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ABSTRACT

Background and Objectives: Adverse events (AEs) such as bile peritonitis or pneumoperitoneum might occur during 
procedural steps for EUS‑guided hepaticogastrostomy (HGS), such as during device exchange and after fistula dilation 
until stent deployment. Reducing the steps to the EUS‑HGS procedure might therefore be ideal to prevent the occurrence 
of AEs. Recently, a novel, fully covered self‑expandable metal stent (FCSEMS) has become available. Because of the 
fine‑gauge stent delivery system (5.9Fr), fistula dilation might not be needed before stent deployment during EUS‑HGS. 
The aim of this pilot study was to evaluate the technical feasibility and safety of one‑step EUS‑HGS using a novel 8‑mm 
diameter FCSEMS. Patients and Methods: The primary outcome in this study was technical success, and the secondary 
outcomes were procedure‑ and stent‑related AEs and clinical success. The technical success of one‑step EUS‑HGS was 
defined as successful FCSEMS deployment without any fistula dilation. Procedure time was measured from scope insertion 
to successful FCSEMS deployment. Results: One‑step EUS‑HGS using the novel FCSEMS was attempted on 14 patients. 
Technical success with a short procedure time (median: 7 min) and clinical success were obtained in all patients. In addition, 
procedure‑related AEs such as bleeding, bile peritonitis, and stent migration during the procedure were not observed in any 
patients. Conclusions: One‑step EUS‑HGS using the novel FCSEMS with a fine‑gauge stent delivery system is technically 
feasible and shortens the procedure time with no requirement for additional fistula dilation, resulting in a potential reduction 
in procedure‑related AEs.

Key words: ERCP, EUS‑guided biliary drainage, EUS‑guided hepaticogastrostomy, EUS‑guided hepaticogastrostomy

Access this article online
Quick Response Code:

Website:

www.eusjournal.com

DOI:

10.4103/EUS-D-20-00206

Video Available on: www.eusjournal.com

Original Article



356 ENDOSCOPIC ULTRASOUND / VOLUME 10 | ISSUE 5 / SEPTEMBER-OCTOBER 2021

Ogura, et al.: Novel technique for EUS-HGS

INTRODUCTION

Malignant biliary obstruction is usually treated by 
biliary drainage (BD) under ERCP.[1‑3] However, if  
the patient shows complications with malignant 
duodenal obstruction, such as that due to cancer of  
the pancreatic head, or surgically altered anatomy, the 
approach to the ampulla of  Vater might be challenging. 
Percutaneous transhepatic biliary drainage (PTBD) 
has been performed as an alternative method. 
However, several disadvantages of  PTBD, such as 
extra‑drainage and cosmetic issues, have led to the 
development of  EUS‑guided biliary drainage (EUS‑BD).
[4‑10] Among EUS‑BD procedures, EUS‑guided 
hepaticogastrostomy (HGS) is indicated for patients 
with duodenal obstruction or surgically altered anatomy. 
To date, various meta‑analyses regarding EUS‑BD 
have been published.[4,11,12] According to these reports, 
the technical success rate of  EUS‑HGS appears high; 
however, the rate of  adverse events (AEs) is also high. 
Therefore, methods to prevent the occurrence of  AEs, 
such as bile peritonitis or pneumoperitoneum, that 
might occur during the procedural steps for EUS‑HGS, 
such as during device exchange and after fistula dilation 
until stent deployment, are needed.[13] Reducing the 
steps in the EUS‑HGS procedure might therefore be 
ideal to prevent the occurrence of  AEs.

Recently, a novel, fully covered self‑expandable metal 
stent (FCSEMS) has become available in Japan. Due 
to the fine‑gauge stent delivery system, fistula dilation 
might not be needed before stent deployment. The 
aim of  this pilot study was to evaluate the technical 
feasibility and safety of  one‑step EUS‑HGS using a 
novel FCSEMS.

PATIENTS AND METHODS

This retrospective study analyzed consecutive patients 
in whom one‑step EUS‑HGS was attempted between 
January and March 2020. The indications for one‑step 
EUS‑HGS were as follows: (1) advanced malignancy; 
(2) inaccessible papilla due to duodenal obstruction 
or surgically altered anatomy such as Roux‑en‑Y 
anastomosis; (3) consent from the patient to undergo 
the procedure; and (4) refusal of  PTBD at the time 
of  obtaining informed consent before ERCP. The 
exclusion criteria were (1) refusal to undergo the 
procedure, (2) uncontrolled coagulopathy, (3) pregnancy, 
(4) age <18 years, and (5) presence of  ascites between 
the hepatic parenchyma and stomach wall. All analyzed 

patients provided written, informed consent to undergo 
all procedures associated with this study. This study was 
approved by the institutional review board at Osaka 
Medical College.

Details of the novel fully covered self‑expandable 
metal stent and technical tips for one‑step 
EUS‑hepaticogastrostomy
Figure 1 shows the novel FCSEMS 
(HANAROSTENT® Biliary Full Cover Benefit™: 
HANARO Benefit; M.I. Tech, Seoul, Korea). The 
tip of  this stent is extremely tapered and stiff. 
Compared with a standard ERCP catheter (7 Fr, MTW; 
Endoskopie, Wesel, Germany), the stent delivery system 
is thinner (5.9 Fr). Two stent diameters (6 or 8 mm) are 
available, and lengths of  10 cm and 12 cm can also be 
selected. In this study, an 8‑mm diameter and 12‑cm 
long EUS‑HGS stent were used.

Figure 2 shows technical tips for one‑step 
EUS‑HGS [Video 1]. The intrahepatic bile duct (B3) 
was punctured using a 19‑G needle (EZ Shot 3 Plus; 
Olympus Medical Systems, Tokyo, Japan), and bile 
juice was aspirated. Contrast medium was injected to 
obtain images of  the hepatic bile duct [Figure 2a]. 
After a 0.025‑inch guidewire (VisiGlide 1; Olympus 
Medical Systems) was inserted into the biliary 
tract [Figure 2b], the fine needle aspiration needle 
was removed [Figure 2c]. Next, using the stent 
delivery system, the novel FCSEMS was inserted 
into the left hepatic bile duct [Figure 2d] without 
any dilation devices such as balloon or electrocautery 
dilators (EDs). Finally, stent deployment from the left 
hepatic bile duct to the stomach was performed using 
the intrascope channel release technique, as previously 

Figure 1. The novel fully covered self‑expandable metal stent with a 
fine gauge stent delivery system (5.9Fr) and standard ERCP catheter
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described.[14] After EUS‑HGS, all patients underwent 
computed tomography to detect early AEs such as stent 
migration.

Definitions and statistical analysis
The physical condition of  patients before EUS‑HGS 
was evaluated according to the American Society of  
Anesthesiologists (ASA) Physical Status Classification 
system.[15] The primary outcome in this study was 
technical success, and the secondary outcomes were 
procedure‑ and stent‑related AEs and clinical success. 
Technical success was defined as successful FCSEMS 
deployment without any fistula dilation, and clinical 
success was defined as a decrease in serum bilirubin 
levels to <50% of  the pretreatment value within 
14 days. Procedure time was measured from scope 
insertion to successful stent deployment. Follow‑up 
days were measured from the day of  EUS‑HGS 
to the patient’s death or last follow‑up. Stent 
patency was also measured from stent deployment 
to dysfunction, such as cholangitis, occlusion, or 
dislocation. Descriptive statistics are presented as 
median (interquartile range [IQR]) and frequency for 
continuous and categorical variables, respectively. AEs 
associated with the procedures were evaluated according 
to the severity grading system of  the American Society 
for Gastrointestinal Endoscopy lexicon.[16]

RESULTS

In total, 14 patients (8 males, 6 females; median 
age: 76 years; IQR: 62–89 years) were enrolled in 
this study. Table 1 shows the patients’ demographic 
characteristics. The median number of  comorbidities 
was three (IQR: 1.0–6.0), and the ASA classification 
was III (n = 9) or IV (n = 3). Pancreatic cancer 
was the most common disease causing obstructive 
jaundice in 64.3% (n = 9), followed by gastric cancer in 

21.4% (n = 3), and bile duct cancer in 14.3% (n = 2). 
Among 14 patients, EUS‑HGS was attempted because 
of  duodenal obstruction (78.6%, n = 11) and surgically 
altered anatomy (21.4%, n = 3).

Table 2 shows technical outcomes from this study. 
Technical success with a short procedure time 
(median: 7 min) and clinical success were obtained in 
all patients. In addition, no procedure‑related AEs such 
as bleeding, bile peritonitis, and stent migration during 
the procedure were observed. The median stent patency 
was 101 days. During follow‑up, stent dysfunction 
was observed in one patient; this patient successfully 
underwent one‑step EUS‑HGS without experiencing 
any procedure‑related AEs [Figure 3a]. However, after 
7 days, inflammatory and liver markers were elevated. 
On computed tomography, biliary dilatation was 
observed in the B2 segment [Figure 3b]. This patient 
was considered to be complicated by focal cholangitis 
in the B2 segment because of  biliary obstruction by 
FCSEMS. We tried to exchange this stent for a plastic 
stent. First, the mesh of  the EUS‑HGS was broken 
using the ERCP catheter, through which the guidewire 
was inserted into the biliary tract [Figure 4a]. Next, the 
EUS‑HGS stent was removed using a forceps biopsy 
device [Figure 4b]. By doing so, the guidewire was still 
placed after stent removal [Figure 4c]. If  no fistula had 
been created, we could safely perform reintervention 
using this guidewire.[17] Finally, stent exchange was 
successfully performed [Figure 4d]. After this procedure, 
clinical symptoms and laboratory findings improved.

DISCUSSION

Risk factors associated with AEs from EUS‑BD 
have been evaluated in several studies.[18‑20] In a 
study of  dilation devices, Honjo et al. compared an 
ultra‑tapered mechanical dilator (MD) with an ED.[18] 

Figure 2. (a) The intrahepatic bile duct is punctured using a 19‑G needle, and contrast medium is injected to obtain images of the hepatic bile 
duct. (b) A 0.025‑inch guidewire is inserted into the biliary tract. (c) The needle is removed. (d) The stent delivery system for the novel fully 
covered self‑expandable metal stent is inserted into the left hepatic bile duct without any dilation devices, and successfully deployed

dcba
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Among 64 patients who underwent EUS‑HGS (n = 49) 
and EUS‑guided pancreatic duct drainage (n = 15), 
33 patients underwent fistula dilation using the 
ultra‑tapered MD, and 31 patients underwent using 
an ED. As a result, initial dilation was successfully 
achieved in 95.3% (61/64); 97% (32/33) in the MD 
group, and 93.3% (29/31) in the ED group. AEs 
were observed in 14 patients (abdominal pain in eight 

and bleeding in six). All bleeding events occurred 
in the ED group, with no bleeding in the MD 
group (P = 0.04). They, therefore, recommended that 
ED should be avoided to prevent AEs, if  possible. 
A similar result was reported in another study.[19] From 
the perspective of  preventing bleeding, the use of  
non‑EDs might be important. On the other hand, 
abdominal pain, bile leakage, and peritonitis are more 
commonly observed as procedure‑related AEs. These 
AEs sometimes prove critical for patients with a 
poor general condition. In addition, if  these AEs are 
observed, the time to resumption of  oral intake is 
postponed, and quality of  life might be decreased. 
These AEs should therefore be avoided along with 
bleeding. One of  the scenarios regarding the occurrence 
of  AEs might be bile leakage during an EUS‑HGS 
procedure. The conventional EUS‑HGS method is 
as follows: bile duct puncture, guidewire insertion, 
fistula dilation, and stent deployment. To prevent 
bile leakage, reducing the number of  device changes 
and minimizing the procedure time are important.[21] 
Fistula dilation is therefore ideal to prevent bile leakage 
through the fistula and shortens the procedure time. 
Indeed, the procedure time in this study was extremely 
short, and no AEs (including abdominal pain and 
bile leakage) were seen in any patients. Park et al. 
also conducted a prospective randomized study of  
one‑step EUS‑HGS.[22] In their study, a dedicated stent 
with a 3‑Fr‑tip 4‑Fr‑tapered metal 7‑Fr introducer was 
used as the EUS‑HGS stent. The technical success 
rate of  one‑step EUS‑HGS was 88% (14/16). In 
addition, compared with conventional metal stents, the 
procedure time was significantly shorter (10 vs. 15 min; 
P = 0.007). Among patients who underwent successful 

Table 1. Demographic and patient characteristics 
and technical results in the entire cohort
Variable % (n)
Total number of patients 14
Age (year), median (IQR) 76.00 (62.00‑89.00)

<75 35.7 (5)
≥75 64.3 (9)

Gender
Female 42.9 (6)
Male 57.1 (8)
Number of comorbidity, median (IQR) 3 (1.00‑6.00)
Classification of ASA

III 57.1 (8)
II 42.9 (5)

Disease
Pancreatic cancer 64.3 (9)
Gastric cancer 21.4 (3)
Bile duct cancer 14.3 (2)

Reason for EUS‑BD
Duodenal obstruction 78.6 (11)
Surgically altered anatomy 21.4 (3)

IQR: Interquartile range; ASA: American Society of Anesthesiologists; 
BD: Biliary drainage

Table 2. Technical outcome of this study
Variable % (n)
Technical success

Yes 100 (14)
No 0

Clinical success
Yes 100
No 0

Procedure time (min), median (IQR) 7 (5.00‑10.00)
Procedure‑related adverse event 0
Stent‑related adverse event 7.1 (1)
Follow‑up period (days), median (range) 111 (89‑170)
IQR: Interquartile range

Figure 4. (a) A guidewire is inserted into the biliary tract through 
the endoscopic ultrasound‑guided hepaticogastrostomy stent. 
(b) The metal stent is removed using a forceps biopsy device. (c) The 
guidewire is still placed in the biliary tract. (d) Plastic stent deployment 
is performed

dc

ba
Figure 3. (a) EUS‑guided hepaticogastrostomy using a novel fully 
covered self‑expandable metal stent is successfully performed. 
(b) Biliary dilatation is observed in the B2 segment (focal cholangitis)

ba
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one‑step EUS‑HGS, no AEs were observed. However, 
technical success was not obtained in two patients 
because of  transmural resistance to stent introduction; 
this might have been due to the 7‑Fr introducer. On 
the other hand, the stent introducer in our study was 
only 5.9 Fr, which was smaller than the ERCP catheter. 
Therefore, although our study had several limitations, 
such as the single arm, retrospective design, and the 
small patient cohort, our stent appears to be suitable 
for one‑step EUS‑HGS. Another strength of  our study 
is the stent diameter. Compared with stents with a 
6‑mm diameter, 8‑mm diameter of  the FCSEMS has 
high radial force; therefore, the risk of  stent dislocation 
is low. Indeed, according to clinical study on EUS‑HGS 
using a 6‑mm diameter FCSEMS,[23] the stent dislocation 
rate was 20% (4/20). In a similar study on one‑step 
EUS‑HGS study using a 6‑mm diameter FCSEMS,[24] 
stent migration was seen in 20% (1/6). On the other 
hand, in the present study, no stent dislocation or 
migration was seen in any patient. Therefore, if  a 6‑mm 
diameter FCSEMS is used as the EUS‑HGS stent, 
stent dislocation or migration may occur. However, the 
selection of  the metal stent diameter should be decided 
according to the intrahepatic bile duct dilatation. If  a 
large diameter metal stent is placed in a small diameter 
bile duct, tissue hyperplasia and side brunch occlusion 
may occur. However, a 6‑mm diameter metal stent is 
associated with an increased risk of  stent dislocation 
because of  its small radial force, as described above. 
If  a metal stent can be placed across a sufficient 
amount of  hepatic parenchyma, several AEs, such as 
stent dislocation or bile leakage, might be prevented.[21] 
Therefore, when a small diameter metal stent is placed, 
a sufficient amount of  hepatic parenchyma may be 
needed to prevent stent dislocation.

In the present study, because of  the FCSEMS design, 
focal cholangitis arose as a complication in one patient 
because of  obstruction in the B2 segment. If  stent 
deployment is performed at an inappropriate site, 
focal cholangitis can occur as a result of  side brunch 
obstruction, although the risk of  tissue hyperplasia 
might be lower compared with using a partially 
covered self‑expandable metal stent (PCSEMS). On 
the other hand, focal cholangitis could be prevented 
if  our stent design is partially covered, although tissue 
hyperplasia can be complicated at this uncovered site. 
A comparison study between PCSEMS and FCSEMS 
is therefore needed to determinate which stent should 
be used. To prevent stent migration into the abdominal 
cavity, further improvements in stent design, such as 

a lumen‑apposing shape, are needed. However, in this 
design, the delivery system is large; therefore, because 
fistula dilation is needed, the procedure time may 
be prolonged and the risk of  bile leakage may be 
increased. To prevent stent migration or dislocation, 
we usually pay attention to the diameter of  the hepatic 
parenchyma and tips for the stent release technique. If  
intrahepatic bile duct puncturing is performed across 
a sufficient amount of  hepatic parenchyma, the risk 
of  stent migration or dislocation may be reduced. In 
addition, if  the intra‑scope channel release technique[14] 
is used, adhesion between hepatic parenchyma and 
stomach wall may be obtained, and stent migration 
into the abdominal cavity may be prevented. Further 
evaluation in a prospective study should be conducted to 
confirm this theory. Furthermore, in this study, because 
of  the short follow‑up period, stent dysfunction was 
observed in one patient (focal cholangitis). Therefore, 
the feasibility of  reintervention should be evaluated in a 
long‑term follow‑up study.

CONCLUSIONS

In conclusion, one‑step EUS‑HGS using a novel 8‑mm 
diameter covered metal stent with a fine‑gauge stent 
delivery system is technically feasible and shortens the 
procedure time with no requirement for additional 
fistula dilation, resulting in a potential reduction in 
procedure‑related AEs. A prospective randomized study 
on conventional self‑expandable metal stents is needed 
to verify our results.
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