cannulation due to altered
anatomy or malignant obstruction. Future randomized
studies are needed to further explore this indication
of EUS-BD as primary drainage. Moreover, the
EUS-BD with antegrade stenting method has the
advantage that the entire procedure can be carried out
through an endoscopically created temporary fistula
between the upper intestine and the intrahepatic bile
ducts, without the need for the scope to reach the
biliary orifice. A recently published pilot study showed
that EUS-BD with antegrade stenting is also feasible
and safe in patients with an altered anatomy.*” In
a small cohort of twenty patients with an altered
anatomy, a Japanese group demonstrated a 95%
technical and clinical success rate of EUS-guided
antegrade stenting.

In addition, EUS-BD can be used as an alternative
to precut sphincterotomy. A recent retrospective
study showed that the ERCP failure rate decreases
when EUS-BD is available.®! The success for
EUS-BD (95.1%, 95% CI, 89.7-100) was
significantly higher than for precut (75.3%, 95%
CI, 68.2-82.4), P < 0.001 which supports the role
for EUS-BD as an alternative to precut after failed
cannulation.

EUS-GUIDED BILIARY DRAINAGE IN
BENIGN BILIARY STRICTURES

Data on EUS-BD in benign strictures are scarce
as most studies only included malignant strictures
or did not evaluate the difference between
malignant and benign strictures. In a recently
published meta-analysis, only four out of a total of
483 patients had a benign indication for EUS-BD.
W In a multicenter, nonrandomized study of
240 patients, including 194 patients with malignant
disease and 44 with benign disease, a higher success
rate was noted in malignant diseases compared with
benign diseases (90.2% wvs. 77.3%, P = 0.02), although
the adverse event rates were the same. A possible
explanation for this difference is that in malignant
disease, the bile duct was more dilated and the bile
duct might have been fixated to the duodenum or
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stomach by the tumor. Another explanation might
be the type of stent that has been used. The choices
of metallic versus plastic stents are generally made
by the etiology and stage of the disease; for benign
indications plastic stents are often used. A recent
systematic review and meta-analysis showed that
the clinical success rate of malignant strictures
was higher than for benign strictures, whereas the
technical success rate was the same between both
groups." It is worth noting that many studies have
focused on malignant diseases and the numbers
of patients with benign diseases are small. Further
prospective studies are needed to establish the role
of EUS-BD in benign strictures.

ADVERSE EVENTS

The adverse events for EUS-BD that have been
reported range from 3.4% to 38.6% with an average
reported adverse event rate of 17% to 18.9%.11%*
However, it is worth noting that recently published
studies show lower complication rates."*? Reported
complications include bile leak (3%), bleeding (2.7%),
cholangitis (0.3%), sepsis and peritonitis (3.5).1
Serious complications such as stent migration in the
peritoneal cavity and fatal perforations are rare but
have been reported.**’? In the published literature,
there is no consistency in the definition of clinically
significant adverse events. For example, some studies
include pneumoperitoneum as an adverse event.
However, pneumoperitoneum is a known sequelae
of the procedure in patients undergoing transluminal
puncture, and perhaps, this should not be considered
an adverse event.

The lower complication rates in recent studies may
be partially explained by the increasing use of lumen
apposing metal stents that are especially designed
for this indication and may decrease the incidence
of bile leakage. In the past, plastic stents were
used for EUS-BD, which are associated with higher
rates of bile leakage. Khashab ¢/ a/ performed an
international multicenter study on HGS compared
with CDS and demonstrated that adverse events
were significantly more common in patients who
underwent plastic stenting than metallic stenting (43%
vs. 13%).%) Gupta et al. showed that the use of
plastic stents was associated with higher rates of
cholangitis.l®) A recent meta-analysis confirmed
that the adverse events were lower in metal stents
compared with plastic stents.!" Currently, metal
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stents are recommended for EUS-BD, which may
have had an impact on the adverse event rates as
well as technical success rates and procedure time.
Moreover, use of noncoaxial electrocautery was
independently associated with more adverse events.

Special considerations

It is important to note that all published studies
originate from tertiary care centers. A cohort study
from a tertiary care center showed that EUS-BD
was required in only 0.6% of patients with a native
papilla undergoing therapeutic biliary ERCP.P" The
overall exposure to EUS-BD is therefore limited. In
addition, all procedures in published studies were
performed by experts with significant EUS and ERCP
skills. A French experience showed that there is a
significant learning curve that is directly related to
the number of adverse events.’!l Lower technical
success rates and higher complication rates have been
reported during the first 20 EUS-BD procedures.?
Oh et al. investigated the learning curve for EUS-HGS
in a prospective study involving 129 patients.””! They
demonstrated that procedure time and adverse events
were shorter after 24 cases, and stabilized at 33 cases
of EUS-HGS, respectively. This learning curve might
also explain the lower complication rates in more
recent studies. Therefore, prospective studies are
needed to determine true adverse event rates. Finally, if
the right and left intrahepatic ducts are not connected,
EUS-BD cannot access the dilated right system and
PTBD is indicated.”

CONCLUSION

EUS-BD is an emerging technique with demonstrated
safety and efficacy. It is increasingly used as a better
alternative for PTBD after failed ERCP. There are no
randomized control trials to support the best strategy
for EUS-BD, and we believe the best approach should
be decided on a case-to-case basis according to the
patient’s anatomy and condition. Considering the data
presented above, we propose an algorithm guiding the
clinician when to consider EUS-BD [Figure 1], after
failed ERCP or in anticipated difficult cannulations.
Moreover, in the near future, there might be an
important role for EUS-BD as a primary biliary
draining technique.
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