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Feasibility of EUS-guided hepaticogastrostomy for
inoperable malignant hilar biliary strictures
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ABSTRACT

Background and Objectives: EUS-guided biliary drainage (EUS-BD) has emerged as a complementary technique for
primary drainage or as a rescue technique after failed endoscopic retrograde cholangiography. The objective of this study
was to demonstrate the feasibility of EUS-BD for malignant hilar stenosis (MHS), both as an initial and rescue procedure.
Patients and Methods: This study was a retrospective work based on a prospective registry of patients with malignant
drainage stenosis of the hilum. For this analysis, only patients who underwent EUS-BD drainage were included. The
drainage procedure could be performed by EUS-BD alone or in combination with another technique, for initial drainage
or reintervention. Results: Between January 2015 and September 2018, 20 patients were included. The mean patient age
was 68 years. Seven patients had primary liver tumors and 13 had obstructions caused by metastasis. Four patients had
Type 11 stenosis, 7 had Type IIIA, 2 had Type IlIb, and 7 had Type IV stenosis. Sixteen patients underwent EUS-guided
hepaticogastrostomy (EUS-HGS) for initial drainage and four as reintervention. For initial drainage, 2 patients underwent
EUS-HGS alone and 14 underwent EUS-HGS in combination with another technique: 11 combined with endoscopic retrograde
cholangiopancreatography (ERCP), 2 with percutaneous transhepatic drainage, and 1 with ERCP and percutaneous transhepatic
drainage. The technical success rate for EUS-HGS in the drainage of MHS was 100%, and the clinical success rate was 95%.
The mean percentage of liver drained was 84%, with an average 1.7 endoscopic sessions and an average 2.7 protheses. The
early complication rate was 35% and the mortality rate was 5%. Five EUS-HGS/ERCP combination drainage procedures
were performed in one session and six were performed in two sessions with similar complication rates and percentages of
liver segments drained. Conclusion: EUS-BD is a feasible and safe technique for initial drainage and for reintervention
procedures. The EUS-HGS/ERCP combination seemed to be useful in cases of complex stenosis and could be performed
during the same session or in two sessions.
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INTRODUCTION

Since being first described in 2001, EUS-guided
biliary drainage (EUS-BD) has demonstrated its
usefulness when ERCP fails and thus in the drainage
of unresectable malignant hilar stenosis (MHS).
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In this case, biliary drainage is the main palliative
therapeutic measure. Currently, the European Society
of Gastrointestinal Endoscopy (ESGE) guidelines
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and an Asia-Pacific group recommend draining more
than 50% of the total liver volume.* A recent study
showed that the survival of patients with MHS was
highly correlated with the percentage of liver segments
drained regardless of the drainage technique.’! However,
combined techniques are often required, especially for
complex stenosis.” Therefore, EUS-BD is a therapeutic
option that can be applied as initial drainage or for
reintervention.!" The alternative to EUS-BD drainage
is percutaneous transhepatic drainage. Studies have
shown a similar success rate, but EUS-BD drainage
seems to have more advantages with lower rates of
intervention.>” The aim of this study was to evaluate
the feasibility of applying EUS-BD for non-operable
malignant hilar strictures.

PATIENTS AND METHODS

This is a retrospective analysis of a prospectively managed
and monocentric registry of patients included between
January 2015 and September 2018 for biliary drainage
of an inoperable malignant hilar lesion (Hilarium data).
In the first part of the analysis, we included all patients
with primary or secondary histologically confirmed
nonoperable MHS or those who were highly suspected
to have stenosis and underwent echoendoscopic-guided
drainage (EUS-HGS) alone or in combination with
another technique. Second, we evaluated all patients with
an initially undrained left liver due to atrophy or ERCP
failure. These patients were followed up and underwent
drainage by EUS-HGS, if necessary. Malignant stenosis
was defined by histology, and obvious malignant stenoses
were follow-up until death or for at least 1 year.

The exclusion criteria were as follows: no malignant
stenosis, benign stenosis, presurgical endoscopic
drainage, or blood coagulation disorders. This study was
performed with approval from the institutional review
board under the authority of the CNIL (Hilarium
study). Written informed consent was obtained from
each patient included in the study. The study protocol
conforms to the Declaration of Helsinki.

Definitions and outcomes
The primary outcome was a technical success, defined
as the correct placement of the stents by EUS-BD.

The secondary outcomes were clinical success (defined as
a 50% decrease in serum bilirubin levels 1 month later),
postoperative complications (within 30 days after drainage)
based on the Clavien—Dindo classification,”” treatment

after drainage (chemotherapy or radiotherapy), length
of hospital stay, reintervention rate, overall survival, and
drainage quality (percentage of liver segments drained).

Endoscopic drainage could be performed in two or more
sessions, when planned, to treat complex stenosis. The
intersession time petiod was tequited to be fewer than 7 days
(including nonworking days). Endoscopic reintervention was
defined as the performance of a new endoscopic procedure
seven or more days after the end of the drainage.

Follow-up started on the date of the first endoscopic
drainage procedure and ended in September 2018 or on
the date of patient death.

Drainage techniques

EUS-guided hepaticogastrostomy

The EUS procedure was performed with a therapeutic
echoendoscope (EG38UTK [Pentax, Tokyo, Japan])
with large working channels of 3.8 mm under
triple guidance with ultrasound, endoscopy, and
fluoroscopy. The echoendoscope was positioned
in the stomach. Liver segment 1I, or sometimes
segment 111, was punctured with an access needle
19G (EchoTip® Ultra 19-A, Cook Medical) or with
a standard 19G needle (EchoTipO Ultra 19, Cook
Medical). After opacification, a guidewire (Jagwire
0.35“ from Boston Scientific) was introduced in
the left bile duct. A fistula was created with a 6F
cystotomy (Endo-Flex Company). A stent was then
placed. A 6F nasobiliary drain was placed at the
operator’s discretion. The stents inserted included a
Giobor™ stent (10 X 80 mm and 10 X 100 mm Niti-S
Biliary Covered Stents, Giobor, Taewoong Medical)
and a Poincloux stent (HanarostentO partially covered
biliary stent, 10 X 100 mm, MI Tech).

Percutaneous transhepatic drainage and ERCP were
petformed, as described in our previous paper.!

All procedures were performed while the patient was
intubated and in the supine position under general
anesthesia. Five operators could perform the three
techniques and could choose the technique at his or her
discretion. The policy of the unit is to try to drain the
majority of the liver segments.

RESULTS

Among the 139 patients in the registry,
20 patients (14.3%) underwent EUS-BD drainage:
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16 patients underwent initial drainage and 4 patients
underwent reintervention. The characteristics of the
patients are summarized in Table 1.

The technical success rate was 100% and the clinical
success rate was 95%. The global postoperative
complication rate was 35% (z = 7) and 15% (z = 3)
was Grade III or more, according to the Clavien—Dindo
classification. Four complications were treated medically
(Grade II): one biliary leakage, one cholangitis,
one fecaloma, and one pulmonary embolism. Two
complications were Grade IIIb (two cholangitis
requiring endoscopic reintervention). The postoperative
mortality rate (Grade V) was 5% due to one case of
pancreatitis associated with cholangitis treated by a
rescue EUS-HGS procedure.

The average percentage of liver segments drained was
84% (37.50%—-100%) for patients with a median 2.7
protheses (1-5). The mean hospitalization length was
7.5 days (2-18). Nine patients needed an endoscopic
reintervention in the follow-up period, mainly due to
obstruction (7 = 3) and cholangitis (# = 5), with an
average stent patency time of 133 days. Eight patients
were treated with radiotherapy or chemotherapy after

Table 1. Patient characteristics

Patients (n=20)
Age (median) 68 years (33-83)
Male 10
Karnofsky performance scale (%) 82
Diagnosis (%)

the drainage procedure. The median overall survival was

136 days (9-540).

Initial drainage with EUS-guided biliary drainage
Sixteen patients underwent initial drainage with
EUS-BD: 11 patients underwent drainage combined
with ERCP + EUS-HGS and 5 were treated with
other combinations of techniques (2 percutaneous
transhepatic drainage + EUS-HGS, 2 EUS-HGS alone,
and 1 ERCP + EUS-HGS + percutaneous transhepatic
drainage). The early complication rate was 33% and
6 patients required endoscopic reintervention in the
follow-up period. The average percentage of liver
drained was 86%.

Combined ERCP and EUS-hepaticogastrostomy

In total, 11 patients underwent combined ERCP and
EUS-HGS [Figure 1]. Five stenoses were Type 1lla, 5
were Type 1V, and 1 was Type 1I. The complication
rate was 18% (# = 2), the liver drainage rate was 96%,
and the mean hospitalization length was 7.3 days. Five
drainage procedures were performed during the same
session and six procedures were performed in two
sessions (within 7 days). The average length of hospital
stay was 7.4 days for one-step procedures compared to
8.3 days for procedures performed in two steps. The
complication rate for the combined ERCP-EUS-HGS
drainage of MHS was 18%, including two cases of
cholangitis.

Alternative drainage combinations
Two patients underwent EUS-HGS alone due to a

Cholangiocarcinoma 7.(35) fully invaded right liver associated with Type IITA
Metastasis 13 (65) and IV strictures. There were no complications or
Colon 5(25) . . . .
Ovarian 2 (10) endoscopic reinterventions. Two patients underwent
Pancreas 2 (10) combined drainage pro.cedur-es of EUS—HGS.a.nd
Others 4(20) percutaneous transhepatic drainage due to modified
Type of stenosis (%) (bismuth classification) anatomy (Whipple procedure). The first patient had
Type Il 4 (20) right-left drainage by hepaticogastrostomy, and a
Type llla/Type IlIb 7/2 (35/10) complementary percutancous transhepatic drainage
Type IV 7 3%) procedure was performed to achieve a 100% liver
Mean hepatic invasion rate (%) 24 (0-60) . . . . .
) drainage rate without complications or endoscopic
Type of drainage (%) . . all | .
Initial drainage 16 (80) resumption [F1gure 2]. Fina v, on y one pat.lent
ERCP + EUS-HGS 11 underwent drainage by three techniques in two sessions,
EUS-HGS + percutaneous transhepatic drainage 2 with a combination of ERCP and EUS followed
EUS-HGS Alone 2 by percutaneous transhepatic drainage for Type IV
ERCP + EUS-HGS + percutaneous 1 cholangiocarcinoma.
transhepatic drainage
Reintervention EUS-HGS 4 (20) . . . .
Duodenal stenosis (n) 0 Remz‘erve.'m‘zon endoscopy with EUS—bqbaz‘z.wgasz‘rost.omy
Ascites (n) 0 Four patients underwent EUS-HGS as reintervention.
EUS-HGS: EUS-guided hepaticogastrostomy One patient underwent a rescue drainage procedure by
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Figure 2. Example of combined technique: Bridging technique with percutaneous drainage

B

Figure 3. Examples of strategy using EUS-hepaticogastrostomy. (a) ERCP + EUS-hepaticogastrostomy. (b

) Bridge technique in case of altered

anatomy or inaccessible papilla. (c) EUS-hepaticogastrostomy alone when the right liver is invaded

EUS-HGS 9 days after ERCP because of pancreatitis
associated with cholangitis. However, the patient died
after the drainage procedure. Two patients underwent
EUS-HGS during the long-term follow-up because of
disease progression (day 183 and day 303), and one
patient needed EUS-HGS to drain the left liver, which
was not initially drained.

In this cohort of 139 patients, 11 had undrained left
livers, which were due to poor conditions in four
cases, atrophy in two cases, and cannulation failure
without opacification in seven cases. The strictures
were mainly Type IV (# = 8), Type IIIA (» = 2), and
Type IIIB (» = 1). The postprocedure biliary drainage
rate was 47% and the postoperative complication rate
was 45%. In the follow-up period, only one patient
required additional drainage of the left liver, which was
performed by EUS-HGS.

DISCUSSION

Our study showed that EUS-BD is a feasible and safe
approach in the management of MHS as an initial or
secondary drainage procedure.

For primary drainage, the ERCP approach remains
the reference technique for MHS. However, several
techniques are often necessary, especially for high-grade
strictures.”! In our study, only EUS-HGS was used, and
most of the procedures combined EUS-BD with another
technique. In 2015, Park proposed the combination of
EUS-HGS and ERCP for hilar malignant stenosis.*!
In our study, we demonstrated that this combination
could be performed in one or two sessions with an
acceptable complication rate. Interestingly, these cases
mainly involved Type IIIA strictures. This observation
is likely because adding a stent on the left intrahepatic
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bile duct is technically more difficult when the right
liver drainage procedure is performed with two or more
stents.”” The preliminary results of the CERES study
demonstrated that this approach is effective and safe.”!
The combination of EUS-HGS and ERCP seems to be
a promising approach for complex strictures that achieves
a high rate of biliary drainage.

EUS-HGS alone as a primary drainage technique
appears to be useful when the papilla is inaccessible due
to altered anatomy. In this situation, several studies have
demonstrated the feasibility of the bridge technique.**!
Another indication for EUS-HGS alone as the initial
drainage method is complex hilar strictures associated
with significant invasion of the hilum and right liver
since this situation is associated with a high risk of
ERCP failure. The advantage of EUS-HGS is that
this method can be applied as a rescue technique after
ERCP failure,®™ early in the case of cholangitis or at
a distance when there is disease progression [Figure 3].

This combined technique raises the question of whether
the left liver needs to be drained. The unilateral and
bilateral drainage approaches have been evaluated in
some studies, and bilateral drainage seemed to have
fewer reinterventions and better stent patency than
unilateral drainage.’*” In addition, bilateral drainage
potentially increases the volume of hepatic drainage,
which is correlated with survival.® A maximalist attitude
is therefore relevant. EUS-BD must be considered when
drainage of the left liver by ERCP fails. In our registry,
few patients had an undrained left liver due to this
maximalist policy. However, in most cases, no drainage
was required in the follow-up, probably because of
poor prognoses or contraindications to anesthesia.

Therefore, several factors must be considered before
an additional drainage procedure is performed in
the left liver: performance status, liver parenchyma
atrophy, risks for complication, and estimated overall
survival and the clinical and paraclinical course after
the first drainage procedure. At this time, further data
are needed to evaluate the different approaches. In
our study, the complication rate was comparable to
that of other studies on the drainage of MHS and
the majority only require medical treatment. For the
combined ERCP-EUS-HGS technique, the postoperative
complication rate was acceptable, and the biliary
drainage rate was high. The main limitations of this
study are the retrospective nature and the small number
of patients.
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However, the decision to perform EUS-BD depends
on several parameters, including ERCP failure, and is
made on a case-by-case basis depending on the patient
and team; thus, a randomized prospective strategy
comparison study would be limited. The main challenge
is to find reliable tools to define the best strategy for
each patient in advance.

CONCLUSION

In our study, EUS-BD is a feasible technique for MHS
and has an acceptable complication rate. This method
can be used in combination with other techniques,
such as ERCP, during the initial drainage or for
reintervention. EUS-BD is a safe technique to optimize

the percentage of hepatic volume drained in cases of
MHS.
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