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ABSTRACT

Background and study aims In cases of inaccessible pa-

pilla, EUS-guided biliary drainage (EUS-BD) has been de-

scribed as an alternative to calibrate benign biliary stenosis.

However, few studies are available.

Patients and methods This tw-center, retrospective

study was designed to evaluate technical success and clini-

cal success at 1 year. All patients who underswent EUS-BD

without the rendezvous technique used for calibration of

benign biliary stenosis were included from 2016 to 2022.

Patients underwent EUS-hepaticogastrostomy (EUS-HGS)

during the first session. Then, HGS was used to access the

bile duct, allowing calibration of the stenosis: Dilation of

the biliary stenosis and placement of double pigtail stents

through the stenosis for 1 year.

Results Thirty-six patients were included. Technical suc-

cess was 89% (32/36), with four failures to cross the steno-

sis but EUS-HGS was performed in 100% of the cases. Nine

patients were excluded during calibration because of onco-

logical relapse in six and complex stenosis in three. Three

patients had not yet reached 1 year of follow-up. Twenty

patients had a calibration for at least 1 year. Clinical success

after stent placement was considered in all cases after 1

year of follow-up. Thirteen patients underwent stent re-

moval and no relapse occurred after 435 days of follow-up

(SD=568). Global morbidity was 41.7% (15/36) with only

one serious complication (needing intensive care), includ-

ing seven cases of cholangitis due to intrabiliary duct ob-

struction and five stent migrations. No deaths were report-

ed.

Conclusions EUS-BD for calibration in case of benign bili-

ary stenosis is an option. Dedicated materials are needed

to decrease morbidity.
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Introduction
For benign biliary stenosis, endoscopic retrograde cholangio-
pancreatography (ERCP) plus placement of multiple plastic
and covered metal stents is considered the standard treatment
[1]. This calibration over 1 year excludes patients with inacces-
sible papilla.

Since the first hepaticogastrostomy (HGS) in 2001 [2], the
procedure has gradually replaced percutaneous drainage for
malignant lesions due to the lower risk of morbidities reported
in randomized studies [3]. The safety of endoscopic ultrasound
(EUS) has also improved due to the increasing number of EUS-
HGS procedures being performed [4].

EUS-guided biliary drainage (EUS-BD) has become a valuable
option for gaining access to the bile duct in patients with be-
nign disease of the bile duct and inaccessible papilla [5]. EUS-
HGS or EUS-hepaticojejunostomy (EUS-HJS) is being increasing-
ly performed to gain access to the bile duct [6].

EUS-BD has been described as a feasible method for gaining
access to the bile duct to manage bile duct lithiasis [7, 8, 9, 10,
11, 12, 13, 14].

Some scholars, including members of our team, have pub-
lished promising studies about the possibility of calibrating bili-
ary stenosis using EUS-BD [15, 16, 17, 18]. Most of these publi-
cations are pilot studies with very few patients and a short fol-
low-up period. In this context, we designed our study to evalu-
ate the technical and long-term clinical success of benign bile
duct calibration with EUS-BD.

Patients and methods
Eligibility criteria

In accordance with our inclusion criteria, we selected patients
who underwent EUS-BD for benign biliary stenosis calibration
from May 2016 to May 2022 in two tertiary expert centers (In-
stitut Paoli Calmettes, Marseille, France; CHUV-Centre Hospita-
lier Universitaire Vaudois-, Lausanne, Switzerland) (▶Fig. 1).
The exclusion criteria were neoplastic bile duct stenosis, com-
plex stenosis, and follow-up <1 year. Patients who underwent
rendezvous techniques were excluded because calibration was
performed via ERCP after the rendezvous procedure.

Patients were identified by searching their medical records
for key words such as “hepatico gastrostomy” or “hepaticojeju-
nostomy”. All patients from Paoli Calmettes Institute were
identified using the full text with ConSoRe software. ConSoRe
is a new generation of big data health software developed by
Unicancer, one of Europe’s largest cancer research organiza-
tions. ConSoRe employs artificial intelligence based on ma-
chine learning and natural language processing. Data were an-
alyzed and collected using Endobase and Soarian software in
CHUV. After identifying patients who underwent EUS-BD pro-
cedures, only those with benign stenosis of the bile duct were
selected using data in computerized patient files.

All patient data were collected retrospectively using the hos-
pital’s prospectively established computerized patient file and,
in the absence of recent data, by contacting the patients’ phy-

sicians or referring gastroenterologists or the patients them-
selves.

Study objectives

The main goals were technical success and clinical success at 1
year postoperatively. The secondary objectives were technical
and clinical success of the first procedure, including the crea-
tion of transhepatic access (HGS), duration of calibration, num-
ber of patients who underwent stent removal, number of pig-
tail plastic stents used, morbidity rate, mortality rate, number
of general anesthesia procedures, total duration of hospitaliza-
tion, number of endoscopies scheduled and unscheduled, and
rate of recurrence after stent removal.

EUS-BD technique

The technique was described in a previous paper (▶Fig. 2,

▶Fig. 3, ▶Fig. 4, ▶Fig. 5). [15]. The procedure was implemen-
ted in two steps. The first stage was placement of a fully-cov-
ered self-expandable metal stent (SEMS) using the HGS/HJS
technique under EUS and x-ray guidance. An antimigration
double-pigtail stent was added. This antimigration stent could
be placed at the site of stenosis if the wire easily crossed the
stenosis. The second stage was ideally performed 1 month later
(at the discretion of the endoscopists) and involved the place-
ment of double-pigtail plastic stents from the stomach/jeju-
num to the duodenum/jejunum through biliary stenosis/hepa-
ticojejunal anastomotic stenosis. Endoscopic reevaluation was
performed every 3 months to remove the stent, dilate the bal-
loon, and place new double-pigtail stents. The goal of the cali-
bration was stent removal after 1 year. In stent exchange, pre-
vious stents (metal stents or plastic stent) need to be removed,
the fistula should be cannulated with a wire because of the or-
ientation of the fistula created with the echoendoscope, and
then the anastomosis and fistula should be dilated to compen-
sate for movement of the scope in the stomach. Because the
fistula has already been created, there is no bile leakage and

All patients with HGS or HJS from 2016 to 2022 

460 patients

36 patients

421 excluded patients because of malignant stenosis 
or malignancy in evolution

CHUV 66 patientsPaoli Calmettes Institute
394 patients

2 patients excluded 
because of rendezvous 
technique

1 patient excluded 
because of rendezvous 
technique

▶ Fig. 1 Patient selection flowchart.
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the time of the procedure is standardized so the hospital stay is
only 1 day.

Definitions

Follow-up ended in May 2022 or at the death of the patients.
Morbidity was defined as the rate of complications in the first
month following the first stage of the procedure, and complica-
tions were graded according to the Clavien-Dindo classification
[19]. Mortality was defined as the number of deaths in the first
month following the first stage of the procedure. Technical suc-
cess was defined as successful placement of a covered metal
stent during the first stage of either HGS or HJS and successful
crossing of the stenosis during the 1st or following procedure.
Clinical success was defined as disappearance of symptoms
and/or normalization of the patient’s condition at 2 months
after the procedure.

Iatrogenic cholangitis was defined as cholangitis caused by
intrabiliary duct obstruction due to the covered stents causing
visible dilation of the intrabiliary duct on the computed tomo-
graph scan. (▶Fig. 6, ▶Fig. 7). Complex stenosis was defined as

multiple stenoses, including stenosis of the biliary branch
ducts.

Statistical analysis

The data were collected using Microsoft Excel software. De-
scriptive statistics were expressed as means with extremes. For
quantitative data, medians and means were calculated, and
percentages and frequencies were calculated for qualitative
data.

Statistical tests were carried out with SAS Enterprise Guide
v8.3 software. Pearson’s chi-squared test, or Fisher’s test
when necessary, was used to compare the nominal qualitative
data.

The Wilcoxon test was used for the comparison of ordinal
qualitative data. A Student’s t test was conducted to compare
quantitative data. A significance level of P <0.05 was used to
compare similarities between the two groups as well as differ-
ences in intervention outcomes.

The primary outcome was extraction of stents and associat-
ed materials during the first year after the procedure. Patients

▶ Fig. 2 Opacified IHBD after puncture. Wire not crossing HJA.
IHBD=Intra Heptaic Biliary Duct; HJA=Hepatic Jejunal Anastomosis.

▶ Fig. 3 Metal stent after 1st HGS.

▶ Fig. 4 Metal stent with double flare to prevent migration.

▶ Fig. 5 Placement of 3 pigtail plastic stents to calibrate HJA.
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with unknown status were excluded. Missing primary or sec-
ondary data were not imputed.

Ethical considerations

Approval was obtained from the Institutional Review Board and
the local medical ethics committee. The Institutional Review
Board number was obtained (HEPATICOBENINO2-IPC 2021–
086).

Outcomes
Patient and procedure characteristics

Thirty-six patients who underwent EUS-BD for benign biliary
stenosis were enrolled.

Patient characteristics

Altered anatomy was the cause for EUS-BD in 34 patients, but
for two patients, the cause was duodenal stenosis due to chron-
ic pancreatitis.

Altered anatomy was a consequence of surgery for malig-
nancy in 19 patients and for benign disease in 15 patients (2 pa-
tients with benign disease had duodenal stenosis).

The indications for biliary drainage were cholangitis for 29
patients (80.6%) (including 1 patient with liver abscess), cho-
lestasis for three (8.3%), and jaundice for one patient (2.8%),

and one patient asked for EUS-BD because of the discomfort of
percutaneous drainage.

Twenty-four patients had a Karnofsky index ≥80% and four
had a Karnofsky index ≤40%. The American Society of Anesthe-
siologists score was 1 to 2 for 16 patients (44.4%). Two patients
(5.6%) had an ASA score of 4.

Detailed characteristics are shown in ▶Table1.

First hepaticogastrostomy characteristics

Thirty-five patients underwent HGS and one patient underwent
HJS. The covered metal stent was 8 cm in length for 21 patients
(61.8%) and 10 cm in length for 10 patients (29.4%) (3 missing
data points). An antimigration double-pigtail stent was placed
in 29 of 34 patients (85.3%). The mean hospital stay was 7.7
days (SD 8.0). The SEMS was removed after a mean of 12.3
days (SD 17.7). Early stent removal was performed five times
on Days 4, 5, 7, 12 and 15 due to iatrogenic cholangitis.

Results
Thirteen patients were excluded during calibration, five be-
cause of oncological relapse during calibration, four because
of failure to cross the stenosis, two because of complex stenosis
(stenosis of the right biliary duct needing percutaneous drain-
age associated), and two because of changes in performance
status for another cause (radiotherapy complication for one
and potential oncological relapse without evidence for the
other) (▶Fig. 8).

Three patients were followed for <1 year after calibration,
which is ongoing. As a result, 20 patients underwent calibration
for 1 year. The clinical success rate at 1 year after HGS was
100%. The technical success rate was 89% (32/36). The stenosis
was crossed in 17 patients (47.2%) during the first HGS/HJS.
Stenosis was never crossed in four patients. HGS/HJS was suc-
cessfully performed after two attempts in two patients and
after three attempts in one patient. Among these patients,
two underwent percutaneous drainage with external drainage
to help HGS.

The success rate for HGS was 100%. Clinical success was de-
fined as the disappearance of symptoms and was achieved in
100% of patients who underwent HGS.Definitive stents abla-
tion was obtained in 13 of 20 patients (65%). No relapse occurr-
ed in the 13 patients with stent removal after 435 days of fol-
low-up (SD 68). The mean number of pigtail stents placed was
2.7 (SD 0.8). The maximum number of stents placed was four.
The mean duration of calibration (patients with stent removal)
was 330 days (SD 105).

Morbidity
First HGS morbidity

Mainly only moderate complications were reported. No deaths
were reported (▶Table2). The global morbidity rate was 67%
(24/36). Only one patient (3%) had a serious complication
(grade IV), nine patients (37.5%) patients developed grade II
Clavien-Dindo complications, and 15 patients (41.7%) devel-
oped grade IIIB or higher complications (▶Table3). A large pro-

▶ Fig. 6 Iatrogenic cholangitis with dilation of IHBD due to ob-
struction of IHBD.

▶ Fig. 7 Iatrogenic cholangitis due to dilation of IHBD obstructed
by metal stent.
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portion of these complications were iatrogenic cholangitis—
46% of the IIIB complications. In other words, iatrogenic cho-
langitis requiring new endoscopy occurred in 20% of patients
who underwent the HGS procedure.

Minor complications (Clavien-Dindo grade 2) included fever
(8 patients), bacteremia (4 patients; all of them managed with
antibiotics), and bladder infection (1 patient). All complications
were managed with conservative treatment or repeat endos-
copy.

Significantly more patients who did not undergo stent re-
moval after 1 year developed grade IIIB complications (P =0.02)

Calibration

The mean hospital time per patient, including all management,
was 25.5 days (SD 20.9), and there were 2.1 (SD 2.1) unsched-
uled calibrations per patient because of cholangitis. The total
number of procedures performed under anesthesia per patient
was 5.6 (SD4).

Discussion
To our knowledge, this project is the largest study of the man-
agement of benign biliary stenosis using EUS-BD. As we pre-
viously noted, standard management involves calibration with

▶Table 1 Patient characteristics.

Characteristic Variable Subvariable Number n=36

Sex Male 20 (55.6%)

Female 16 (44.4%)

Age Mean (SD) 68.9 (13.8)

IMC Mean (SD) 22 (4.5)

Stenosis localization HJA 32 (88.9.7%)

MBD 4 (11.1%)

Altered anatomy No 2 (5.6%)

Yes 34 (94.4%)

Type of surgery (n =34) Whipple surgery 18 (52.9%)

Total pancreatectomy 2 (5.9%)

Right hepatectotmy with hepatico-jejunal anastomosis 2 (5.9%)

Partial gastrectomy (Bilroth 2) 1 (2.9%)

Gastrectomy 1 (2.9%)

Another cause of hepatico-jejunal anastomosis 9 (26.5%)

Surgical pathology Malignant pathology 19 (52.8)

Pancreatic adenocarcinoma 8 (42%)

Cholangicarcinoma 3 (15.8%)

Gastric adenocarcnima 2 (10.5%)

Pancreatic neuroendocrine tumors 2 (10.5%

Duodenal adenocarcinoma 1 (5.2%)

Ampulloma carcinoma 1 (5.2%)

Gallbladder carcinoma 1 (5.2%)

Colonic liver metastases 1 (5.2%)

Benign pathology 17 (47.2%)

Post biliary surgery (8 post cholecystectomy and 1 post
repair surgery of abdominal trauma)

9 (47.1%)

IPMN 4 (23.5%)

Inflammatory stenosis 4 (23.5%)
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ERCP [1]. In cases of papilla inaccessibility with ERCP, other
techniques have been described.

Percutaneous placement of an external internal drain (per-
cutaneous transhepatic cholangiography [PTCD]) is the typical
alternative to ERCP. The rate of complications is up to 25%, with
a 3-year recurrence rate of 34%, and patients experience ser-
ious discomfort due to permanent access to the bile duct [20,
21].

Redo surgery is described as an alternative in cases of ERCP
failure. The rate of long-term resolution is up to 84%, but the
recurrence rate is also described as being as high as 45%. The
morbidity rate is reported to range from 9% to 67% and the
mortality rate is reported to be 3% [22, 23].

Another alternative is e-ERCP (enteroscopy-assisted ERCP).
This technique is time-consuming and must be repeated for
each stent exchange. In addition, the risk of perforation is esti-
mated to range from 3.5% to 11% for each procedure [24, 25].

EUS-BD calibration has a substantial risk of morbidity in the
first stage and the risk of morbidity after subsequent stent ex-
change is lower than that of e-ERCP. In contrast to PTCD, inter-
nal drainage with EUS-BD without an external drain offers a very
relevant advantage for the patient, and because of the very
high morbidity rate and risk of mortality associated with sur-
gery, calibration with EUS-BD appears to be a very interesting
approach for managing benign biliary lesions in patients with
inaccessible papilla.

The technical success rate was high and the clinical success
rate was 100%, so its use in the treatment of all cases of cholan-
gitis related to biliary stenosis is suitable. Stent exchange can
be performed during a 1-day hospital stay (outpatient), so the
advantages for the patient are very relevant.

A key point of the study is that stenting allows selection of
patients without increasing risk of mortality. Benign biliary ste-
nosis can be managed in patients with complex stenosis not
seen on imaging or stenoses considered benign that are found
to be recurrences (malignant) of malignant disease previously
operated on. Sixteen of 36 patients did not complete the 1-
year follow-up, including four because of technical failure and
none because of complications regarding endoscopic treat-
ment. Seven patients had oncological relapse or complications
due to previous oncological treatment. Two had complex ste-
nosis that needed complex management (EUS-BD, percuta-

36 patients included for hepaticogastrostomy 
because of benign biliary stenosis

20 patients with follow-up ≥1 year without symptoms 
(clinical success)

13 patients with stents removed. 
No relapse at 13 months

4 failure to cross the stenosis with the wire

3 patients with follow-up <1 year

5 oncologic relapses with permanent 
hepaticogastrostomy placement

2 patients with complex stenosis needing 
another access than hepaticogastrostomy 

2 patients with significant alteration of 
performance status for another reason

7 patients with follow-up ≥1 year, with stent 
not removed

▶ Fig. 8 Results of included patients.

▶Table 2 Calibration morbidity.

Morbidity of the first procedure (HGS) 65%

mean of total hospitalization (SD)/patient 25.5 days (4.0)

Mean scheduled calibration/patient 3.5 (2.6)

Mean emergency endoscopic stent change/
patient

2.1 (2.1)

Mean anesthesia/patient 5.9 (4.0)

▶Table 3 Types of complications post HGS.

IIIb IVa Date Treatment

Stent migration 5 D1, D5, D7, 2 at D21 Placement of an additional covered stent

Experimental cholangitis 7 D4, D5, D7, D7, D12, D15, D25 Ablation of the covered stent and placement of
plastic stent (double pig tail)

Bleeding 2 D7, D15 Endoscopic hemostasis

Cholecystitis 1 D7 Percutaneous drainage

Intensive care 1 D0 Antibiotic therapy

HGS, hepaticogastrostomy; D, day.

E382 Caillol Fabrice et al. EUS-BD for calibration… Endosc Int Open 2024; 12: E377–E384 | © 2024. The Author(s).

Original article



neous, and surgery). Three patients were being managed in the
long term. These patients, however, were excluded from the a-
nalysis and could have benefited from drainage. These patients
were included despite not being followed for at least 1 year, and
thus, an overall morbidity rate for the first HGS could not be
calculated. These inclusions could be debated.

Another key point of our study is the efficiency of the tech-
nique. There was no recurrence after the removal of the stent
after 1 year.

A key point is the high rate of morbidity. Ogura et al. has al-
ready described the increased risk of complications due to
shearing wire in cases of a thin intrahepatic bile duct (IHBD),
and it is known that this is the case for benign biliary stenosis
[26]. Our main complications were stent migrations and iatro-
genic cholangitis. Stent migration occurred in 80% of the first
10 patients enrolled in the study. All migrations occurred be-
fore the implantation of 10- cm metal stents with an antimigra-
tion effect (Taewong Medical). The choice of the type of cov-
ered stent is probably crucial. In our study, the main complica-
tion was iatrogenic cholangitis. This cholangitis may be ex-
plained by the use of covered stents. However, many studies
conducted in the east showed that the incidence of complica-
tions with covered stents was not higher than that with EUS-
guided biliary stents [27]. Covered stents are commonly used
for EUS-BD in Asia. However, in cases of benign biliary stenosis
with altered anatomy, digestive contamination preexists be-
cause of the lack of papilla. Mukai et al. described an earlier
rate of recurrent biliary obstruction in cases of preexisting cho-
langitis before EUS-BD, even when using plastic stents [28].

In our study, we used covered metal stents with potential oc-
clusion of small IHBD, explaining our rate of iatrogenic cholan-
gitis because of preexisting digestive bacteremic contamina-
tion. The use of plastic stents is not widespread in Europe,
probably because HGS/HJS is performed using a cystotome
and large fistula creation, and mechanical tract dilation is per-
formed to place plastic stents in the east. In our experience, in-
sertion of a plastic stent after use of a cystotome has a higher
incidence of bile leakage than insertion of a covered metal
stent. In a recent comparison of plastic stents and metal-cov-
ered stents, metal stents have a lower rate of complications
[29]. However, Matsumani et al. described the use of plastic
stents to avoid experimental cholangitis [30].

Decreasing the rate of iatrogenic cholangitis is probably a
key point because, as shown in our results, the rate of complica-
tions is a risk factor for failure of stent removal. It is likely that,
because of these complications, physicians and patients choose
to forego stent removal to avoid the need for redo HGS/HJS to
treat recurrence. Because this pathology is rare, defining the
material needs for manufacturers is challenging. Perhaps cov-
ered metal stents with smaller diameters could be an option be-
cause of the smaller diameter of the IHBD in patients with be-
nign biliary stenosis.

In our study, removal of the metal stent was sometimes per-
formed very early because of iatrogenic cholangitis. The mean
time to removal was 12.3 days. No complications occurred dur-
ing metal stent removal. As a result, we suggest not scheduling

changes beyond 2 weeks. The fistula was created very quickly,
and no leakage was noticed during the metal/pigtail change.

Removing SEMS as soon as possible (before 2 weeks) and an-
tibiotic therapy for several days is a valuable option.

An important point is that all complications have been de-
scribed. Early change from a metal stent to a plastic stent could
be debated as a complication because this change is the goal of
treatment. An early change could be misclassified as a compli-
cation. The choice to include this kind of complication is based
on an important message. These patients and the endoscopist
must be aware that the patients may need an unscheduled and
early change of metal stent to pigtail stent.

As previously mentioned, there is no risk of metal stent mi-
gration with an antimigration (flare) metal stent. Early sched-
uled replacement of the metal stent with a plastic stent may
decrease the rate of unscheduled changes by half because half
of unscheduled changes occurred before 12 days. Therefore,
the morbidity rate should decrease to 22% (7/36). Furthermore,
because early endoscopic stent change is not considered a sup-
plementary endoscopic session, the rate of complications (2
bleeding, 1 cholecystis, and 1 patient needing intensive care)
should be reconsidered and estimated as 11% (4/36).

Limitations of this study include the multicenter retrospec-
tive design as asserted in endoscopy and gastrointestinal
endoscopy journals; however, such studies are widespread
[31]. It has been emphasized that both units work very similar-
ly, so the risk of potential bias due to the retrospective multi-
center design tends to decrease. Due to the retrospective de-
sign, we do not have data about calibration by duodenoscopy
in cases of altered anatomy. Indeed, in Billroth 2 or Whipple sur-
geries, the anastomosis site can sometimes be reached with a
duodenoscope or colonoscope. Because of this lack of data,
we cannot propose an algorithm for calibrating stenosis with
EUS-BD in patients with altered anatomy.

Another limitation is the insufficient follow-up. To our
knowledge, our follow-up is the longest described, but a longer
follow-up period is needed to determine the rate of recurrence.

Conclusions
In conclusion, EUS-BD is an option for calibration of benign ste-
nosis in cases of ERCP failure. Clinical success, no recurrence
after stent removal, and the longest follow-up period described
in the literature underscore that EUS-BD is a suitable option.
The key point is to decrease the rate of complications and not
hesitate to remove the stents, even in cases of complications
during calibration and anxiety regarding stent removal.

More patients and longer follow-up are still needed to con-
firm the efficiency of this technique.
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