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Abstract: Cholecystectomy is the gold standard treatment for acute cholecystitis, but it may not be
appropriate for patients with significant comorbidities. Percutaneous gallbladder drainage (PT-GBD)
and endoscopic transpapillary gallbladder drainage (ET-GBD) are alternatives with good technical and
clinical success rates, but are limited by technical challenges and the need for definitive therapy. EUS-
guided gallbladder drainage (EUS-GBD) is quickly becoming the preferred modality of treatment at expert
centers in this cohort of patients due to increased efficacy and minimal adverse events. Technicalities of the
procedure, including selection of access site, should be informed by the ultimate needs and anatomy of each
patient. With the evolution of new stents and accessories, including a cautery-enhanced lumen apposing
metal stent deployment system, success rates and adverse events are favorable. A review of published case
series demonstrates an overall clinical success rate of approximately 97% for EUS-GBD. The most common
complication is pneumoperitoneum, so the evolution of self-expanding LAMS is promising. EUS-GBD
has been successfully described in cases where definitive therapy or a bridge to cholecystectomy is needed.
As the procedure’s applications continue to evolve, there should be greater discussion about specific details
including access site and stent selection.
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Introduction ranging from 95% to 100% (2). Although PT-GBD is the

idel lished al i hol i
Acute cholecystitis is acute inflammation of the gallbladder, most widely established alternative to cholecystectomy, it

. . has a complication rate of up to 12%, including puncture-
most commonly treated with open or laparoscopic

. . . induced hemorrhage, pneumothorax, bile peritonitis,
cholecystectomy. In most cases, inflammation arises from

gallstones, but only 1% to 2% of individuals with gallstones
become symptomatic annually (1). Acute cholecystitis, the
leading complication, can develop in up to 10% percent of
these patients (1). Although surgery is the gold standard
for treatment, some patients are poor surgical candidates
due to high-risk comorbidities including cirrhosis, ascites,
coagulopathy, cancers, and cardiopulmonary conditions.
Percutaneous gallbladder drainage (PT-GBD) has been
described since the 1970, and is typically performed as an
alternative in these cases. Technical success rates are good,
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and drain site pain or infection (3-5). The procedure is
not recommended in patients with perihepatic ascites,
intervening loops of bowel, coagulopathy, and when there
is concern for nonadherence (6). In approximately 40% of
patients, it is primarily only a temporizing measure, and
definitive therapy may not ultimately be pursued (7). In
patients who cannot undergo surgery, necessary removal of
the catheter often results in recurrent cholecystitis (8).

As an alternative, endoscopic techniques for short- or
long-term therapy for cholecystitis have been described.
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Endoscopic transpapillary gallbladder drainage (ET-
GBD) has comparable efficacy with percutaneous drainage
and shorter hospitalization periods (9). However, this
procedure can be technically challenging or fail since
cystic duct obstruction by either inflammation or a stone
is common. In a series of 43 patients who underwent E'T-
GBD, a technical success rate of only 84% was achieved,
mainly due to difficulty maneuvering the guidewire into the
gallbladder and when advancing the drainage catheter into
the gallbladder (10).

In an attempt to overcome these challenges, Baron
and colleagues described endoscopic ultrasound-guided
gallbladder drainage (EUS-GBD) in 2007, which has
since shown novel success in patients with risk factors for
cholecystectomy (11). EUS-GBD can be used for both
gallbladder drainage and gallstone removal, although
recurrence can still occur as long as the gallbladder remains
in situ (12). ET-GBD and EUS-GBD are therefore
becoming promising alternatives. When comparing ET-
GBD and EUS-GBD, Khan and colleagues demonstrated
that technical and clinical success rates of EUS-GBD were
superior to ET-GBD (13).

Clinical indications for EUS-GBD

While EUS-GBD was initially introduced as an alternative
to surgery for patients who are considered non-surgical
candidates, its applications continue to evolve. The current
indications for EUS-guided gallbladder drainage in patients
with acute cholecystitis include (I) nonsurgical candidates
with and without stone extraction, (II) bridging therapy to
cholecystectomy, (III) conversion from PT-GBD to EUS-
GBD, (IV) alternative to failed PT-GBD or ET-GBD,
or (V) alternative to failed EUS-guided biliary drainage
(EUS-BD) (12).

Patients who are not currently optimized for surgery,
but in whom surgery could be considered in the future
may consider EUS-GBD as a bridge to cholecystectomy
(12,14). As the number of EUS-GBD cases increases in
these patients, consensus guidelines should be established
between endoscopists and surgeons. For surgeons, closing
the anastomotic site from the gastrointestinal wall can be
challenging, and transgastric drainage may be preferred.

Patients may also opt to pursue EUS-GBD for
conversion from prior PT-GBD since internal drainage
may be less painful and more cosmetically pleasant than
percutaneous drainage (8,12,15,16). Recently, a multicenter
case series of the conversion of PT-GBD to internal
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transmural EUS-GBD was described by Minaga et al.
The technical success rate was reported as 90%. The
percutaneous drains were removed in 17/21 patients.
Reintervention was required in two patients due to stent
occlusion and migration (17). The technical and clinical
success rates are promising, but this is a small study, and
additional studies are needed in this area. EUS-GBD can
also be used as an alternative to failed PT-GBD or ET-
GBD when anatomic and technical issues are present (12).

Lastly, EUS-GBD can be used as an alternative to failed
EUS guided biliary access. EUS-BD is used in expert
centers when conventional ERCP fails. If EUS-BD is
unsuccessful, and the gallbladder has a connection with the
proximal bile duct via the cystic duct, gallbladder drainage
may provide some biliary decompression as a salvage
technique (12,18).

Recent reviews of all EUS-GBD cases have demonstrated
technical and clinical success rates greater than 95%
and 93%, respectively (1,19,20). Khan and colleagues
demonstrated that this procedure has superior clinical and
technical success rates as compared to PT-GBD while
requiring less interventions (13). Patients who underwent
PT-GBD had greater clinical success and showed shorter
hospitalization periods, fewer repeat interventions, and
less adverse advents (21,22). Therefore, EUS-GBD is a
minimally-invasive alternative that can be used as definitive
therapy in patients with acute cholecystitis.

Methods
Procedure considerations

EUS-GBD is being employed at increasing numbers
of tertiary centers worldwide by experts in both EUS
and endoscopic retrograde cholangiopancreatography
(ERCP). If patients are considered to be poor surgical
candidates due to comorbidities, it is appropriate to
consider evaluation for endoscopic drainage. Patients who
may undergo cholecystectomy in the near future can be
considered for either PT-GBD or endoscopic drainage as a
temporizing measure. Therefore, it is appropriate to have
a multidisciplinary discussion with surgery, interventional
radiology, and gastroenterology, since there are varying
levels of expertise regionally.

Patient selection and evaluation

Nonsurgical candidates needing definitive therapy for
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Figure 1 Echoendoscopic image of gallbladder distended with

echogenic debris.

cholecystitis should be considered for EUS-GBD. There
should be comprehensive imaging analysis prior to the
procedure. The patient should give specific informed
consent for EUS-GBD after a thorough discussion of the
risks, benefits, and alternatives to the procedure.

Materials and instruments

All endoscopic procedures are performed with monitored
anesthesia care or general anesthesia. Patients should be
given antibiotics prior to the procedure. A curved linear-
array echoendoscope is used to visualize the gallbladder and
color flow Doppler is used to identify regional vasculature
prior to puncture.

Selection of access site (choice of approach)

The gallbladder can be accessed from the gastrointestinal
tract by both the distal gastric antrum and duodenal bulb.
This is typically left to the discretion of the endoscopist,
based upon evaluation of the patient’s anatomy in order to
determine the site of maximal direct apposition between
the gallbladder and GI tract wall. The retroperitoneal
location of the duodenum is less mobile, providing a
safer puncture site at the gallbadder neck, thus making
it easier and preferable for endoscopists (23). Walter
and colleagues showed that it might also allow for more
stable tract formation as compared to the stomach
where peristalsis can lead to a higher degree of tissue
overgrowth (24). Transduodenal access may also carry a
lower risk of stent migration or dislodgement in the long
term and may be associated with lower risk of food reflux
into the gallbladder (23).
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Transgastric access aims for the gallbladder body, which
is a larger entry point and easier target, particularly during
stent deployment. Transgastric access may also be favored
in patients with tumor infiltration of the duodenum or with
duodenal self-expanding metal stents, which is common
since many of these patients have pancreaticobiliary
malignancy (23). In terms of adverse events, the
consequences may be less serious since surgical access to the
stomach is easier than the duodenal bulb. For this reason,
in patients who will ultimately undergo cholecystectomy,
surgeons typically favor the transgastric approach since
fistula closure is easier, although a fibrous band between the
stomach and gallbladder may make cholecystectomy more
challenging (23).

Detailed evaluations of each access site should be
performed and patients’ individual anatomy and long-
term needs should be considered (23,25,26). The approach
with better endosonographic imaging of the gallbladder,
closer apposition, lack of interposing vessels, and stable
scope position should be favored since to date, there are
no differences in technical or clinical success rates and
in the incidence of adverse events between these two
approaches (27). Early data on cholecystectomy after EUS-
GBD is promising, but further studies addressing these
details are needed. In a study by Saumoy and colleagues, 13
patients who previously underwent EUS-GBD underwent
technically successful cholecystectomy (14).

Technique

Once the site of puncture has been determined, the distance
from the luminal wall and the gallbladder is measured
(Figure 1). A 19-guage needle is used to puncture the
gallbladder, and contrast is injected to confirm location
(Figure 2). A 0.025-inch or 0.035-inch guidewire is then
passed through the needle and coiled into the gallbladder.
The fistula can be dilated using a bougie (6F or 7F) or
tapered tip balloon dilator (4 mm) (15,25). In instances
where there is resistance to advancing the 6F bougie, a
needle-knife or a cystostomy can be used (25). When more
than one stent will be placed, a second guidewire can be
used with a 4 or 6 mm balloon dilator to further dilate the
tract (15).

An alternative to the above-mentioned steps is to proceed
directly with placement of a LAMS (lumen apposing metal
stent) using a single-step electrocautery-enhanced delivery
system (Hot AXIOS™, Boston Scientific, Marlboro, MA
USA), which will be discussed in more detail.
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Figure 2 Echoendoscopic image of FNA needle puncturing
gallbladder.

Stent selection

EUS-guided drainage techniques have previously been
limited by available accessories. Plastic double pigtail stents
have long-served drainage purposes, but bile leaks are
common due to their small diameter, and they are associated
with potential complications such as pneumoperitoneum,
bile peritonitis, and stent migration. Nasocystic drainage
catheters have been preferred by some endoscopists,
however their maintenance is challenging for both patients
and nursing staff (28).

The emergence of self-expandable metal stents (SEMS)
alleviated this problem, allowing for prolonged stent
patency (29). Khan ez a/. showed that using a plastic stent
or naso-gallbladder drainage catheter is more likely to have
adverse events as compared with EUS-GBD using a metal
stent, so there is now a preference for metal stents (13). Due
to expandability, a metal stent can seal the gap between the
stent and the fistula of the gallbladder wall, preventing bile
leakage (30).

While the use of fully covered biliary metal stents
may reduce the risk of bile leak, the stents don’t maintain
apposition between the gallbladder and the GI tract in
order to form a secure fistula. They may also be too long
for optimal positioning and can impinge on adjacent
structures (23). Stent migration is also a concern for fully
covered biliary metal stents, due to their large diameter.

Modifications to conventional metal stents have reduced
these previously associated risks. Fully covered SEMS
with anti-migratory fins were described to prevent tissue
ingrowth and stent displacement (31). Itoi er al. first
described the AXIOS fully covered metal stent, which allows
for lumen apposition due to its bilateral anchor flanges (32).
However, there are still some concerns regarding the use of
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metal stents, particularly in patients who may later undergo
elective cholecystectomy.

Lumen-apposing metal stents (LAMS) are self-
expanding, saddle-shaped, silicone covered stents, which
are ideal for EUS-GBD. These stents have an ability to
provide anchorage in non-adherent luminal structures,
prevent tissue ingrowth and tract leakage, and can be
removed (1). The stent has bilateral anchor flanges and
is delivered through a 10.5F catheter, allowing for a two-
step release of each flange and prevention of unintended
deployment (32). There are various types of lumen apposing
metal stents. de La Serna and colleagues reported a study
comparing three lumen apposing stents, AXIOS (Boston
Scientific, Mattick, MA, USA), NAGI (Taewoong, Gimpo,
Korea) and SPAXUS (Taewoong, Gimpo, Korea). The
lumen apposing force for both the AXIOS and SPAXUS
were superior to the NAGI (33).

The Hot AXIOS electrocautery enhanced stent delivery
system mentioned previously was introduced in an attempt
to streamline the drainage process into one accessory, as
the repeated instrument exchanges previously required
increases the risk of adverse events (24,34). Gallbladder
access can be achieved either with a 19-gauge needle or
directly with the electrocautery enhanced device as deemed
appropriate by the endoscopist. When a 19-gauge needle is
used, a guidewire is advanced through the needle and coiled
within the gallbladder and the needle is exchanged for
the stent deployment system. Otherwise, the deployment
system can be used in a freehand technique without a
guidewire. The system is advanced across the fistula tract
using electrocautery. The distal flange is deployed under
endosonographic guidance, while the proximal flange is
deployed under EUS or endoscopic guidance. In the largest
series with LAMS to date, the mean stent deployment time
using this system was 3.1 minutes as compared with the
mean time of 7.7 minutes necessary with the over the wire
stent insertion (35). It should be noted that most operators
experienced in this one-step, freehand technique have had
extensive experience with the over the wire technique,
which lead to their evolutionary experience with the
free hand technique. There is some concern with novel
operators and the reproducibility of this method.

Follow up

Several options can be pursued after EUS-GBD. In
patients with minimal life expectancy, the AXIOS stent
can be left indefinitely and can act as definitive therapy for
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a few months (23). Metal stents provide good long-term
results, with only 7% experiencing stent migration and/
or relapsing cholecystitis (23). These results are similar in
both tubular covered SEMS and in LAMS (24,35,36). In
patients requiring long-term intervention, surgery remains
the gold standard should they become surgical candidates.
Preliminary data suggests that LAMs cause minimal or no
interference with subsequent cholecystectomy, but until
more evidence is available, plastic stents or nasocystic
catheters can be considered. If surgery remains high-risk,
the metal stent may be left in indefinitely or there can be a
stent revision one month after EUS-GBD. The LAMS can
be replaced with a double-pigtail plastic stent, which avoids
stent migration and food impaction into the gallbladder (37).
The double-pigtail stent may be left indefinitely.

Case series
Technical success and outcomes

When pooling the data from large case series of EUS-GBD
described in Table 1, the technical success of EUS-GBD is
described in the literature as 84% to 100%, with successful
stent deployment seen in 346 patients out of a series of 357
patients. Among technically successful procedures, 337
patients showed clinical success. This is a promising overall
clinical success rate of approximately 97% for EUS-GBD
when compared to PT-GBD, which has clinical success
rates ranging from 56% to 100% (60).

Adverse events

Common adverse events with EUS-GBD include
pneumoperitoneum, stent migration, bile leak, bile
peritonitis, and bleeding. The most common is
pneumoperitoneum, which has a speculated association with
the sheer force of tract dilation on the gallbladder wall (61).
Minimal dilation is therefore suggested to avoid this risk
(20,61). Plastic stents may increase the risk of bile leak due
to their small diameter; self-expanding metal stents should
be used, as they allow for automatic sealing of the gap
between the stent and the walls of the fistula (30,35). The
use of self-expanding LAMS allows for minimal dilation
and decreases the risk of stent migration. By reducing the
risk of stent migration, the risk of bile leakage also decreases
(43,60,62). Intraprocedural bleeding can occur during
EUS-GBD when the transmural fistula is created between
the gastrointestinal tract and gallbladder wall (1). In one
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series, Lang et a/. found that although LAMS and double
pigtail plastic stents had similar rates of clinical success,
there was a significantly greater number of adverse events
when using LAMS, specifically bleeding and unplanned
endoscopies (63). The risk of stent misdeployment remains
a challenge for endoscopists during EUS-GBD. For
novel endoscopists, the introduction of the Hot AXIOS
stent and its “free-hand” technique may increase the risk
of stent misdeployment (23). Using a guidewire may
appropriate for new operators in order to decrease the risk
of cautery-induced injury to the contralateral gallbladder
wall and provide a salvage method in the event of stent
misdeployment (23). However, in some reported cases,
EUS-GBD is not technically successful due to loss of
guidewire access (25,33,56). The Hot AXIOS deployment
system may be therefore be beneficial, since it eliminates the
need for initial needle puncture and guidewire placement,
in addition to the need for tract dilation (64).

Role in clinical practice

The endoscopist performing EUS-GBD should have
expertise in both EUS and ERCP. There is a lack of
opportunity for trainees to obtain extensive exposure to
these procedures during fellowship, but this foundation
should be required for those wishing to pursue
therapeutic EUS later in practice (65). The first step
for training is to become familiarized with conventional
EUS-guided FNA, celiac plexus block, and pseudocyst
drainage (65). After ideally more than 20 cases of EUS-
guided pseudocyst drainage, the trainee may then practice
on more difficult targets like the gallbladder with the
assistance of an experienced mentor (65). EUS-GBD is
technically challenging because the gallbladder is a mobile
structure and, unlike pancreatic pseudocysts, is not adherent
to the gastric wall. The training required to perform the
procedure is therefore more comprehensive than that
required for EUS-guided drainage of pancreatic fluid
collections, but one way for trainees to develop the required
skills is to perform on easier targets like pseudocysts (65).

Future considerations

In patients who cannot undergo cholecystectomy, EUS-
GBD has been successfully described as both definitive
therapy and a bridge to surgery. For those with minimal
life expectancies or high-risk comorbidities, the initial

placement of a LAMS (e.g., AXIOS) by EUS-GBD has
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Table 1 Major case series of endoscopic ultrasound guided gallbladder drainage

Study NO'. of Pun.cture Puncture site Dilation device Stent Technical Clinical Complications [n]
patient device success, % success, %
Baron et al. 1 19GFNA TD 4 mm balloon 7 Fr double pigtail 100 100 None
[2007] (38) PS
Kwan et al. 3 19GFNA/ 1TG,2TD CT 8.5 Fr NBD 100 100 Bile leakage®
[2007] (39) FT/CT
Leeetal 9 19GFNA 4TG,5TD  6-7 Fr bougie 5 Fr NBD 100 100 Pneumoperitoneum®
[2007] (40)
Takasawaetal. 1 NK TG 4 mm balloon 7.2 Fr single 100 100 None
[2009] (41) pigtail PS
Kamata et al. 1 19GFNA TG 6-9 Fr bougie 7 Fr single pigtail 100 100 None
[2009] (42) PS
Song et al. 8 19GFNA/ 1TG,7TD  6-7 Fr bougie 7 Fr double pigtail 100 100 Pneumoperitoneum?;
[2010] (43) NK PS peritonitis; stent
migration

Subtil et al. 4 CT 4TG CT NWOA Double pigtail PS 100 100 Stent migration
[2010] (44) NWOAP
Itoi et al. 2 19GFNA 1TG,1TD 8 Frbougie 7 Fr double pigtail 100 100 Bile leakage®
[2011] (45) PS
Jang et al. 15 199G 10TG,5TD 6-7 Fr bougie 10 mm modified 100 100 Pneumoperitoneum®
[2011] (30) FNA/NK CSEMS (BONA- [1]

AL stent)
Itoi et al. 5 19G 1TG,4TD  6-10 Fr bougie, 10 mm lumen- 100 100 None
[2012] (32) FNA/CT 4-10 mm apposing CSEMS

balloon, 10 Fr CT (AXIOS)

Jang et al. 30 19G TG/TD 6-7 Fr bougie 5 Fr NBD 97 100 Pneumoperitoneum?®
[2012] (25) FNA/NK [2]
de la Serna- 13 19GFNA 12TG,1TD 85FrCT,4mm 10 mm lumen- 84 100 Scant hematochezia
Higuera et al. balloon apposing CSEMS [1]; R hypochondrium
[2013] (33) (AXIOS) pain [1]
Itoi et al. 1 19GFNA TG 4 mm balloon 10 mm lumen 100 100 None
[2013] (46) apposing CSEMS

(AXIOS)
Monkemuller 1 19GFNA TG None 10 mm lumen- 100 100 None
et al. [2013] (47) apposing CSEMS

(AXIOS)
Ogura et al. 1 19GFNA TD 4 mm balloon 10 mm CSEMS 100 100 None
[2014] (48) (Wallstent), 7 Fr

double pigtail PS

inside
Itoi et al. 1 N/A TG N/A 15 mm lumen- 100 100 None
[2014] (49) apposing CSEMS
Moon et al. 7 19GFNA TD 6-8 Fr bougie, Lumen-apposing 100 100 None
[2014] (50) NK, 4 mm CSEMS (SPAXUS)

balloon

Table 1 (continued)
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Table 1 (continued)

Page 7 of 11

Study NO', of Pun.cture Puncture site Dilation device Stent Technical Clinical Complications [n]
patient device success, % success, %
Widmer et al. 3 19GFNA TG Biliary dilating 10 mm CSEMS 100 100 None
[2014] (31) catheter/4 mm (Gore), 7-10 Fr
balloon double pigtail PS
inside
Teoh et al. 1 CT (Hot TD CT (Hot AXIOS) 15 mm lumen- 100 100 None
[2014] (34) AXIOS) apposing CSEMS
(AXIOS)
Irani et al. 15 19GFNA 1TG,14TD 6-7 Fr bougie, 10-15 mm lumen- 93 100 Postprocedure fever”
[2015] (51) 4 mm balloon, 10 apposing CSEMS [1]
FrCT (AXIOS) + double
pigtail PS inside
(6/15)
Takagi et al. 16 19GFNA TD ERCP cannula, 4 6-8 cm CSEMS 100 100 Pneumoperitoneum®
[2016] (52) mm balloon (BONA), 7 Fr [1]
double pigtail PS
inside
Walter et al. 30 19GFNA 11 TG, 19 TD CT/balloon Lumen-apposing 90 96 Recurrent
[2016] (24) CSEMS cholecystitis [2];
aspiration pneumonia
[1]; pancreatic
infection [1]; melena/
thrombus in gb® [1];
jaundice® [1]
Tharian et al. 1 19GFNA TD 4 mm balloon Lumen-apposing 100 100 None
[2016] (53) CSEMS (AXIOS)
Ge et al. 7 19GFNA 4TG,3TD 10FrCT 10 mm lumen- 100 100 Postprocedure fever”
[2016] (54) apposing CSEMS [4]
(Micro-tech/Nan
Jing)
Kumta et al. 1 FNA TD CT (Hot AXIOS) 15 mm lumen- 100 100 None
[2016] (55) apposing CSEMS
(AXIOS)
Law et al. 7 19GFNA TD 10 Fr CT/balloon 10-15 mm lumen- 100 100 None
[2016] (8) apposing CSEMS
Choi et al. 14 19GFNA TG/TD 4-6 mm balloon CSEMS 86 92 Peritonitis® [3];
[2017] (56) septic shock [1]
Irani et al. 45 19 GFNA 13TG, 32 TD 4 mm balloon, 10 Lumen-apposing 98 96 Postprocedure
[2017] (21) Fr CT/NK CSEMS =+ double bleeding [2];
pigtail PS inside recurrent
(24/45) cholecystitis [3]; bile
leakage/peritonitis
[1]; abdominal
pain [1]
Anderlonietal. 4 CT (hot TG CT (hot AXIOS) 10 mm lumen- 100 100 None
[2017] (57) AXIOS) apposing CSEMS

(AXIOS)

Table 1 (continued)
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Study NO', of Pun.cture Puncture site Dilation device Stent Technical Clinical Complications [n]
patient device success, % success, %
Manta et al. 16 19GFNA TG/TD 10Fr CT 12-16 mm lumen- 100 94 Intraprocedural
[2017] (58) apposing CSEMS bleeding® [1]; delayed
(NAGI) bleeding [1]
Dollhopf et al. 75 19 GFNA/ 36 TG, 38 CT (Hot AXIOS)  6-15 mm lumen- 99 96 Intraprocedural
[2017] (35) CT (Hot TD,1TJ apposing CSEMS bleeding®
AXIOS) (AXIOS) [1]; recurrent
cholecystitis [3];
stent migration [2];
Bouveret syndrome
[1]; sepsis [3]
Chantarojanasiri 6 19GFNA TG/TD 7 Fr bougie, 6 Fr 7 Fr double pigtail 100 100 Peritonitis® [1]
etal. [2017] (15) CT, tapered tip PS
balloon
Ahmed et al. 13 19GFNA 4TG,9TD 4 mm balloon 6-8 cm CSEMS 100 92 Pneumoperitoneum?®
[2018) (59) (BONA), 7 Fr [1]
double pigtail PS
inside

a, conservative management, no clinically significant sequelae; b, NWOA one-step system. G, gauge; FNA, fine-needle; TD, transduodenal
approach; TG, transgastric approach; TJ, transjejunal approach; FT, fistulotome; CT, cystotome; ERCP, endoscopic retrograde
cholangiopancreatography; NBD, naso-gallbladder drain; NK, needle knife; NWOA, needle-wire oasis system; CSEMS covered self-
expandable metal stent; PS, plastic stent; N/A, not available; GB, gallbladder.

allowed for definitive therapy (24,66). The need for an
additional double-pigtail plastic stent inside remains
unclear (66). Should stents be removed after resolution
of acute cholecystitis? What is the optimal duration of
stenting? Studies show minimal adverse events even up to
three years with SEMS and LAMS suggesting long-term
stenting is a viable option (3,30,36,66). Alternatively, for
patients who require long-term treatment, the LAMS can
be replaced after approximately one month by a double-
pigtail plastic stent, which can be left indefinitely. This
exchange has been successful in avoiding possible stent
migration and food impaction (37).

The evolution of accessories specifically designed for
EUS-GBD will further reduce the risk of adverse events
associated with the procedure. Technical and clinical
success rates should also see improvement. Authors believe
that accessories like the Hot AXIOS deployment system
will be beneficial because it decreases the number of
accessories exchanged, potentially reducing the frequency
of complications (24).

If the patient becomes an appropriate candidate for
cholecystectomy at any time, the option should be explored,
since it eliminates the risk of recurrent acute cholecystitis.

© Translational Gastroenterology and Hepatology. All rights reserved.

There is limited discussion of cholecystectomy after EUS-
GBD, but the process has been successful in reported cases
(25,66). As EUS-GBD becomes more widely adopted, there
should be consideration for developing techniques that
optimize subsequent surgery outcomes.

EUS-GBD is overall a promising technique, which is
being employed at increasing numbers at expert centers
internationally. With impressive technical and clinical
success rates with low rates of adverse events, it should
be considered for non-surgical candidates with acute
cholecystitis. Its applications continue to expand, along with
the evolution of accessories to streamline the procedure.
It should be considered as a mainstay of therapy for
appropriate candidates.
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