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Abstract
Endoscopic ultrasound (EUS)-guided transhepatic biliary drainage is usu-
ally performed with a 19-gauge fine-needle aspiration (FNA) needle and a
0.025-inch guidewire. The combination of a 22-gauge FNA needle and a
0.018-inch guidewire is reported to be effective as a rescue option when
the bile duct diameter is small or technically challenging. Experts in EUS-
guided transhepatic biliary drainage have reported that bile duct puncture
with a 19-gauge FNA needle is possible in most cases, but is not easy to
reproduce by endoscopists with less experience in EUS-guided transhepatic
biliary drainage. We investigated the usefulness of EUS-guided transhepatic
biliary drainage using a 22-gauge FNA needle and a 0.018-inch guidewire
during the procedure’s induction phase. Consecutive patients who under-
went EUS-guided transhepatic biliary drainage at our institution from March
2021 to May 2023 were evaluated, and 37 were included. Biliary drainage
was performed for malignant bile duct stricture in 36 patients and choledo-
cholithiasis in one patient. The median target bile duct diameter was 4.5 mm
(2.5–9.4).Biliary access,fistula dilation,and stent placement were successful
in the 37 patients (100%). The median procedure time was 35 min (16–125).
Adverse events occurred in four (10.8%) patients. EUS-guided transhepatic
biliary drainage using a 22-gauge FNA needle and a 0.018-inch guidewire
is a useful and promising option for endoscopists with limited experience in
EUS-guided transhepatic biliary drainage in the procedure’s induction phase.
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INTRODUCTION

Recently, endoscopic ultrasound (EUS)-guided biliary
drainage (EUS-BD) has become a widely used method
of bile duct drainage for obstructive jaundice.1,2 EUS-BD
can be categorized into EUS-guided choledochoduo-
denostomy (EUS-CDS) and EUS-guided transhepatic
biliary drainage,depending on the approach route.EUS-
guided transhepatic biliary drainage is the treatment
of choice when conventional endoscopic retrograde
cholangiopancreatography (ERCP) is difficult because
of duodenal obstruction or surgically altered anatomy.3,4

In some cases, antegrade stenting or bridging drainage
to the right liver lobe is performed simultaneously.5,6

Regarding EUS-guided transhepatic biliary drainage,
many studies have reported high procedural success
rates.7–9 However, most reports are from high-volume
centers, and EUS-guided transhepatic biliary drainage
is not an easy procedure for endoscopists with little
experience,particularly during the procedure’s induction
phase. The technical success rate during the induction
phase of EUS-guided transhepatic biliary drainage is
relatively low at 64.7%.10 A number of cases is required
to stabilize the technique.11 Therefore, various technical
tips have been reported to improve the success rate.12

Puncture of the target bile duct, cholangiography, and
placement of a guidewire into the bile duct are very
important early steps in EUS-guided transhepatic bil-
iary drainage. Although the combination of a 19-gauge
fine-needle aspiration (FNA) needle and a 0.025-inch
guidewire is commonly used for these steps owing to
good guidewire maneuverability and compatibility with
dilation devices,13 in some cases, it is difficult to find
an adequate puncture line with a 19-gauge FNA needle
owing to thin bile ducts or intervening blood vessels. In
such cases, the usefulness of a 22-gauge FNA needle
has been reported.9,14 In addition to improved puncture
ability, a 22-gauge FNA needle provides a wider range
of needle movement than a 19-gauge FNA needle,mak-
ing it easier to select the bile duct branch that can be
punctured.12

However, a 0.018-inch guidewire used previously is
not the first method of choice because of its inferior
maneuverability compared with a 0.025-inch guidewire
and the limited dilation devices available after guidewire
placement.13 Therefore, EUS-guided transhepatic bil-
iary drainage using a 22-gauge FNA needle and a
0.018-inch guidewire was reported as a rescue option
when the bile duct diameter was small and difficult to
puncture.

Recently, a 0.018-inch guidewire with improved
maneuverability has become commercially available
and compatible with dilation devices.15,16 Although the
usefulness of EUS-guided transhepatic biliary drainage
with this new 0.018-inch guidewire has also been
reported, the results are mainly for difficult cases in
high-volume centers where EUS-guided transhepatic

biliary drainage is performed in large numbers.17 For this
method to be commonly used, it was necessary to study
the results in non-high-volume centers among endo-
scopists with little experience in performing EUS-guided
transhepatic biliary drainage.

Therefore, a retrospective observational study was
conducted to investigate the usefulness of EUS-guided
transhepatic biliary drainage with a 22-gauge FNA
needle and a 0.018-inch guidewire in the induction
phase of EUS-guided transhepatic biliary drainage in a
non-high-volume center.

PROCEDURE

Study design

This retrospective observational study was conducted
at Tonan Hospital, Sapporo, Hokkaido, Japan. The study
protocol was approved by our hospital’s ethics com-
mittee (institutional ID: 2022-1-8-1). All participants
provided written informed consent before the procedure.

Patients

Consecutive patients who underwent EUS-guided tran-
shepatic biliary drainage at our institution from March
2021 to May 2023 were evaluated. Age, sex, indica-
tions of EUS-guided transhepatic biliary drainage, site
of bile duct stenosis, puncture site, diameter of the tar-
geted bile duct, success rate of biliary access, technical
success rate, clinical success rate, total procedure time,
and adverse events rate were analyzed.Data associated
with the endoscopic procedure were evaluated using the
interventional EUS database, endoscopy reports, and
video records.

Definitions

Success of biliary access was defined as successful bile
duct puncture and insertion of a guidewire into the bile
duct.

Technical success was defined as the successful
placement of a stent in the appropriate position.

Clinical success was defined as a 50% decrease
in or normalization of the serum total bilirubin level
in jaundice cases. In cases with segmental cholangi-
tis, the disappearance of clinical symptoms including
abdominal pain and fever was considered a clinical
success.

Total procedure time was defined as the time from
scope insertion to removal.

Adverse events were classified and graded according
to the American Society for Gastrointestinal Endoscopy
lexicon.18
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F IGURE 1 A 0.018-inch guidewire (Fielder 18; Olympus)
inserted into a 22-gauge fine-needle aspiration needle (Expect
Slimline; Boston Scientific).

EUS-guided transhepatic biliary drainage

All endoscopic procedures were performed or super-
vised by a physician (Kei Yane) who has experience
with more than 2000 ERCPs and 500 EUS-FNA proce-
dures, but less than 10 EUS-guided transhepatic biliary
drainage experience at the time of the first procedure of
this study (Video S1).Two other endoscopists (Masahiro
Yoshida: two cases of EUS-guided transhepatic biliary
drainage before the study; Takayuki Imagawa: no EUS-
guided transhepatic biliary drainage experience) also
performed the procedure during the study period. As
regards EUS-guided interventions other than transhep-
atic biliary drainage, Kei Yane has an experience of 22
cases of cyst drainage, three cases of pancreatic duct
drainage, three cases of gallbladder drainage (GBD),
and two cases of CDS; Masahiro Yoshida has an expe-
rience of one case of GBD; Takayuki Imagawa has no
experience with any of these. There were four assis-
tants (Kei Yane, Masahiro Yoshida, Kotaro Morita, and
Hideyuki Ihara: overlapping with the endoscopists), two
with less than 10 cases of EUS-guided transhepatic bil-
iary drainage assistance, and two with no experience in
EUS-guided transhepatic biliary drainage assistance. A
22-gauge FNA needle (EXPECT Slimline; Boston Sci-
entific) and a 0.018-inch guidewire (Fielder 18;Olympus
Medical Systems) were used with an oblique-viewing lin-
ear echoendoscope (EG-580UT or EG-740UT; Fujifilm
Corp.) for all cases (Figure 1). First, an endoscopic clip
(SureClip; Micro-tech) was placed at the esophagogas-
tric junction to provide a guide on the fluoroscopic image.
Subsequently, the target bile duct (B2 or B3) was visual-
ized, and the bile duct diameter at the puncture site was
measured and punctured with a 22-gauge FNA needle.
Following cholangiography, a 0.018-inch guidewire was
advanced and placed in the bile duct through the FNA
needle.

After the guidewire was inserted and advanced into
the hilar side of the biliary tree, tract dilation was

performed as required. A tapered tip ERCP catheter
(ERCP CATHETER; MTW Endoskopie), a double-
lumen catheter (Uneven double lumen cannula; Piolax),
tapered tip mechanical dilator (ES dilator; Zeon Med-
ical), balloon dilator (REN; Kaneka), and drill dilator
(Tornus ES; Olympus Medical Systems) were used
for tract dilation at each endoscopist’s discretion. An
ERCP catheter was then inserted into the bile duct.
Bile was aspirated to decompress the bile duct, and
cholangiography was performed to confirm the stenosis.
A 0.025-inch guidewire (VisiGlide 2; Olympus Medical
Systems and EndoSelector; Boston Scientific) was then
inserted and placed in the appropriate position (i.e.,
common bile duct, intrahepatic bile duct, duodenum,
or jejunum) depending on the case and the planned
procedure, and a biliary stent was placed (Figure 2).

As a principle, in cases where antegrade stenting was
planned in addition to EUS-guided transhepatic biliary
drainage, a laser-cut type uncovered metal stent with a
thin delivery system (ZEOSTENT V; Zeon Medical) was
used, and a plastic stent (TYPE-IT; Gadelius Medical)
was used in the fistula site. In cases with ascites in the
puncture tract, partially covered metal stents (Niti-S S-
type or Spring Stopper; Taewoong Medical Inc.) were
used at the fistula site.

In cases where only EUS-guided transhepatic biliary
drainage was planned, partially covered metal stents
or plastic stents were used at the endoscopist’s dis-
cretion. Clinical symptoms and physical findings were
recorded after the procedure. Laboratory data and com-
puted tomography were also assessed the following day.
If there were no adverse events, the patient was allowed
to eat the following day.

RESULTS

Thirty-seven patients (median age, 71 years; 21 men
and 16 women) were included.The patients’characteris-
tics are shown in Table 1.The reason for biliary drainage
was malignant bile duct stricture in 36 patients (pan-
creatic cancer, 17; gastric cancer, 10; gallbladder cancer,
two; cholangiocarcinoma, two; other malignancy, five)
and choledocholithiasis in one patient. The indications
of EUS-guided transhepatic biliary drainage were sur-
gically altered anatomy (n = 20), duodenal obstruction
(n = 10), segmental cholangitis that is difficult to con-
trol by ERCP (n = 5), and obscure ampulla due to tumor
invasion (n = 2). The sites of bile duct stenosis were
distal (n = 27), hilar (n = 6), choledochojejunal anasto-
mosis (n = 2), and distal plus hilar (n = 1). There was no
bile duct stenosis in the choledocholithiasis patient. The
puncture target was B3 in 23 patients (62.2%) and B2 in
14 patients (37.8%). The puncture site was the stomach
in 30 patients (81.1%) and the jejunum in seven patients
(18.9%). The median target bile duct diameter was 4.5
mm (2.5–9.4).
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F IGURE 2 (a) Following cholangiography, a 0.018-inch guidewire was advanced and placed in the bile duct through a 22-gauge FNA
needle. (b) An ERCP catheter was inserted into the bile duct, bile was aspirated to decompress the bile duct, and cholangiography was
performed to confirm the stenosis. (c) A laser-cut type uncovered metal stent was deployed across the papilla. (d) A plastic stent was deployed
from the intrahepatic bile duct to the jejunum.

The results of the procedure are shown in Table 2. A
total of 23 procedures were performed by Kei Yane, 12
by Masahiro Yoshida,and two by Takayuki Imagawa.Tar-
get bile duct puncture was successful in the 37 patients
(100%). In one patient, the portal vein was punctured
accidentally and recognized after guidewire insertion.
Thus, the puncture needle was removed and the bile
duct was punctured again. In six patients,bile duct punc-
ture was successful and cholangiography and guidewire
insertion could be performed,but the guidewire went into
the peripheral bile duct and was difficult to advance to
the hepatic hilum. For this reason, the guidewire was
advanced to the hepatic hilum in two cases using the
liver impaction technique.19 In the remaining four cases,
the puncture needle was removed and re-punctured
to successfully insert the guidewire in the appropriate
site. In these cases, the second puncture was easily
performed with little change in the EUS image and
dilated state of the bile duct. Finally, biliary access and

guidewire placement to the target site were possible in
all 37 patients.None of the patients required a 19-gauge
FNA needle for biliary access, and in all patients, biliary
access was possible with a combination of a 22-gauge
FNA needle and a 0.018-inch guidewire. In one case
of segmental cholangitis with hilar biliary stenosis, in
which B3 was punctured and a plastic stent (TYPE-IT)
was placed in the same area, the procedure was com-
pleted with a 0.018-inch guidewire,whereas the other 36
cases were replaced with a 0.025-inch guidewire. Fis-
tula dilation was also successful in all the 37 patients.
One patient scheduled for hepaticogastrostomy (HGS)
with antegrade stenting underwent antegrade stenting
alone owing to HGS stent breakage during stent deploy-
ment. Overall technical success was achieved in the
37 patients (100%). The procedures performed were
EUS-HGS with antegrade stenting (n= 18),EUS-guided
hepaticojejunostomy (EUS-HJS) with antegrade stent-
ing (n = 7), EUS-HGS (n = 10), EUS-guided antegrade
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TABLE 1 Patient characteristics.

Age, median (range), years 71 (40–88)

Sex (male/female) 21/16

Disease, n

Pancreatic cancer 17

Gastric cancer 10

Gallbladder cancer 2

Bile duct cancer 2

Other malignancy 5

Choledocholithiasis 1

Reasons for EUS-guided biliary drainage

Surgically altered anatomy 20

Duodenal obstruction 10

Obscured ampulla due to invasive cancer 2

Segmental cholangitis difficult to control
with ERCP

5

Site of the bile duct stenosis

Distal bile duct 27

Hilar bile duct 6

Choledochojejunal anastomosis 2

Distal plus hilar 1

N/A 1

Puncture target

B2 14

B3 23

Puncture site

Stomach 30

Jejunum 7

Diameter of the target bile duct 4.5 (2.5–9.4)

Notes: Values are median (range), or n.
Abbreviations: ERCP, endoscopic retrograde cholangiopancreatography; EUS,
endoscopic ultrasound; N/A, not applicable.

stenting (n = 1), and EUS-HGS with bridging stenting to
the right liver lobe plus antegrade stenting (n = 1). Of
these patients who only underwent antegrade stenting,
HGS was performed with a plastic stent (TYPE-IT) after
antegrade stent placement. However, the stent was dif-
ficult to insert into the bile duct, and when an attempt
was made to pull it back, the stent did not follow the
delivery system and fell out of place, resulting in unsuc-
cessful placement. The median procedure time was 35
min (16–125).

Clinical success was achieved in 35 patients (94.6%).
Two patients did not show a sufficient reduction in the
serum total bilirubin level after the procedure. Adverse
events occurred in four (10.8%) patients. In the acute
cholangitis patient owing to insufficient biliary drainage,
HGS stent exchange and additional antegrade stent
placement were performed via the HGS fistula site. In
the acute cholecystitis patient, percutaneous transhep-
atic gallbladder aspiration was performed. In the patient

TABLE 2 Results of endoscopic ultrasound-guided transhepatic
biliary drainage using a 22-gauge fine-needle aspiration needle and
a 0.018-inch guidewire.

Success rate of biliary access 100 (37/37)

Success rate of fistula dilation 100 (37/37)

Dilation device

Tapered tip ERCP catheter 7

Double-lumen ERCP catheter 2

Tapered tip mechanical dilator 12

Balloon dilator 3

Drill dilator 13

Technical success rate 100 (37/37)

Stent type

Plastic stent 7

Metal stent 6

Both 24

Clinical success rate 94.6 (35/37)

Procedure

EUS-HGS with AS 18

EUS-HJS with AS 7

EUS-HGS 10

EUS-AS 1

EUS-HGS with bridging stenting plus AS 1

Total procedure time, min 35 (16–125)

Adverse events

Pancreatitis 1 (moderate)

Cholangitis 1

Cholecystitis 1

Stent dislodgement 1

Bleeding 0

Bile peritonitis 0

Abbreviations: AS, antegrade stenting; ERCP, endoscopic retrograde cholan-
giopancreatography; EUS, endoscopic ultrasound; EUS-HGS, endoscopic
ultrasound-guided hepaticogastrostomy; EUS-HJS, endoscopic ultrasound-
guided hepaticojejunostomy.

with stent dislodgement 10 days postoperatively, com-
puted tomography showed no obvious bile leakage, and
the bile duct remained dilated.Therefore,EUS-HGS with
antegrade stenting was performed urgently, and further
stent dysfunction was not observed. There was no clin-
ically evident bile peritonitis, including 5 patients who
required bile duct re-puncture.

DISCUSSION

Most previous studies on EUS-guided transhepatic
biliary drainage have reported that a 19-gauge FNA
needle is appropriate for puncturing the bile duct,3,7,8,12

and the Japanese guidelines 2018 recommend the
use of a 19-gauge FNA needle.13 The guidelines also
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recommend the use of a 0.025-inch or 0.035-inch
guidewire. This is because although the combination
of a 22-gauge FNA needle and a 0.021- or 0.018-inch
guidewire allows for bile duct puncture, subsequent
device insertion is difficult.

However, target puncture is reportedly easier with
a 22-gauge FNA needle than with a 19-gauge FNA
needle on EUS-FNA,20 and theoretically, the use of a
22-gauge FNA needle could facilitate bile duct punc-
ture on EUS-HGS for the same reason. There have
been reports of EUS-HGS with a 22-gauge FNA nee-
dle and a 0.018-inch guidewire combination in difficult
cases.9,15 Although the previous 0.018-inch guidewire
was difficult to use owing to its poor maneuverability,
good results have been reported with improvements
in dilation devices mainly in high-volume centers.14

Recently, reports of this technique have increased
with an improved 0.018-inch guidewire. Ogura et al.
reported that puncture was possible in all cases, includ-
ing non-dilated bile ducts.17 These reports show that the
combination of a 22-gauge FNA needle and a 0.018-
inch guidewire makes puncture easier than the use of a
19-gauge FNA needle,and is a useful rescue technique,
particularly in difficult cases.

On the other hand,there have been no comprehensive
reports on this technique’s usefulness in non-high-
volume centers during the procedure’s induction phase.
Thus, we conducted a retrospective observational study
of the technical outcomes of all EUS-guided transhep-
atic biliary drainage procedures with a 22-gauge FNA
needle and a 0.018-inch guidewire, performed within a
certain period of time at institutions during the proce-
dure’s induction phase, without limiting the target bile
duct diameter.

The main advantage of a 22-gauge FNA needle is
its ease of biliary access. Experts in EUS-guided tran-
shepatic biliary drainage have reported that bile duct
puncture with a 19-gauge FNA needle is possible in
most cases,7,8 but is often difficult to reproduce by an
endoscopist with less experience in EUS-guided tran-
shepatic biliary drainage.10 Although it is difficult to
provide definitive data, we believe that a 22-gauge FNA
needle is not only easier to use for bile duct punc-
ture but also makes it easier to advance the guidewire
towards the hepatic hilum by selecting the appropri-
ate puncture site, as it can puncture at a deeper angle
than a 19-gauge needle. From these points, we believe
that the combination of a 22-gauge FNA needle and a
0.018-inch guidewire is highly advantageous in difficult
and normal cases, particularly for endoscopists with-
out extensive EUS-guided transhepatic biliary drainage
experience.

In this study, target bile ducts could be punctured in
all patients. Moreover, guidewires could be advanced
to the hepatic hilum by standard guidewire manipula-
tion in 83.8% (31/37) of cases. Two cases required an
advanced technique (liver impaction technique),19 and

four cases required needle removal and re-puncture
owing to the difficulty of guidewire insertion to the hep-
atic hilum.The results compared favorably with previous
reports.10,11 In four cases that required re-puncture, the
second puncture was easily performed with little change
on the EUS-image and dilated state of the bile duct,
possibly because of the less bile and contrast medium
leakage.

A 0.018-inch guidewire is considered to be difficult to
use because of its poor maneuverability, and even after
successful guidewire placement, fistula dilation is often
difficult because of limitations in the applicable devices.
However,0.018-inch guidewire-compatible fistula dilata-
tion devices have recently become available.14–16 In the
present study, tapered tip ERCP catheters, mechani-
cal dilators, balloon dilators, and drill dilators were used
depending on each physician’s discretion, and there
were no unsuccessful cases during the fistula dilatation
step.

This study has several limitations. First, the retro-
spective study design with a single-center setting might
cause patient selection bias. Also, there is no control
group. Therefore,a multicenter validation study in a sim-
ilar procedure induction situation should be performed.
On the other hand, the number of included patients is
relatively large compared with previous similar studies
and hence is worth reporting.

Second, in most patients,we used an uncovered metal
stent with a fine-gauge (5.4 Fr) delivery system and a
7 Fr diameter dedicated plastic stent. In many patients,
antegrade stenting was combined with EUS-guided
transhepatic biliary drainage. Therefore, it cannot be
determined whether similar results would be achieved
if EUS-HGS with a thick delivery system metal stent
was performed without antegrade stenting. However, in
almost all procedures, cholangiography using an ERCP
catheter and replacement with a 0.025-inch guidewire
were performed after fistula dilation. Therefore, theoret-
ically, this method should be effective regardless of the
details of subsequent procedures.

In conclusion, EUS-guided transhepatic biliary
drainage using a 22-gauge FNA needle and a 0.018-
inch guidewire is a useful and promising option for
endoscopists with limited EUS-guided transhepatic
biliary drainage experience in the procedure’s induction
phase in a non-high-volume center.

CONFL ICT OF INTEREST STATEMENT
None.

ORCI D
Kei Yane https://orcid.org/0000-0002-4695-5609
Takayuki Imagawa
https://orcid.org/0000-0001-7760-7933
Yusuke Tomita
https://orcid.org/0000-0002-2746-8020

https://orcid.org/0000-0002-4695-5609
https://orcid.org/0000-0002-4695-5609
https://orcid.org/0000-0001-7760-7933
https://orcid.org/0000-0001-7760-7933
https://orcid.org/0000-0002-2746-8020
https://orcid.org/0000-0002-2746-8020


YANE ET AL. 7 of 7

Tetsuya Sumiyoshi
https://orcid.org/0000-0002-9390-8477
Hitoshi Kondo
https://orcid.org/0000-0002-3905-030X

REFERENCES
1. Sharaiha RZ, Khan MA, Kamal F et al. Efficacy and safety

of EUS-guided biliary drainage in comparison with percu-
taneous biliary drainage when ERCP fails: A systematic
review and meta-analysis. Gastrointest Endosc 2017; 85: 904–
14.

2. Wang K,Zhu J,Xing L et al.Assessment of efficacy and safety of
EUS-guided biliary drainage: A systematic review. Gastrointest
Endosc 2016; 83: 1218–27.

3. Nakai Y, Hamada T, Isayama H et al. Endoscopic management
of combined malignant biliary and gastric outlet obstruction. Dig
Endosc 2017; 29: 16–25.

4. Hara K, Yamao K, Mizuno N et al. Endoscopic ultrasonography-
guided biliary drainage: Who, when, which, and how? World J
Gastroenterol 2016; 22: 1297–303.

5. Kato H, Matsumoto K, Okada H. Recent advances regarding
endoscopic biliary drainage for unresectable malignant hilar
biliary obstruction. DEN Open 2022; 2: e33.

6. Ishiwatari H, Ishikawa K, Niiya F et al. Endoscopic ultrasound-
guided hepaticogastrostomy versus hepaticogastrostomy with
antegrade stenting for malignant distal biliary obstruction. J
Hepatobiliary Pancreat Sci 2022; 29: 703–12.

7. Nakai Y, Isayama H, Yamamoto N et al. Safety and effectiveness
of a long,partially covered metal stent for endoscopic ultrasound-
guided hepaticogastrostomy in patients with malignant biliary
obstruction. Endoscopy 2016; 48: 1125–8.

8. Okuno N, Hara K, Mizuno N et al. Efficacy of the 6-mm fully cov-
ered self -expandable metal stent during endoscopic ultrasound-
guided hepaticogastrostomy as a primary biliary drainage for
the cases estimated difficult endoscopic retrograde cholan-
giopancreatography:A prospective clinical study.J Gastroenterol
Hepatol 2018; 33: 1413–21.

9. Matsunami Y, Itoi T, Sofuni A et al. EUS-guided hepaticoenteros-
tomy using a dedicated plastic stent for the benign pancreati-
cobiliary diseases: A single-center study of a large case series.
Endosc Ultrasound 2021; 10: 294–304.

10. Vila JJ, Pérez-Miranda M, Vazquez-Sequeiros E et al. Initial
experience with EUS-guided cholangiopancreatography for bil-
iary and pancreatic duct drainage: A Spanish national survey.
Gastrointest Endosc 2012; 76: 1133–41.

11. Oh D, Park DH, Song TJ et al. Optimal biliary access point
and learning curve for endoscopic ultrasound-guided hepatico-

gastrostomy with transmural stenting. Therap Adv Gastroenterol
2017; 10: 42–53.

12. Ogura T, Higuchi K. Technical review of developments in
endoscopic ultrasound-guided hepaticogastrostomy.Clin Endosc
2021; 54: 651–9.

13. Isayama H,Nakai Y,Itoi T et al.Clinical practice guidelines for safe
performance of endoscopic ultrasound/ultrasonography-guided
biliary drainage: 2018. J Hepatobiliary Pancreat Sci 2019; 26:
249–69.

14. Iwashita T, Ogura T, Ishiwatari H et al. Utility of dedicated
bougie dilator for a 0.018-inch guidewire during EUS-guided
biliary drainage: A multi-center retrospective cohort study. J
Hepatobiliary Pancreat Sci 2022; 29: 810–6.

15. Kanno Y, Ito K, Sakai T et al. Novel combination of a 0.018-inch
guidewire, dedicated thin dilator, and 22-gauge needle for EUS-
guided hepaticogastrostomy. VideoGIE 2020; 5: 355–8.

16. Hara K,Okuno N,Haba S et al.How to perform EUS-guided hep-
aticogastrostomy easier and safer. J Hepatobiliary Pancreat Sci
2020; 27: 563–4.

17. Ogura T, Ueno S, Okuda A et al. Expanding indications for endo-
scopic ultrasound-guided hepaticogastrostomy for patients with
insufficient dilatation of the intrahepatic bile duct using a 22G
needle combined with a novel 0.018-inch guidewire (with video).
Dig Endosc 2022; 34: 222–7.

18. Cotton PB, Eisen GM, Aabakken L et al. A lexicon for endoscopic
adverse events: Report of an ASGE workshop. Gastrointest
Endosc 2010; 71: 446–54.

19. Ogura T, Masuda D, Takeuchi T et al. Liver impaction tech-
nique to prevent shearing of the guidewire during endoscopic
ultrasound-guided hepaticogastrostomy. Endoscopy 2015; 47:
E583–4.

20. Polkowski M, Jenssen C, Kaye P et al. Technical aspects of
endoscopic ultrasound (EUS)-guided sampling in gastroenterol-
ogy: European Society of Gastrointestinal Endoscopy (ESGE)
Technical Guideline – March 2017. Endoscopy 2017; 49: 989–
1006.

SUPPORTI NG I NFORMATI ON
Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

Video S1 Endoscopic ultrasound-guided hepaticoje-
junostomy using a 22-gauge FNA needle and a 0.018-
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