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Abstract

Background EUS-guided gastroenterostomy (EUS-GE) is a novel procedure for palliation of malignant gastric outlet obstruc-
tion (GOO); however, data comparing EUS-GE to enteral stent placement are limited. We aimed to compare clinical outcomes
between EUS-GE and enteral stent placement in the palliation of malignant GOO.

Methods Retrospective analysis of a prospectively collected database on patients who underwent EUS-GE or enteral stent
placement for palliation of malignant GOO from 2014 to 2017 was conducted. Primary outcome was the rate of stent failure
requiring repeat intervention. Secondary outcomes included technical and clinical success, time to repeat intervention, length
of hospital stay, and adverse events.

Results A total of 100 consecutive patients (mean age 65.9 + 11.9 years, 44.0% female) were identified, of which 78 under-
went enteral stent placement, and 22 underwent EUS-GE. Rate of stent failure requiring repeat intervention was higher in
the enteral stent group than the EUS-GE group (32.0% vs. 8.3%, p=0.021). Technical success was achieved in 100% in both
groups. Higher initial clinical success was attained in the EUS-GE group than the enteral stent group (95.8% vs. 76.3%,
p=0.042). Mean length of hospital stay following stent placement was similar between groups (p =0.821). The enteral stent
group trended towards increased adverse events (40.2% vs. 20.8%, p=0.098). Kaplan—Meier analysis showed decreased
stent function in the enteral stent group (p =0.013).

Conclusion Compared to enteral stent placement, EUS-GE has a higher rate of initial clinical success and lower rate of stent
failure requiring repeat intervention. EUS-GE may be offered for selected patients with malignant GOO in centers with
extensive experience.

Keywords Gastroenterostomy - Gastric outlet obstruction - GOO - MGOO - Lumen-apposing metal stent - LAMS - Enteral
stent - SEMS - Therapeutic endoscopic ultrasound - Pancreatic cancer

Malignant gastric outlet obstruction (GOO) occurs in up
to 20% of patients with various foregut malignancies such
as gastric, duodenal, and pancreaticobiliary cancers [1].
The onset of malignant GOO portends a poor prognosis,
with patients having a median survival of 3—6 months [2].
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Patients with malignant GOO often have severely decreased
quality of life due to symptoms such as nausea, vomiting,
abdominal pain, and nutritional deficiencies which are often
exacerbated by the effects of their primary cancer [3]. As a
result, malignant GOO is a feared late complication of these
particular cancers.

Enteral stent placement using a self-expanding metal stent
(SEMS) is commonly performed for palliation of obstruc-
tive symptoms caused by malignant GOO [4, 5]. Recently,
endoscopic ultrasound (EUS)-guided gastroenterostomy
(EUS-GE) with placement of a lumen-apposing metal stent
(LAMS) has emerged as a novel alternative procedure that
may offer long-lasting patency with fewer incidence of stent
failure [6, 7].

Although several studies have described successful crea-
tion of EUS-GE in the setting of malignant GOO, there is
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a paucity of data directly comparing EUS-GE to enteral
stent placement, and existing studies have been limited by
their heterogeneous nature. We therefore aimed to compare
clinical outcomes and adverse events between EUS-GE
and enteral stent placement in the endoscopic palliation of
malignant GOO.

Patients and methods
Patients

Between January 2014 and November 2017, consecutive
adult patients who underwent endoscopic management of
malignant gastric outlet obstruction were prospectively
enrolled in a registry which was retrospectively analyzed
for the purposes of this study. Institutional Review Board
approval was obtained for this study.

Patients were included if they presented with symptoms
and abdominal imaging consistent with malignant gastric
outlet obstruction, and underwent initial endoscopic man-
agement with either EUS-GE or enteral stent placement.
Patients with benign GOO, gastroparesis, or history of
surgical gastroenterostomy were excluded. At our institu-
tion, our practice for the endoscopic management of GOO
consisted of placement of self-expanding uncovered metal
enteral stents (SEMS) prior to 2016, and either enteral stent
placement or EUS-GE starting in 2016 following multidisci-
plinary consultation between the endoscopist and the refer-
ring oncologist. There were no specific criteria to exclude
performance of EUS-GE provided the patient would other-
wise qualify for enteral stent placement.

Enteral stent technique

Enteral stent placement was performed according to previ-
ously described standardized techniques by endoscopists at
our institution experienced in the endoscopic management
of malignant GOO [8]. Following written informed consent,
all patients were sedated under general endotracheal anes-
thesia. The procedure was performed using a therapeutic
gastroscope (GIF-XTQ160; Olympus America, Center Val-
ley, PA). Once the area of stenosis was reached endoscopi-
cally, a standard cannula (Tandem XL; Boston Scientific,
Marlborough, MA) with 0.035 inch guidewire was advanced
across the obstruction. Contrast was injected to delineate
the length of the stenosis. An appropriately sized uncovered
metal duodenal stent (WallFlex Duodenal; Boston Scientific,
or Evolution; Cook Medical, Bloomington, IN) was then
deployed under direct endoscopic and fluoroscopic guidance
across the stenosis.
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EUS-GE technique

Following written informed consent, all patients were
sedated under general endotracheal anesthesia. All patients
received intravenous antibiotics (typically ciprofloxacin and
metronidazole) during the procedure.

EUS-GE was performed using a linear echoendoscope
(GF-UCT180; Olympus America). Passage of a standard
cannula (Tandem XL; Boston Scientific) with 0.035 inch
guidewire was attempted across the obstruction into the
distal duodenum/proximal jejunum, followed by injec-
tion of 500 mL of saline mixed with iodinated contrast.
The patient was then administered 0.5 mg of glucagon to
reduce intestinal peristalsis. The echoendoscope was then
positioned along the greater curvature of the gastric body.
From this location, the distended loop of small bowel was
identified both endosonographically and fluoroscopically.
A 15x 10-mm electrocautery-enhanced LAMS (AXIOS;
Boston Scientific) was deployed in a “freehand” fashion
into the jejunum under endosonographic and fluoroscopic
guidance, thus establishing the gastroenterostomy. Electro-
surgical generator settings (ERBE USA, Inc, Marietta, GA,
USA) included Auto Cut, 100 Watts, effect 5. A 12—15-mm
dilating balloon (CRE; Boston Scientific) was then used to
expand the LAMS. Correct stent positioning was confirmed
endoscopically and fluoroscopically.

Follow-up

All outpatients who underwent EUS-GE were electively
hospitalized for observation following the procedure, and
were prescribed a 7-day course of broad spectrum antibiot-
ics. Outpatients who underwent enteral stenting were dis-
charged home following the procedure. Inpatients remained
in the hospital following either procedure. For those EUS-
GE patients who survived beyond 6 months, a repeat endos-
copy was performed to exchange the LAMS given concern
regarding breakdown of the plastic coating within the metal
stent. No routine endoscopic follow-up was scheduled for
patients who underwent enteral stent placement.

Study outcomes and definitions

The primary outcome of the study was the rate of stent fail-
ure requiring re-intervention following initial clinical suc-
cess with either EUS-GE or enteral stent placement. Stent
failure was defined as recurrent symptoms of GOO such
as nausea, vomiting, or inability to tolerate oral intake; the
need for unplanned endoscopic or surgical re-intervention
for GOO; or the need for palliative venting gastrostomy
tube placement for refractory GOO not amenable to further
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endoscopic or surgical management. Secondary outcomes
included technical success, initial clinical success, time to
re-intervention, length of hospital stay, and device-related
adverse events. Technical success was defined as adequate
positioning and deployment of the EUS-GE or enteral stent.
Initial clinical success was defined as the ability to tolerate
at least a full-liquid diet for 90 days following the procedure.

Bleeding was defined as clinically significant intraproce-
dural bleeding, or delayed bleeding causing a drop of hemo-
globin by >2 g/dL, or requiring hospital admission, transfu-
sion, or endoscopic intervention. Perforation was diagnosed
either endoscopically or by the presence of extraluminal air
seen on radiographic imaging. Mortality was defined as any
death deemed related to stent placement and/or complica-
tions due to recurrent or persistent malignant GOO.

Data analysis and statistics

Baseline characteristics were recorded including patient
age, sex, presenting symptoms, presence of ascites and
peritoneal carcinomatosis, and location and etiology of
malignant GOO. Clinical outcomes were recorded includ-
ing technical success, initial clinical success, length of
hospital stay, rate of stent failure requiring re-intervention,

time to re-intervention, and adverse events. Descriptive sta-
tistics were used to characterize the demographics of the
study population. Categorical data were summarized using
counts and percentages, and continuous data were summa-
rized using means and standard deviation. Statistical analysis
was performed using Fisher’s exact test when comparing
categorical variables, and Student’s ¢ test when compar-
ing continuous variables. Time to re-intervention analysis
comparing LAMS and enteral stents was performed using
Kaplan—Meier survival analysis, and survival curves were
compared using the Mantel-Haenszel log-rank test. p values
of <0.05 were considered statistically significant.

Results
Demographics

Demographics and stent characteristics are shown in
Table 1. A total of 100 consecutive patients who under-
went endoscopic palliation of malignant GOO during the
study period were analyzed, of which 78 patients under-
went enteral stent placement, and 22 patients underwent
EUS-GE. Mean age was 65.9 + 11.9 years, and 44.0% of

Table 1 Demographics

EUS-GE (n, %) Enteral stent (n, %) p value

Patients 22 (22.0) 78 (78.0) -
Age (£ SD, years) 66.4 (£9.2) 65.7 (£12.6) 0.820
Female 13 (59.1) 31(39.7) 0.145
Presenting symptoms

Nausea/vomiting 16 (72.7) 71 (91.0) 0.035

Abdominal pain 10 (45.5) 35 (44.9) 1.000

Early satiety 8 (36.4) 35 (44.9) 0.627
Imaging findings

Ascites 12 (54.6) 38 (48.7) 0.810

Peritoneal carcinomatosis 13 (59.1) 37 (47.4) 0.470
Etiology of malignancy

Gastric 1(4.6) 8 (10.3) 0.679

Duodenal 1(4.6) 1(1.3) 0.393

Pancreatic 7(31.8) 40 (51.3) 0.147

Ampullary 0(0.0) 2(2.6) 1.000

Biliary (gallbladder or cholangiocar- 4 (18.2) 8 (10.3) 0.456

cinoma)

Metastatic 9 (40.9) 19 (24.4) 0.178
Location of GOO

Antrum/pylorus 4 (18.2) 8(10.3) 0.456

Duodenal bulb 9 (40.9) 33 (42.3) 1.000

Second portion of duodenum 6(27.3) 19 (24.4) 1.000

Distal duodenum 3(13.6) 18 (23.1) 0.394

EUS endoscopic ultrasound, GE gastroenterostomy, GOO gastric outlet obstruction, LAMS lumen-apposing

metal stent, SD standard deviation
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patients were female. A total of 121 stents were placed,
including 24 LAMS in the EUS-GE group and 97 SEMS
in the enteral stent group.

A total of 94.0% of all patients had symptomatic gas-
tric outlet obstruction. Reported symptoms included nau-
sea/vomiting (87.0%), abdominal pain (45.0%), and early
satiety (43.0%). Among patients who presented with gas-
tric outlet obstruction, 50.0% had ascites, and 50.0% had
evidence of peritoneal carcinomatosis on cross-sectional
abdominal imaging. Symptoms of nausea and vomiting
were less frequent among patients undergoing EUS-GE
compared to patients undergoing enteral stent placement
(72.7% vs. 91.0%, p=0.035).

The etiology of gastric outlet obstruction included gas-
tric adenocarcinoma (9.0%), duodenal adenocarcinoma
(2.0%), ampullary adenocarcinoma (2.0%), pancreatic
adenocarcinoma (47.0%), biliary malignancy (12.0%)
including cholangiocarcinoma and gallbladder carcinoma,
and metastatic cancer (28.0%). The sites of gastric outlet
obstruction included antrum/pylorus (12.0%), duodenal
bulb/sweep (42.0%), second portion of the duodenum
(25.0%), and distal duodenum (21.0%).

Among patients who underwent enteral stent placement,
30.9% of SEMS placed were 22 mm X 6 cm stents, 39.2%
were 22 mm X 9 cm stents, 26.8% were 22 mm X 12 cm
stents, and 3.1% consisted of multiple overlapping stents.
Among patients who underwent EUS-GE, all patients
received a 15X 10-mm LAMS. Most EUS-GE procedures
(21722, 95.5%) were performed in an antegrade fashion. In
one procedure, the linear echoendoscope was able to trav-
erse across the malignant GOO and therefore a retrograde
EUS-enterogastrostomy (EUS-EG) was performed. Most
EUS-GE procedures (20/22, 90.9%) involved a freehand
deployment of the LAMS into the target small bowel; in
two of our initial procedures, the target small bowel was
first punctured with a 19-gauge EUS needle, with place-
ment of a 0.035-inch guidewire into the small bowel prior
to LAMS deployment.

Time to Repeat Intervention

100%

50% —

Functional Stent

—— Enteral Stent (SEMS)
—— EUS-GE (LAMS)

0 3 6 9 12
Months Elapsed

Fig. 1 Kaplan—Meier survival analysis of time to repeat intervention,
with blue line indicating EUS-GE (LAMS), and red line indicating
enteral stents (SEMS), and shaded areas indicating 95% confidence
interval

Clinical and procedural outcomes

Clinical and procedural outcomes are shown in Table 2. The
rate of stent failure requiring repeat intervention (primary
outcome) was significantly higher in the enteral stent group
compared to the EUS-GE group (32.0% vs. 8.3%, p=0.021).

Technical success was achieved 100% in both EUS-GE
and enteral stent groups. Initial clinical success was higher
in the EUS-GE group compared to the enteral stent group
(95.8% vs. 76.3%, p=0.042). Mean length of hospital stay
following stent placement was similar between the two
groups (9.1 days in the EUS-GE group vs. 7.9 days in the
enteral stent group, p=0.821). Mean time to repeat inter-
vention was similar between the two groups (166.5 days
in the enteral stent group vs. 157.0 days in the EUS-GE
group, p=0.812). A Kaplan—Meier survival analysis of

Table 2 Clinical and procedural
outcomes

EUS-GE (n, %) Enteral stent (n, %) p value

Primary outcome

Stent failure requiring re-intervention 2(8.3) 31 (32.0) 0.021
Secondary outcomes

Stents placed 24 (19.8) 97 (80.2) -

Technical success 24 (100.0) 97 (100.0) 1.000

Initial clinical success 23 (95.8) 75 (76.3) 0.042

Length of hospital stay following stent 7.49.1) 7.9 (8.2) 0.821

placement (+ SD, days)
Time to re-intervention (+ SD, days) 128 (157.0) 99.2 (166.5) 0.812

EUS endoscopic ultrasound, GE gastroenterostomy, LAMS lumen-apposing metal stent, SD standard devia-

tion
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time to repeat intervention is shown in Fig. 1, with log-
rank test demonstrating statistical significance between the
survival curves (p=0.013).

Adverse events

Adverse events are shown in Table 3. The enteral stent
group had greater number of adverse events (40.2% vs.
20.8%, p=0.098) and incidence of stent ingrowth (16.5%
vs. 4.2%, p=0.189) compared to the EUS-GE group;
however, this did not reach statistical significance. Addi-
tional adverse events occurring in the enteral stent group
included stent obstruction (7.2%), stent migration (2.1%),
inadequate stent length requiring repeat intervention
(2.1%), stent-related bleeding (1.0%), and stent-related
biliary obstruction (2.1%). The incidence of stent fail-
ure resulting in venting gastrostomy tube placement was
5.2% in the enteral stent group, compared to 4.2% in the
EUS-GE group (p=1.000). One patient (1.0%) in the
enteral stent group ultimately underwent conversion to
EUS-GE following stent failure. There were three deaths
within 30 days in the enteral stent group. All three deaths
occurred following patient transition to comfort measures;
however, at the time of death, two of the three patients still
had symptomatic GOO.

Among patients who underwent EUS-GE, there was
one case of LAMS mesh erosion (4.2%) that subsequently
required LAMS replacement. Misdeployment resulting
in perforation occurred in two cases of EUS-GE (8.3%);
however, both cases were managed endoscopically with
successful LAMS deployment in the same session, and
neither case required surgery. No deaths occurred within
30 days in the EUS-GE group.

Discussion

Malignant GOO is both a distressing condition for the
patient and a therapeutic challenge for the gastroenterologist
and oncologist. Until recently, malignant GOO was treated
either with surgical gastroenterostomy or endoscopic enteral
stent placement [5]. Surgical gastroenterostomy, often com-
bined with choledochojejunostomy in patients with concom-
itant biliary obstruction, carries considerable morbidity and
mortality. Delayed gastric emptying and postoperative ileus
occurs in up to 58% of patients, leading to a prolonged hos-
pital stay [9]. In multiple larger series, the median proce-
dure-related hospital stay for patients undergoing surgical
gastroenterostomy has ranged from 14 to 24 days [10, 11].
Endoscopic placement of a self-expanding metal stent
has been described since 1992, [12] and has since become
first-line therapy for malignant gastric outlet obstruction.
Multiple series have demonstrated technical success rates
of 92—-100% [13]. However, clinical success has been much
lower, with reports ranging from 75 to 91% depending on
the definition of clinical success. Adverse events of enteral
stent placement include both immediate/early as well as late
adverse events, and range from 11 to 43% in various series
[13]. Immediate/early adverse events include problems with
sedation, stent obstruction, stent malposition, perforation,
aspiration, and bleeding. Late adverse events include stent
obstruction, bleeding, stent migration, perforation, and fis-
tula formation. A meta-analysis comparing enteral stent
placement versus surgical gastroenterostomy showed no
statistically significant difference in clinical success, length
of survival, mortality, or major complications between the
two groups [5]. However, enteral stent placement was associ-
ated with shorter time to oral intake and length of survival.
Given similar clinical outcomes and adverse events, enteral

Table 3 Adverse events

EUS-GE (n, %) Enteral stent (n, %) p value

Total adverse events 5(20.8) 39 (40.2) 0.098
Stent ingrowth 14.2) 16 (16.5) 0.189
Stent obstruction (not including ingrowth) 0(0.0) 7(7.2) 0.342
Stent migration 0(0.0) 22.1) 1.000
Inadequate stent length 0(0.0) 221 1.000
Bleeding 0(0.0) 1(1.0) 1.000
Biliary obstruction 0(0.0) 22.1) 1.000
PEG placement 14.2) 5(5.2) 1.000
Conversion to EUS-GE (enteral stent only) - 1(1.0) -

LAMS mesh erosion (EUS-GE only) 14.2) - -

LAMS misdeployment (EUS-GE only) 2(8.3) - -

Death within 30 days 0(0.0) 3(3.1) 1.000

EUS endoscopic ultrasound, GE gastroenterostomy
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stent placement thus became established as first-line treat-
ment for malignant GOO.

The advent of lumen-apposing metal stents (LAMS),
coupled with advancements in therapeutic/interventional
EUS, have recently allowed for the development of a novel
EUS-guided gastroenterostomy procedure [6, 7, 14]. EUS-
GE theoretically provides the same benefits as surgical gas-
troenterostomy by allowing for a complete enteral bypass
around the region of the malignancy, without the substantial
morbidity and mortality associated with surgical interven-
tion in complex and often severely ill oncological patients.
EUS-GE, combined with EUS-guided biliary drainage,
also potentially allows for same session double endoscopic
bypass for combined malignant gastric outlet obstruction
and biliary obstruction, a technique which has been reported
by our group and by others [15, 16].

Several recent studies have described the feasibility, effi-
cacy, and safety of EUS-GE for malignant GOO [17-22]. In
the largest multicenter series to date, Chen et al. described a
total of 74 patients from seven centers (six from the United
States, one from Europe) [22]. Of the 74 patients, 52 under-
went EUS-GE using a direct gastroenterostomy technique,
and 22 underwent balloon-assisted gastroenterostomy with
either a stone retrieval or dilating balloon to facilitate locali-
zation and puncture of the small bowel. The study showed
similar technical success, clinical success, and adverse
events between the two groups, with shorter procedure time
with the direct gastroenterostomy technique, leading the
authors to suggest that this may be the preferred method
for EUS-GE.

A few studies have additionally compared EUS-GE vs
other existing modalities for the management of malignant
GOO [19-21]. These have demonstrated EUS-GE to be an
effective alternative to surgical gastroenterostomy [19, 20],
and to enteral stent placement [21]. However, these studies
have had notable limitations, which have included wide het-
erogeneity in techniques, reuse of previously published data,
and comparison to older generation enteral stents which are
no longer in use.

Our current study was specifically designed to overcome
many of the limitations in the existing published literature.
In an effort to minimize heterogeneity among existing stents
and techniques, our study represents the first to directly com-
pare EUS-GE specifically using the electrocautery-enhanced
AXIOS lumen-apposing metal stent, versus enteral stent
placement specifically using current generation enteral
stents (Boston Scientific WallFlex or Cook Evolution). We
furthermore utilized a nearly uniform EUS-GE technique of
freehand antegrade LAMS deployment without guidewire
assistance, and a pure-cut electrosurgical generator current.
Our results demonstrate a higher rate of stent failure requir-
ing repeat intervention among patients undergoing enteral
stent placement compared to EUS-GE (32.0% vs. 8.3%,
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p=0.021). Additionally, initial clinical success was higher
among patients undergoing EUS-GE compared to enteral
stent placement (95.8% vs. 76.3%, p=0.042), with a trend
towards lower number of adverse events (20.8 vs. 40.2%,
p=0.098). Kaplan—Meier survival curve analysis further-
more demonstrated greater stent durability among patients
who underwent EUS-GE (p =0.013). The length of hospital
stay was similar between the two procedures, although this
may have been due to the severity of patients’ underlying
diseases, as most patients were already admitted at the time
of EUS-GJ, rather than solely due to recovery from the pro-
cedure. There were no reported incidences of post-procedure
ileus.

Given the complexity and difficulty of the EUS-GE
technique, various aspects of the technique are continually
evolving. In Japan, Itoi et al. have reported extensively on
the EUS-guided balloon-occluded gastroenterostomy bypass
(EPASS) system to facilitate EUS-GE; [17, 23, 24] however,
this is currently not available in the United States. Two of
our initial EUS-GE cases were performed using guidewire
assistance, in which EUS-guided puncture of the target
bowel was achieved using a 19-gauge needle, followed by
advancement of a guidewire to maintain the EUS-GE tract.
However, this technique was abandoned after the initial two
cases as guidewire placement caused the target small bowel
to be pushed away from the stomach, resulting in misdeploy-
ment of the LAMS with perforation. Both cases were man-
aged endoscopically with successful LAMS deployment in
the same session, and neither case required surgery. Since
then, we have adhered to a standardized protocol for the
creation of EUS-GE, with “freehand” deployment of the
LAMS without guidewire assistance. We have since also
utilized only a pure-cut electrosurgical generator current
rather than a blended cutting current, in order to optimize
penetration of the target small bowel and reduce the risk of
stent misdeployment and perforation.

One patient in our series notably underwent a retrograde
EUS-EG approach rather than the usual antegrade EUS-
GE approach. We considered this retrograde approach
given that it is less technically demanding as the stom-
ach is a larger and more stable target for electrocautery-
enhanced LAMS puncture than the small bowel. However,
for this approach to be more routinely considered, earlier
referral from the patient’s primary oncologist would be
necessary. From an oncological perspective, we believe
this approach to be potentially advantageous as it may
offset the waxing and waning nutritional deficits and poor
functional status that often precedes symptomatic GOO
and which results in prolonged withholding of chemo-
therapy. From an endoscopic perspective, we believe this
approach to potentially have a shorter learning curve and
more favorable safety profile compared to the antegrade
approach, although larger studies evaluating this technique
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are warranted. The overall complexity of the EUS-GE
procedure and ongoing technical modifications illustrate
the need for an improved and standardized method before
widespread adoption can be recommended. At the present
time, while we consider EUS-GE to be conceptually less
invasive than laparoscopic gastrojejunostomy, it remains
more invasive and technically challenging than enteral
stent placement.

Our study has some notable limitations due to its
retrospective nature and lack of randomization. Not all
endoscopists in our study had expertise in EUS-GE, which
may have introduced selection bias; however, these pro-
cedures were rarely urgent and this factor likely did not
impact which procedure was performed. In fact, comfort
level regarding the limited clinical evidence for EUS-GE
on the part of the referring oncologist or surgeon was the
most common factor in determining which approach was
used. Procedure times were also not recorded as a part of
this study, although due to its technical difficulty, EUS-
GE is likely associated with longer procedure time than
enteral stent placement. The EUS-GE group also had a
lower incidence of pre-procedure nausea and vomiting,
which may have biased initial clinical success in favor of
EUS-GE. Furthermore, despite our technical and clinical
success with EUS-GE, this technique remains challenging
even for experienced endosonographers and therefore our
results may not be generalizable beyond similar centers
with extensive experience. Moving forward, a uniform
EUS-GE method should be developed and validated.
Finally, prospective studies comparing EUS-GE with
enteral stent placement and surgical gastroenterostomy
are needed, along with additional studies on training and
learning curve in this technique, although we believe the
learning curve of EUS-GE is likely steeper than for other
procedures that employ the use of a LAMS.

In conclusion, EUS-GE has a higher rate of initial clinical
success and lower rate of stent failure requiring repeat inter-
vention when compared to standard enteral stent placement.
EUS-GE should be considered as a minimally invasive alter-
native for selected patients with malignant GOO in centers
with extensive therapeutic EUS experience.
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