
Introduction
Traditionally, fully covered self-expandable metal stents
(FCSEMSs) are placed under fluoroscopic and endoscopic gui-
dance [1]. Similarly, FCSEMSs used in endoscopic ultrasound
(EUS)-guided drainage of pancreatic fluid collections and drain-
age of the gallbladder and bile duct [1–5], are also deployed
under fluoroscopic and endoscopic views.

Recently, a novel lumen-apposing FCSEMS (LA-FCSEMSs)
mounted on an electrocautery-enhanced delivery system (Hot
AXIOS™, Boston Scientific Corp., Marlborough, MA, United
States) has been developed and reported to be safe and effec-
tive for performing EUS-guided transluminal drainage [6–10].
The stent is clearly visible on EUS view, thus potentially allowing
the use of fluoroscopy to be limited during its deployment. In

early experiences, however, release of the proximal flange of
the stent has mostly been performed using endoscopic view
guidance to ensure proper positioning [7, 8, 10].

We describe a technique that we have named the Intra-
Channel Stent Release Technique (ICSRT), which allows us to
perform stent placement under complete EUS control, without
the use of either fluoroscopic or endoscopic views.

Material and methods
Study population

Data from all consecutive patients who underwent EUS-guided
drainage of pancreatic fluid collections, gallbladder, and com-
mon bile duct (CBD) using the novel LA-FCSEMS in two tertiary
referral University Hospitals (Humanitas Research Hospital,
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ABSTRACT
Background Recently, a novel lumen-apposing fully covered self-

expanding metal stent (LA-FCSEMS) mounted on an electrocau-

tery-enhanced delivery system has been developed to perform

endoscopic ultrasound (EUS)-guided transluminal drainage. From

early experience, however, release of the proximal flange of the

stent has mostly been done using endoscopic view guidance to en-

sure proper positioning.

Aim We describe a new technique that we have named the Intra-

Channel Stent Release Technique (ICSRT) to perform stent place-

ment under complete EUS control, without the use of either fluoro-

scopic or endoscopic views.

Material and methods Data on all consecutive patients who un-

derwent EUS-guided drainage using the new ICSRT between June

2014 and April 2016 were retrospectively retrieved from two insti-

tution databases. All EUS procedures were performed by experi-

enced endoscopists with the patient under conscious or deep seda-

tion. The total procedure and stent deployment time, and adverse

events related to stent positioning with the ICSRT were evaluated.

Results One hundred consecutive patients (51 women; mean age

± SD, 66 ± 15.2 years, range 34–95) underwent EUS-guided trans-

luminal drainage with the Hot AXIOS™ device using the new ICSRT.

The procedure was technically successful in all but one patient (1%).

The mean total procedural time was 21.9 minutes (range 7–50),

while the mean time for stent placement was 3.2 minutes (range

1–15). No major adverse events occurred.

Discussion The ICSRT has been used to deploy the newly devel-

oped lumen-apposing FCSEMS under complete EUS guidance with-

out fluoroscopic and/or endoscopic assistance. The technique ap-

pears to be safe and highly effective and should be learned by all in-

terventional endosonographers in order to be able to perform

drainage in all clinical scenarios.
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Rozzano, Italy and Catholic University, Rome, Italy) between
June 2014 and April 2016, were retrospectively retrieved from
each single institution database. Patients unsuitable for LA-
FCSEMS positioning were not included. Exclusion criteria for
Hot AXIOS™ stent placement were: distance of the target
lesion >1 cm from the intestinal wall, presence of contracted
gallbladder in the case of gallbladder drainage, and CBD diam-
eter < 12mm in the case of biliary drainage.

Starting in June 2014, all the stents were deployed using the
newly developed technique (ICSRT, described below) in both
institutions. The protocol to carry out retrospective revision of
the cases was approved by each local institutional ethics com-
mittee. All patients gave their informed consent before the use
of the Hot AXIOS™ device.

The Hot AXIOS™ delivery system

The device used in this study (Hot AXIOS™ stent and delivery
system, Boston Scientific Inc.) is a through-the-scope LA-
FCSEMS mounted on a delivery system with an electrocautery
wire at the distal tip. The stent is delivered through a 9- or a
10.8-French catheter (▶Table1), which is Luer-locked to the in-
let port of the echoendoscope’s working channel to allow full
control of stent deployment by the endoscopist, without the
need for assistance.

Procedure

All EUS procedures were performed by experienced endos-
copists with the patient under conscious or deep sedation,
using a conventional therapeutic linear echoendoscope (GF-
UC140T, GF-UC180T, Olympus Medical Systems Europe, Ham-
burg, Germany). Once the target structure (i. e. pancreatic fluid
collection, gallbladder, bile duct) was identified, Doppler exam-
ination was performed to exclude the presence of interposing
vessels. The Hot AXIOS™ catheter was then inserted in the
working channel of the echoendoscope and the Luer lock se-
cured to the inlet port of the working channel. After unlocking,
the tip of the delivery system was advanced outside the work-
ing channel by moving the catheter control hub downwards un-
til contact with the gut wall was demonstrated by EUS. The de-
livery system was connected to the electrosurgical generator
(settings: pure cut mode, 100 Watts, ICC 200, ERBE [AUTOCUT
mode, effect 5; ERBE Electrosurgery, Tübingen, Germany]) and
penetration of the target structure accomplished by applying
pure cut current, while further advancing the catheter control
hub downwards. After the catheter was fully inside the target
structure, the distal flange of the stent was deployed under
EUS by moving the deployment hub upwards. When fully
opened, the distal flange becomes visible inside the target
structure and appears completely flat like a disc or “Frisbee”
(▶Fig. 1 and ▶Fig. 2). The maneuver for the deployment of
the proximal flange started by pulling the distal flange back, to-
ward the gut wall by moving the catheter control hub upwards
until the shape of the flange changed from flat to oval. When
this change in the shape of the distal flange occurs, the proxi-
mal flange can be deployed safely. The deployment was then
accomplished by moving the deployment hub fully upwards
and this occurred inside the working channel without the

assistance of endoscopic view. The scope was then gently with-
drawn while the catheter control hub was slowly pushed down-
wards, to allow for the exit of the proximal flange (▶Fig. 3)
from the working channel to complete the release of the stent
(▶Video 1).

▶Table 1 Characteristics of the different commercially available Hot
Axios™ stents and delivery systems.

Stent

type

Flange,

mm

Lumen,

mm

Saddle,

mm

Catheter,

Fr

06– 08 14  6  8  9

08– 08 17  8  8  9

10– 10 21 10 10 10.8

15– 10 24 15 10 10.8

▶ Fig. 1 Endoscopic ultrasound image of an intracavity flange of
fully covered lumen-apposing self-expandable metal stent deployed
into pancreatic pseudocyst.

▶ Fig. 2 Endoscopic ultrasound image of intra-common bile duct
(CBD) flange of fully covered lumen-apposing self-expandable
metal stent.
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Study parameters

Total procedure and stent deployment time, and any adverse
events related to stent positioning with the ICSRT were evaluat-
ed. The total procedure time was defined as the time from in-
sertion to exit of the echoendoscope from the mouth of the pa-
tient. The stent deployment time was defined as the time from
insertion of the Hot AXIOS™ into the working channel of the
echoendoscope to the endoscopic confirmation of correct
proximal flange deployment into the gastrointestinal lumen.

Results
During the study period, 100 consecutive patients (51 women;
mean age ± SD, 66 ± 15.2 years, range 34–95) underwent EUS-
guided transluminal drainage with the Hot AXIOS™ device
using the intra-channel stent release technique.

In total, 36 patients underwent drainage of a pancreatic
pseudocyst and an additional 22 patients underwent drainage
of a walled-off pancreatic necrosis (▶Table 2); 16 patients
deemed to be high surgical risk underwent drainage of the gall-
bladder due to acute cholecystitis (▶Table3); 26 patients with
malignant distal biliary obstruction underwent biliary drainage
after an unfeasible or failed endoscopic retrograde cholangio-
pancreatography (ERCP) (▶Table 4). A 6mm internal diameter
and 8mm long stent was used in eight patients, an 8mm×8
mm stent in 20 patients, a 10mm×10mm stent in 33 patients,
and a 15mm×10mm stent in 39 patients. Sixty-four proce-
dures were performed from the stomach (64%), while the re-
maining 36 were carried out from the duodenum (36%).

The procedure was technically successful in all but one pa-
tient (1%). Failure occurred in a patient with acute cholecystitis
due to inability to release the proximal flange.

The mean total procedural time was 21.9 minutes (range 7–
50 minutes), while the mean time for stent placement was 3.2
minutes (range 1–15 minutes).

In patients with successful stent placement, no major ad-
verse events occurred. Only one self-limited intraprocedural
bleeding was observed at the end of stent placement in a case
of gallbladder drainage.

Discussion
We present the clinical results of a novel technique to deploy a
recently developed lumen-apposing FCSEMS, which is mounted
on an electrocautery-enhanced delivery system. The technique
utilizes an intra-channel stent release maneuver, using com-
plete EUS guidance without endoscopic or fluoroscopic ima-
ging. The high technical success rate observed in our large co-
hort with only one failure demonstrates that this method is safe
and highly effective.

Interventional EUS is an expanding field [4, 8, 11–15] that
until now has been performed using accessories borrowed
from the ERCP armamentarium. The role of EUS has thus been
limited to accessing the target, while the rest of the procedure
has been completed utilizing endoscopic and fluoroscopic ima-
ging while continuing to use the echoendoscope. Our study de-
monstrates that using endosonographic control alone to place
and position the LA-FCSEMS can eliminate the need for endo-
scopic and fluoroscopic imaging. This represents a major
breakthrough in interventional EUS with great potential for fu-
ture applications.

When first developed, deployment of the proximal flange of
the Axios stent was recommended to be performed under
endoscopic view after visualization of a black marker on an ex-
ternal sheet of the delivering catheter, which is all white [2].
The technique we described for stent deployment under com-
plete EUS guidance without the aid of endoscopic view or

▶ Fig. 3 Endoscopic view of an intraluminal flange of fully covered
lumen-apposing self-expandable metal stent deployed into pan-
creatic pseudocyst draining purulent fluid.

VIDEO 1

▶Video 1: Sequential steps for the new Intra-Channel Stent Re-
lease Technique (ICSRT) to deploy the Hot AXIOS™ stent. In early
experiences, release of the proximal flange of the stent was mostly
performed using endoscopic view guidance to ensure proper posi-
tioning. The video shows how the proximal flange of the AXIOS
stent is deployed directly inside the working channel of the
echoendoscope allowing stent placement to be performed under
complete EUS control, without the use of either fluoroscopic or
endoscopic views.
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fluoroscopy, requires the proximal flange to be released inside
the working channel of the scope as explained in the Methods
section and illustrated in ▶Video 1. With the distal flange
pulled to the inner wall of the target structure, there will also
be a clear view on EUS imaging of the distal flange hugging
the wall next to the access site. After releasing the stent com-
pletely from the delivery system, it is important to manage the
expulsion of the flange from the scope. This is accomplished by
gently withdrawing the scope while simultaneously moving the
stent catheter downward to push the stent out of the scope.

The advantages of this technique are intuitive. First of all, it
allows the operator to maintain the same stable and secure po-
sition during the entire deployment, thus decreasing the
chance of failure.

Second, the electrocautery-enhanced delivery system allows
the stent catheter to be advanced into the desired position in a
manner similar to a fine-needle aspiration (FNA) puncture, but
with obvious differences. The surface area of the electrode is
very small, only 3% of a 10 Fr cystotome, making current densi-

ty quite high and providing precise, controlled access to the tar-
get.

The technique is very reliable as demonstrated by our data.
Nevertheless, we do believe that endoscopic and/or fluoro-
scopic evaluation could be extremely useful in some cases and
that is why we suggest (if possible) performing this procedure
in a radiological room in order to be ready to switch on the X-
ray machine if needed.

In the only failure case that occurred during gallbladder
drainage in a patient with acute cholecystitis using a 10mm
long, 10mm wide stent, post-procedure analysis revealed a
malfunction in the scope elevator mechanism that did not allow
the stent to fully move to the “open” position.

Being able to deploy under endoscopic, fluoroscopic or EUS
guidance should be complementary and may be useful in trou-
bleshooting cases.

According to our results, the intra-channel stent release
technique could be proposed as the primary method for de-
ployment of lumen-apposing FCSEMSs, replacing the standard
techniques (such as endoscopic or fluoroscopic guidance for
distal flange deployment), particularly when an unstable scope
position is required. Nevertheless, it is worth noting that the
extent of this statement is limited by the observational charac-
ter of the present study, where the lack of a randomized design
does not allow us to generalize the conclusions, but only pro-
vides a strong suggestion.

▶Table 3 Characteristics of patients who underwent EUS-guided gall
bladder drainage with a lumen-apposing metal stent (n = 16).

Sex, n (%) Male 5 (31.3%)

Age, mean (SD), years 77.8 (13.2)

Successful stent deployment, n (%) Yes, 15 (93.8%)

Access route, n (%) Transgastric 12 (75.0%)

Stent diameter, n (%)

10mm 12 (75.0%)

15mm 4 (25.0%)

▶Table 4 Characteristics of patients who underwent EUS-guided bili-
ary drainage with a lumen-apposing metal stent (n = 26).

Sex, n (%) Male 12 (83.3%)

Age, mean (SD), years 67.0 (13.1)

Successful stent deployment, n (%) Yes, 26 (100%)

Access route, n (%)

Transgastric 1 (3.8%)

Transduodenal 25 (96.2%)

Stent diameter, n (%)

6mm 7 (26.9%)

8mm 16 (61.6%)

10mm 3 (11.5%)

▶Table 2 Characteristics of patients who underwent EUS-guided pan-
creatic collection drainage with a lumen-apposing metal stent (n = 58).

Sex, n (%)

Male 32 (55.2%)

Female 26 (44.8%)

Age, mean (SD), years 54.5 (13.7)

Etiology of pancreatic collection, n (%)

Alcohol pancreatitis 6 (10.3%)

Gallstone pancreatitis 32 (55.2%)

Idiopathic pancreatitis 16 (27.6%)

Postsurgical 3 (5.2%)

Other 1 (1.7%)

Diameter of pancreatic collection, mean (SD), mm 73.5 (58.4)

Type of pancreatic collection, n (%)

Pseudocyst 36 (62.1%)

WOPN 22 (37.9%)

Successful stent deployment, n (%) Yes, 58 (100%)

Access route, n (%)

Transgastric 51 (87.9%)

Transduodenal 7 (12.1%)

Stent diameter, n (%)

6mm 1 (1.7%)

8mm 4 (6.9%)

10mm 18 (31.1%)

15mm 35 (60.3%)

WOPN, walled-off pancreatic necrosis.
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In conclusion, the intra-channel stent release technique,
presented and fully explained in this study, has been used to de-
ploy the newly developed lumen-apposing FCSEMS under com-
plete EUS guidance without fluoroscopic and/or endoscopic
assistance. The technique appears to be safe and highly effec-
tive and should be learned by all interventional endosonogra-
phers in order to be able to perform drainage in all clinical sce-
narios.
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