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Endoscopic ultrasound-guided hepaticogastrostomy (EUS-HGS) through ducts B2 or B3 is effective in most patients with biliary ob-
struction, because B2 and B3 commonly join together. However, in some patients, B2 and B3 do not join each other due to invasive hi-
lar tumors; therefore, single-route drainage is insufficient. Here, we investigated the feasibility and efficacy of EUS-HGS through both
B2 and B3 simultaneously in seven patients. We decided to perform EUS-HGS through both B2 and B3 to achieve adequate biliary
drainage because these two ducts were separate from each other. Here, we report a 100% technical and overall clinical success rate. Ear-
ly adverse effects were closely monitored. Minimal bleeding was reported in one patient (1/7) and mild peritonitis in one patient (1/7).
None of the patients experienced stent dysfunction, fever, or bile leakage after the procedure. EUS-HGS through both B2 and B3 simul-
taneously is safe, feasible, and effective for biliary drainage in patients with separated ducts.

Keywords: Endoscopic ultrasound; Endoscopic ultrasound-guided hepaticogastrostomy by puncturing both B2 and B3

INTRODUCTION

Endoscopic ultrasound-guided hepaticogastrostomy (EUS-
HGS) was first prescribed as a rescue technique following failed
drainage by endoscopic retrograde cholangiopancreatography
(ERCP)."” However, recently, indications EUS-HGS include dif-
ficult ERCP cases, and now it is even being performed for pri-
mary drainage.” EUS-HGS through duct B3 is a widely accepted
technique because it has a larger diameter, and the puncture

can be performed safely via the trans-gastric approach.’
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EUS-HGS through duct B2 has been reported by Hara et al.’
using forward-viewing EUS with an ultraslim needle and guide
wire. In most patients, B2 directly joins B3; therefore, either
of B3 or B2 routes are adequate for decompression of biliary
obstruction. However, in some patients, these two ducts do not
join together, and thus, single-route drainage is not sufficient.

Here, we report our experience of performing EUS-HGS via
both B2 and B3 simultaneously in patients in whom B2 and B3
were divided.

CASE REPORT

We reviewed cases from the Department of Gastroenterology,
Aichi Cancer Center, between February 2019 and April 2021.
We retrospectively examined seven patients (median age, 63
years; range, 41-77 years), (four men and three women) in
whom B2 and B3 were divided by invasive hilar tumor. EUS-
HGS using both B2 and B3 was performed during the same
session. Our rationale for performing EUS-HGS by puncturing



both B2 and B3 was to effectively treat biliary obstruction in
patients with divided B2 and B3.

EUS-HGS was performed by a skilled endoscopist at our
center. EUS was performed using both oblique-view EUS (OV-
EUS, UCT260; Olympus Co. and 580UT; FUJIFILM Co.) and
forward-view EUS (TGF-UC180]J; Olympus Co.). First, the car-
dia was marked using an endoclip to identify the EG junction
under fluoroscopy to avoid inadvertent transesophageal punc-
ture. Second, both B2 and B3 were confirmed by color-Doppler
imaging to avoid vessel puncture, and the duct was then punc-
tured by either a 19-G or 22-G needle preloaded with a 0.018-
inch guidewire or 0.025-inch guidewire (Fig. 1A, B). Third,
the bile duct was confirmed by observing the wire direction
and contrast medium. The fistula was gradually dilated using
a dilator catheter (ES dilator; Zeon Medical) and Tandem XL
Triple Lumen ERCP Cannula (Boston Scientific). Some patients
required additional balloon dilation of the fistulas. Notably,
none of the patients required electrocautery-dilation.”” Finally,
we deployed an FCSEMS (6 mmx12 cm or 15 cm, Niti-S biliary
S-type stent; TaeWoong Medical Co,. Ltd. and Hanarostent; M.1.
TECH) in five patients (Fig. 1C, D). We used a 7F plastic stent
in two patients (Flexima Biliary Stent; Boston Scientific and
Type IT Stent; Gadelus Medical K.K.) (Fig. 1E).

Computed tomography was performed in all patients, 24
hours after the procedure, to assess adverse events, such as stent
migration and bile leakage.
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Table 1 illustrates the patient characteristics, Table 2 shows
the details of the procedure and devices, and Table 3 shows the
outcomes of the procedure and adverse effects.

Here, we report a 100% technical and overall clinical success
rate. Technical success is defined as the ability to complete such

Table 1. Characteristics of the studied patients (n=7)

Characteristic Value
Age (yr), median (range) 63 (41-77)
Sex

Male 4

Female 3
Primary disease

Hilar cholangiocarcinoma 2

Intrahepatic cholangiocarcinoma 3

Hepatocellular carcinoma 1

Colon cancer (metastatic) 1
Indication of EUS-HGS

Primary drainage 1

Salvage drainage 6
Timing of both B2-HGS and B3-HGS

At the same session 7
Anti-coagulant therapy

Patients on anticoagulants 0

Patients not on anticoagulants 7
Ascites

No ascites 5

Mild ascites

Moderate ascites 1

EUS-HGS, endoscopic ultrasound-guided hepaticogastrostomy.

Fig. 1. (A) Endoscopic ultrasound (EUS) picture
showing puncture of B2 using forward-viewing
EUS. (B) EUS picture showing puncture of
B3 using oblique-view EUS. (C) Endoscopic
picture showing that two fully covered self-ex-
panded metallic stent (FCSEMS) open in the
stomach. (D) Fluoroscopic image showing two
FCSEMS deployed in B2 and B3 that open in
the stomach. (E) Endoscopic picture showing
two plastic stents open in the stomach.
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Table 2. Details of the EUS-HGS procedure for both B2 and B3 (n=7)

Table 3. Outcomes of EUS-HGS for both B2 and B3 (n=7)

Procedure-details Value Procedure-outcomes Value
Procedure time (min), median (range) 45.5 (25-108) Technical success rate (%)
Bile-duct diameter (mm), median (range) At the same session 100
B2 4.1(2.5-7.1) Overall clinical success rate (%) 100
B3 5.4 (3.4-6.3) Early complications 2
Type of the echoendoscope Fever 0
B2 Peritonitis (moderate) 1
FV-EUS 5 Stent migration 0
OV-EUS 2 Bile leakage 0
B3 Bleeding (mild) 1
FV-EUS 3 Transesophageal puncture 0
OV-EUS Early stent dysfunction 0
Needle-gauge and guide-wire EUS-HGS, endoscopic ultrasound-guided hepaticogastrostomy.
B2
19 G (preloaded with 0.025-inch wire) 3
B322 G (preloaded with 0.018-inch wire) left hepatic duct. In the majority of cases, B2 and B3 are directly
19 G (preloaded with 0.025-inch wire) 5 connected to each other such that drainage of one of them is
22 G (preloaded with 0.018-inch wire) 2 sufficient for adequate biliary drainage. However, in some cases,
Type of dilators B2 and B3 are divided either by tumor invasion or by normal
Mechanical dilator anatomical variation, which makes the drainage of both ducts
B2 3 necessary for effective drainage.”
A dl?i?tional Balloon dilatation > In this study, we reported the efficacy and safety of perform-
B 4 ing EUS-HGS through both B2 and B3 separately during the
B3 2 same session in patients in whom B2 and B3 were divided. The
Cautery 0 most important points to be considered in this new interven-
Type of the stent tion are technical success, clinical success, and safety. We per-
Plastic stent formed EUS-HGS in seven patients, by puncturing both B2 and
Ei ; B3, with 100% technical and overall clinical success rates.
Metallic stent The management of hilar obstructive jaundice is both diffi-
B2 5 cult and complicated. The placement of multiple metal stents
B3 5 is effective in some patients for a limited duration. However,

EUS-HGS, endoscopic ultrasound-guided hepaticogastrostomy; FV-EUS,
forward-viewing EUS; OV-EUS, oblique-view EUS.

a procedure safely without significant adverse effects, while
clinical success is defined as the relief or substantial reduction
of preprocedural symptoms, such as jaundice and fever. Early
adverse effects were closely monitored. Minimal bleeding in
one patient (1/7) and mild peritonitis in one patient (1/7) were
observed. No patient showed evidence of stent dysfunction or
dislocation on follow-up CT. None of the patients developed
fever or bile leakage after the procedure.

DISCUSSION

There are many anatomical variations in the confluence of the
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re-intervention in situations involving multiple stents is usually
difficult. Multiple plastic stents are also effective (stent-by-stent),
but three plastic stents are typically most frequently deployed
via a trans-papilla approach. Our suggestion is to drain the right
lobe using 2 to 3 trans-papillary plastic stents and to perform
two EUS-HGSs to drain the left lobe through B2 and B3. To the
best of our knowledge, our study is the first to describe EUS-
HGS through both the B2 and B3 routes simultaneously. The
B3 route is the most widely recommended route for EUS-HGS
because of the wider caliber of B3 and no intervening branch of
the portal vein. Moreover, B3 is deeper than B2; therefore, the
puncture is always via the lesser curve of the stomach. However,
guidewire negotiation, dilation, and stent deployment are more
difficult because of the angled course of B3.”

B2-puncture is an easier approach for the rendezvous tech-



nique because of the direct continuation between B2 and the
left hepatic duct. However, B2-puncture using OV-EUS some-
times inadvertently takes a transesophageal route; therefore, we
usually use forward-viewing EUS for B2-puncture and apply
up-angulation while scoping in the stomach for better visualiza-
tion and puncturing B2 from the lesser curve of the stomach.™"

Theoretically, puncturing both B2 and B3 during the same
session increases the risk of complications. However, we expe-
rienced minimal side effects in the form of minor bleeding and
mild peritonitis. The bleeding observed in the patient was due
to tumor invasion and not a complication of the procedure. It
was self-limited and managed effectively using an endoclip. The
patient who developed mild peritonitis had preexisting ascites,
which increased the risk of peritonitis.

Our team has previously reported the superiority of using 6
mm, 12 cm FCSEMS for EUS-HGS. A smaller caliber reduces
the risk of focal cholangitis, while a longer stent better resists
stent migration. Deploying fully covered stents in this inter-
vention enables stent exchange and re-interventions.” However,
we deployed plastic stents in two patients in this study because
B2 and B3 were not dilated. We prefer and recommend placing
plastic stents to prevent focal cholangitis.

Our study has some limitations. First, this was a small cohort
study. Second, the retrospective nature of the study may have
introduced a selection bias. Third, this study was conducted at a
single center. Therefore, a multicenter study is needed to exam-
ine this technique.

We conclude that EUS-HGS through both B2 and B3 during
the same procedure is safe, feasible, and effective for biliary
drainage in patients with divided B2 and B3. Careful patient
selection for this procedure is recommended to achieve better
outcomes. Patients with ascites may be at risk for peritonitis
and may benefit from therapeutic paracentesis prior to the pro-
cedure. This procedure should be performed by experienced,
skilled endosonographers to minimize procedural time and
decrease the risk of side effects.

Conflicts of Interest

The authors have no potential conflicts of interest.

Funding

None.

Elshair et al. EUS-HGS by puncturing both B2 and B3

Acknowledgments

The authors are thankful to Prof. Kenneth Tanabe and Dr. Ibra-
him Essa at the Surgery Department, Massachusetts General
Hospital, Harvard Medical School, for their critical reading of our
manuscript.

Author Contributions

Conceptualization: KH, NO, SH, TK, ME; Data curation: NO,
SH; Investigation: ME, AB; Methodology: KH, AB, ME; Project
administration: KH, NO; Software: ME, AB, MZAA; Supervision:
all authors; Writing-original draft: ME, AB, MZAA, AE; Writing-
review & editing: all authors.

ORCID
Moaz Elshair https://orcid.org/0000-0003-2921-7417
Kazuo Hara https://orcid.org/0000-0002-4699-6136

Nozomi Okuno https://orcid.org/0000-0001-6376-687X

Shin Haba https://orcid.org/0000-0002-7578-5610
Takamichi Kuwahara https://orcid.org/0000-0001-8348-8926
Asmaa Bakr https://orcid.org/0000-0001-8287-2440
Abdou Elshafei https://orcid.org/0000-0003-3260-9462

Mohamed Z. Abu-Amer https://orcid.org/0000-0002-7085-594X

REFERENCES

1. Park DH, Jang JW, Lee SS, et al. EUS-guided biliary drainage with
transluminal stenting after failed ERCP: predictors of adverse events
and long-term results. Gastrointest Endosc 2011;74:1276-1284.

2. Teoh AY, Dhir V, Kida M, et al. Consensus guidelines on the optimal
management in interventional EUS procedures: results from the
Asian EUS group RAND/UCLA expert panel. Gut 2018;67:1209-
1228.

3. Okuno N, Hara K, Mizuno N, et al. Efficacy of the 6-mm fully
covered self-expandable metal stent during endoscopic ultra-
sound-guided hepaticogastrostomy as a primary biliary drainage for
the cases estimated difficult endoscopic retrograde cholangiopan-
creatography: a prospective clinical study. ] Gastroenterol Hepatol
2018;33:1413-1421.

4. Ogura T, Higuchi K. Technical tips for endoscopic ultrasound-guid-
ed hepaticogastrostomy. World J Gastroenterol 2016;22:3945-3951.

5. Hara K, Okuno N, Haba §, et al. How to perform EUS-guided he-
paticogastrostomy easier and safer. ] Hepatobiliary Pancreat Sci
2020;27:563-564.

6. Hara K, Yamao K, Mizuno N, et al. Endoscopic ultrasonogra-

545


http://orcid.org/0000-0003-2921-7417
https://doi.org/10.1016/j.gie.2011.07.054
https://doi.org/10.1016/j.gie.2011.07.054
https://doi.org/10.1016/j.gie.2011.07.054
https://doi.org/10.1136/gutjnl-2017-314341
https://doi.org/10.1136/gutjnl-2017-314341
https://doi.org/10.1136/gutjnl-2017-314341
https://doi.org/10.1136/gutjnl-2017-314341
https://doi.org/10.1111/jgh.14112
https://doi.org/10.1111/jgh.14112
https://doi.org/10.1111/jgh.14112
https://doi.org/10.1111/jgh.14112
https://doi.org/10.1111/jgh.14112
https://doi.org/10.1111/jgh.14112
https://doi.org/10.1111/jgh.14112
https://doi.org/10.3748/wjg.v22.i15.3945
https://doi.org/10.3748/wjg.v22.i15.3945
https://doi.org/10.1002/jhbp.774
https://doi.org/10.1002/jhbp.774
https://doi.org/10.1002/jhbp.774
https://doi.org/10.3748/wjg.v22.i3.1297

% CLINICAL ENDOSCOPY

phy-guided biliary drainage: who, when, which, and how? World J Radiol 2016;81:250-255.

Gastroenterol 2016;22:1297-1303. 9. Giovannini M. EUS-guided hepaticogastrostomy. Endosc Ultra-
7. Isayama H, Nakai Y, Itoi T, et al. Clinical practice guidelines for safe sound 2019;8(Suppl 1):S35-S39.

performance of endoscopic ultrasound/ultrasonography-guided bil- ~ 10. Elshair M, Hara K, Haba S, et al. Combined duodenal stenting and

iary drainage: 2018. ] Hepatobiliary Pancreat Sci 2019;26:249-269. endoscopic ultrasound-guided hepaticogastrostomy using for-
8. Sarawagi R, Sundar S, Raghuvanshi S, et al. Common and uncom- ward-viewing echoendoscope: a one-scope technique. Endoscopy

mon anatomical variants of intrahepatic bile ducts in magnetic res- 2022;54:E516-E517.

onance cholangiopancreatography and its clinical implication. Pol ]

546


https://doi.org/10.3748/wjg.v22.i3.1297
https://doi.org/10.3748/wjg.v22.i3.1297
https://doi.org/10.1002/jhbp.631
https://doi.org/10.1002/jhbp.631
https://doi.org/10.1002/jhbp.631
https://doi.org/10.12659/pjr.895827
https://doi.org/10.12659/pjr.895827
https://doi.org/10.12659/pjr.895827
https://doi.org/10.12659/pjr.895827
https://doi.org/10.4103/eus.eus_47_19
https://doi.org/10.4103/eus.eus_47_19
https://doi.org/10.1055/a-1640-8177
https://doi.org/10.1055/a-1640-8177
https://doi.org/10.1055/a-1640-8177
https://doi.org/10.1055/a-1640-8177



