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Simple Summary: Endoscopic ultrasound-guided gastroenterostomy (EUS-GE) is increasingly used
in the setting of malignant gastric outlet obstruction (GOO). The aim of the present observational
study is to compare the outcomes of EUS-GE by using the freehand technique as a first- and second-
line approach after enteral stenting (ES). The primary outcome was the clinical success, defined as a
solid oral intake at 1 week after the procedure (GOO Score, GOOSS ≥ 2). The secondary outcomes
were technical success and adverse event (AE) rates. Twenty-eight patients with (n = 13, 46.4%) and
without (n = 15, 53.6%) a previous ES were included. The diet progression was quicker in patients
with a previous ES (GOOSS at 48 h, 2 vs. 1, p = 0.023), but the GOOSS at 1 week (p = 0.299), albumin
gain (p = 0.366), and BMI gain (0.257) were comparable in the two groups. The technical success
was achieved in 25 cases (89.3%), with no differences between the two groups (92.3% vs. 86.7%).
The AE rate was 7.1%. In conclusion, primary EUS-GE might require fewer procedures and less
discontinuation of chemotherapy to achieve a comparable result.

Abstract: Introduction: Endoscopic ultrasound-guided gastroenterostomy (EUS-GE) is increasingly
used in the setting of malignant gastric outlet obstruction (GOO). However, little is known about
the role of primary EUS-GE. The aim of the present study is to compare the outcomes of EUS-GE
by using the freehand technique as a first- and second-line approach after enteral stenting (ES).
Methods: This is an observational single-center study using a prospectively collected database. All
consecutive patients who underwent an EUS-GE using the freehand technique due to malignant GOO
were included. Patients with previous gastric surgery, a wire-guided EUS-GE technique, or those
presenting without GOO were excluded. The primary outcome was the clinical success, defined as a
solid oral intake at 1 week after the procedure (GOO Score, GOOSS ≥ 2). The secondary outcomes
were technical success and adverse event (AE) rates. The impact on nutritional parameters was also
assessed. Results: Forty-five patients underwent an EUS-GE for all indications. Finally, 28 patients
(mean age: 63 ± 17.2 years, 57.1% male) with (n = 13, 46.4%) and without (n = 15, 53.6%) a previous ES
were included. The technical success was achieved in 25 cases (89.3%), with no differences between
the two groups (92.3% vs. 86.7%, p = 1). The median limb diameter and procedure time were 27 mm
(range:15–48) and 37 min. Overall, clinical success was achieved in 22 cases (88%), with three failures
due to AEs (n = 2) or peritoneal carcinomatosis (n = 1). The diet progression was quicker in patients
with a previous ES (GOOSS at 48 h, 2 vs. 1, p = 0.023), but the GOOSS at 1 week (p = 0.299), albumin
gain (p = 0.366), and BMI gain (0.257) were comparable in the two groups. The AE rate was 7.1%.
Conclusions: EUS-GE achieves a high technical and clinical success in patients with GOO regardless
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of the presence of a previous ES. Patients with previous ES may have a quicker progression of their
diet, but the GOOSS and nutritional status in the long term at 1 week or 1 month are comparable.
Primary EUS-GE might require fewer procedures and less discontinuation of chemotherapy to achieve
a comparable result.

Keywords: gastric outlet obstruction; pancreatic cancer; endoscopic ultrasound; LAMS

1. Introduction

Endoscopic ultrasound (EUS)-guided therapies are gaining ground in the armamen-
tarium of interventional endoscopy [1]. The creation of digestive anastomosis by using
lumen apposing metal stents (LAMS) has greatly impacted the decision-making strategy in
selected patients with altered anatomy (e.g., gastric bypass, afferent limb syndrome) [2,3],
difficult biliary drainage [4], and gastric outlet obstruction (GOO) [5]. EUS-guided gastroen-
terostomy (EUS-GE) [6], in particular, has been proposed as an alternative in the treatment
of malignant GOO and will probably be the mainstay in the management of this disease in
the near future. Although prospective data in this setting are scarce, a systematic review
and meta-analysis of 12 studies including 290 patients concluded high (>90%) technical
and clinical success rates [7]. In addition, early data based on retrospective series suggest
that EUS-GE has a lower complication rate compared to surgery [8,9], even in the presence
of peritoneal carcinomatosis [10].

Compared to enteral stenting (ES), EUS-GE has theoretical advantages, such as longer
patency, higher clinical success rates and similar safety while allowing a more advanced
diet [11]. Indeed, ES increases the risk of secondary biliary obstruction, and the tumor
progression can lead to recurrent GOO with a higher number of reinterventions. Finally,
EUS-GE could be optimal in patients with long, multifocal, or distal stenosis, whereas ES
may be less effective. These are probably some of the reasons why recent ESGE [12] and
ACG guidelines [13] recommend EUS-GE as an alternative to ES or surgery for malignant
GOO, when relatively longer life expectancies can be predicted.

Several EUS-GE techniques, such as “freehand” LAMS placement [14], the wire-
guided EUS-GE, and the EUS-guided double-balloon-occluded gastroenterostomy bypass
(EPASS) [15], have been described, with initial data showing no influence of the technique
on the outcomes and the risk of adverse events [16]. The wireless EUS-GE simplified
technique (WEST) has been proposed as a safer technique without the need of a confirma-
tory puncture by a 19-gauge needle or guidewire cannulation that can increases costs and
procedure duration and may lead to a false sense of security [17,18].

However, EUS-GE often remains a second-line therapy in daily practice, and long-
term data are lacking. Moreover, although this technique will probably be considered as
a standard of care in a near future [19], few case series reported the use of EUS-GE as a
first-line approach. The aim of the present observational study is to compare the outcomes
of EUS-GE using the WEST technique as a first- and second-line approach following ES.

2. Methods
2.1. Patients

This is an observational retrospective single-center study using a prospectively col-
lected database. All consecutive adult patients who underwent a EUS-GE using the WEST
technique due to malignant GOO at Georges-Pompidou European Hospital, Paris, between
January 2020 and September 2022 were included. Patients with previous gastric surgery, or
those who underwent a wire-guided EUS-GE technique were excluded. Similarly, those
patients who underwent a EUS-GE for other reasons other than the palliation of GOO (e.g.,
transgastric access to biliary limb in patients with post-surgical anatomy, drainage of the
afferent limb syndrome) were excluded. The protocol was submitted to the Local Ethical
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Committee (CERUPHO) and was approved by the national data protection commission
(CNIL) according to MR-004 reference methodology (no. 2212878 v 0).

Age, sex, and demographic variables were collected. Baseline characteristics such as
underlying cancer primary site, metastatic status, presence of peritoneal carcinomatosis,
length of hospital stay, and ascites were noted. Time elapsed between the GOO symptoms
and the procedure was also considered. The Gastric Outlet Obstruction Scoring System
(GOOSS) was evaluated 24 h before, 48 h after, and one week after the procedure as follows:
0 in case of no oral intake, 1 for only liquids, 2 for soft solids, and 3 for low residues or full
diet. An additional evaluation of the GOOSS was considered at the end of follow-up. The
need of a complementary enteral nutrition was assessed.

2.2. The EUS-GE Procedure

A linear-array echoendoscope (GF-UE180, Olympus, Tokyo, Japan) was used to cre-
ate the anastomosis with an electrocautery enhanced LAMS of 20 mm lumen diameter
(20 × 10 mm Hot-Axios, Boston Scientific, Marlborough, MA, USA) by using Autocut Effect
4 (VIO 3, Erbe Elektromedizin GmbH, Tuebingen, Germany).

First, a 3.7-mm working channel gastroscope was used to cannulate the duodenal
stenosis using a 7 French tandem catheter allowing either contrast opacification or passing
a 0035 in guidewire (Jagwire, Boston Scientific) in the first jejunal limb to understand the
length of the stenosis. Thus, a 6 French single cannula was left in place at the angle of Treitz
while the gastroscope was removed. This oroenteric catheter, connected to a water pump,
allows one to irrigate the small bowel lumen and guide further EUS-guided therapy. Finally,
an EUS-GE using the freehand (WEST) technique by direct perforation of the saline-filled
small bowel target was performed (Figure 1). Preferably, the angle of Treitz was chosen
for creating the anastomosis because this area is “more fixed” compared to distal jejunal
limbs with a lower risk of “pushing” away the jejunal limb. EUS guidance for the whole
placement of the stent (distal and proximal flanges) was performed. An anticholinergic
agent was also used to reduce the motility and facilitate LAMS insertion.

All procedures were performed under general anesthesia and CO2 insufflation. All
patients received antibiotics periprocedurally. Radiological guidance was used in all cases.
No LAMS dilation was performed during the baseline procedure.

The EUS characteristics (diameter of the limb), the distance from the gastric wall to the
small bowel wall (<1 cm, 1–2 cm, >2 cm) and the location of the gastroenteric anastomosis
(D3, D4, angle of Treitz, first jejunal limb, distal jejunum) were considered. The presence of
a previous uncovered duodenal stent and the length and location of the malignant stenosis
were noted. Procedure time was also assessed from the insertion to endoscope removal.
All procedures were performed by a single endoscopist (EPCR).

2.3. Outcomes

The primary outcome was the clinical success, defined as a solid oral intake at 1 week
after the procedure (GOOSS ≥ 2).

The secondary outcomes were technical success and AE rates. Technical success was
defined as the successful placement of the LAMS with the creation of an anastomosis
between the stomach and the duodenal or jejunal lumen below the malignant stricture.
AEs were graded according to the AGREE classification [20].

A comparative analysis of these outcomes was carried out considering patients in two
groups with and without a previous uncovered duodenal stent. Weight, BMI, and albumin
levels were assessed 24 h before EUS-GE and 1 month later.
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Figure 1. Endoscopic ultrasound-guided gastroenterostomy (EUS-GE). (a) The proximal jejunal 
limb was dilated by using the oroenteric catheter. The hyperechogenic spots are the contrast. (b) A 
free-hand gastrojejunal perforation was made by using the catheter of the lumen-apposing metal 
stent (LAMS). (c) Deployment of the distal flange of the stent under EUS control. (d) Endoscopic 
view of the proximal flange of the LAMS completely deployed. 
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Figure 1. Endoscopic ultrasound-guided gastroenterostomy (EUS-GE). (a) The proximal jejunal
limb was dilated by using the oroenteric catheter. The hyperechogenic spots are the contrast. (b) A
free-hand gastrojejunal perforation was made by using the catheter of the lumen-apposing metal
stent (LAMS). (c) Deployment of the distal flange of the stent under EUS control. (d) Endoscopic
view of the proximal flange of the LAMS completely deployed.

2.4. Follow-Up

A clinical follow-up was considered in all cases. Recurrent GOO, defined as the
occurrence of GOO symptoms with a GOOSS < 2 in those patients with a previous clinical
success, was considered.

2.5. Statistical Analysis

Categorical variables were compared by using χ2 or Fisher exact tests. Non-normally
distributed continuous variables were analyzed by Mann–Whitney U-test or McNemar
test. Normal and non-normal variables were presented as mean (SD) and median (range).
The impact on nutritional status and GOOSS score according to the presence of a previous
duodenal stent was analyzed by a per-protocol analysis strategy considering only patients
with previous EUS-GE technical success. A two-sided p-value < 0.05 was considered
statistically significant. SPSS software v.24 was used (IBM, SPSS Inc., Chicago, IL, USA).

3. Results
3.1. Patients

Forty-five patients underwent an EUS-GE during the period of study. Seventeen were
excluded because of afferent limb syndrome indication (n = 7), EUS-GE in GOO using
the wire-guided technique (n = 5), EUS-GE for transitory access to the biliary limb (n = 3),
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and other EUS-GE in patients with previous gastric surgery (n = 2). Finally, 28 patients
(mean age: 63 ± 17.2 years, 57.1% male) with (n = 13, 46.4%) and without (n = 15, 53.6%)
previous ES were included. Most of malignant stenosis were located in the proximal
duodenum (D1–D2, n = 16, 57.1%), followed by the distal duodenum (D3–D4, n = 7, 25%)
and the angle of Treitz (n = 4, 14.3%). The two patients with ascites did not present with
peritoneal effusion in the tract of the endoscopic anastomosis but only surrounding the liver
parenchyma. Patient baseline characteristics are shown in Table 1. The median elapsed
time between ES placement and EUS-GE for those patients with a previous duodenal stent
was 18 days (range: 5 days–4.7 months).

Table 1. Baseline characteristics of patients with gastric outlet obstruction who underwent an
endoscopic ultrasound-guided gastroenterostomy (EUS-GE) using the freehand technique according
to the presence of a previous enteral metal stenting.

Feature Total Cohort Previous ES

n = 28 Yes (n = 13, 46.4%) No (n = 15, 53.6%)

Secondary EUS-GE Primary EUS-GE

Underlying disease (n, %)

Pancreatic cancer (n = 24, 85.7%) 12 (92.3%) 12 (80%)

Cholangiocarcinoma (n = 1, 3.6%) 0 1 (6.7%)

Gastric cancer (n = 2, 7.1%) 1 (7.7%) 1 (6.7%)

Duodenal cancer (n = 1, 3.6%) 0 1 (6.7%)

Metastatic status 16 (57.1%) 7 (53.8%) 9 (60%)

Peritoneal carcinomatosis 7 (25%) 2 (15.4%) 5 (33.3%)

Presence of ascites 2 (7.1%) 2 (13.3%) 0

Time elapsed between the symptoms and the
procedure (median, range, days) 5 (2–12) 4 (4–12) 6 (2–10)

Baseline GOOSS 24 h before EUS-GE 0 (0–1) 0 (0–1) 0 (0)

BMI 24 h before EUS-GE (median, range, kg/m2) 19.1 (17–29) 18 (17.6–21.7) 19.5 (17–29)

Albumin 24 h before EUS-GE (median, range, g/dL) 31 (22–39) 32.5 (24–39) 30 (22–39)

Weight 24 h before EUS-GE (median, range, kg) 52 (40–77) 52 (48–61) 52 (40–77)

Previous biliary stenting 17 (60.7%) 5 (38.5%) 11 (73.3%)

EUS-GE, endoscopic ultrasound-guided gastroenterostomy; ES, enteral stenting; BMI, body mass index; GOOSS,
gastric outlet obstruction syndrome score.

3.2. Impact of the Procedure

Technical success was achieved in 25 cases (89.3%), with no differences between
patients with or without a previous duodenal stent (92.3% vs. 86.7%, p = 1). Thus, three
patients had a technical failure due to an infiltration of the gastric wall in a patient with
gastric cancer (n = 1) and a long distance of the jejunal limb from the gastric wall (>1 cm)
with peritoneal carcinomatosis (n = 2).

The median limb diameter after using the water pump was 27 mm (range: 15–48).
Notably, there were 13 cases (46.4%) with a <30 mm diameter despite the use of the water
pump by the oroenteric catheter. Similarly, most of patients (n = 19, 67.9%) presented
with a <1 cm distance between the gastric and small bowel walls; however, there were
cases with ≥1<2 cm (n = 6, 21.4%) and >2 cm distances (n = 3, 10.7%). There were no
statistically significant differences in the distances when a duodenal stent was present or
not (p = 0.262). The anastomosis was performed in the first jejunal limb (n = 17, 60.7%),
angle of Treitz (n = 8, 28.6%), or distal duodenum (n = 3, 10.7%). There was no association
between the performance of the EUS-GE in the first jejunal limb compared to the angle of
Treiz/duodenum and a history of ES (47.1% vs. 52.9%, p = 0.891) or the impact in clinical
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success (82.4% vs. 100%, p = 0.205). The median procedure time was 37 min (20–52), with
comparable times regardless of previous ES (35 vs. 37 min, p = 0.511).

The mean weights of patients before and after EUS-GE were 55.9 ± 11.1 kg and
56.1 ± 9.7 (p = 0.640). Overall, clinical success was achieved in 22 cases (78.6%). However,
considering only the 25 patients with technical success, the clinical success was achieved in
all but three patients (88%) due to intraoperative AEs (n = 2) or peritoneal carcinomatosis
with a distal jejunal stenosis not detected by a previous CT scan (n = 1). There was no
statistically significant association between peritoneal carcinomatosis and clinical success
(p = 0.622).

The impact on the nutritional status of the technique based on the presence of a
previous duodenal stent in patients with technical success is shown in Table 2. Notably,
the diet progression was quicker in patients with a previous ES, as the median GOOSS at
48 h after EUS-GE was higher in this group (2 vs. 1, p = 0.023), but all other parameters
were comparable. A complementary artificial nutrition was able to be withdrawn in 5 of
12 cases, and only 7 patients had enteral (n = 6) or parenteral nutrition (n = 1) at the end of
the follow-up, with no differences between the two groups (p = 0.753).

Table 2. Impact on the nutritional status of the EUS-GE based on the presence of a previous duodenal
stent in a cohort of 25 patients with technical success.

Feature Total Cohort Previous ES

Yes (n = 12, 48%) No (n = 13, 52%) p-Value *

Albumin increase one month after EUS-GE (median,
range, g/dL) 2 (−3–6) 0 (−3–5) 2 (−1–6) 0.366

BMI gain one month after EUS-GE (median, range, kg/m2) 0.4 (−2.1–2.7) 0.7 (−2–2.4) 0.8 (−2.1–2.7) 0.257

GOOSS 48 h after EUS-GE (median, range) 1 (1–3) 2 (1–3) 1 (1–2) 0.023 *

GOOSS one week after EUS-GE (median, range) 2 (0–3) 2 (1–3) 2 (0–3) 0.299

GOOSS ≥ 2 one week after EUS-GE (clinical success, n %) 22 (88%) 11 (91.7%) 11 (84.6%) 0.588

GOOSS at the end of follow-up (median, range) 2 (0–3) 2 (1–3) 2 (0–3) 0.149

GOOSS gain at one week (median, range) 2 (0–3) 2 (1–3) 2 (0–3) 0.974

EUS-GE, endoscopic ultrasound gastroenterostomy; ES, enteral stenting; BMI, body mass index; GOOSS, gastric
outlet obstruction syndrome score. * Statistically significant. The comparisons were done between patients with
and without a previous duodenal metal stents for all variables.

3.3. Safety of EUS-GE

Overall, the AE rate was 7.1% as there were two patients with severe and fatal AEs.
Although both of them had a history of previous ES, there was no statistically significant
difference between both groups (0 vs. 13.33%, p = 0.225), and the AEs were not related to
the duodenal stent. A 59 year-old man who underwent a EUS-GE successfully performed
and confirmed in CT scan, presented with a colonic perforation and a gastro-colonic
anastomosis 12 days later, probably due to the perforation and crossing of the left colon
while performing the gastrojejunostomy, resulting in a delayed migration of the stent in
the colon lumen. This complication led to the death of the patient (AGREE IV). Another
76 year-old patient with pancreatic cancer who underwent a technically successful EUS-GE
in the first jejunal limb presented with a delayed colonic perforation of the transverse colon
suspected during the endoscopic procedure, leading to a surgical intervention a few hours
later (AGREE IIIb). No intraoperative or procedure-related delayed bleeding was retained.

3.4. Follow-Up

The median follow-up of the whole cohort was 4 months (range: 1–22). Recurrent GOO
was detected in 4 patients with previous clinical success (18.2%) due to either downstream
peritoneal carcinomatosis (n = 3) or tumoral progression with secondary occlusion of the
LAMS (n = 1). In this last case, a duodenal stent was placed (“stent in stent” technique) with
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further clinical improvement and palliation of the GOO. Thus, procedure-related recurrent
GOO was only present in one case (4.5%). In addition, there were three patients with a
functional EUS-GE (13.6%) that decreased the GOOSS to 1 without symptoms of GOO at
the end of the follow-up, probably due to the advanced oncological status.

4. Discussion

In this observational study, we presented 28 patients with malignant GOO who
underwent EUS-GE using a standardized WEST technique, achieving technical and clinical
success rates of 89.3% and 88%. Approximately half of the patients had undergone previous
ES. The evolution of the nutritional outcomes (BMI, albumin, weight) was comparable in
patients with and without previous ES. However, diet progression at 48 h assessed by the
GOOSS was quicker in the first group (2 vs. 1, p = 0.023). No differences were found in the
long term GOOSS at 1 week, at the end of the follow-up or the GOOSS gain. The AE rate
was 7.1% and mortality was 3.6%.

EUS-GE may overcome some advantages compared to ES, while avoiding gastro-
paresis and morbidity of surgical anastomosis [18]. However, most data to date include
patients with previous ES and recurrent GOO, who may present with worse outcomes of
the technique compared to “naive” patients. In this sense, performing EUS-GE as first line
in selected cases could avoid unnecessary invasive procedures under general anesthesia,
prevent gastric decompensation, decrease the AEs related to recurrent GOO after ES place-
ment [11], and shorten the length of hospitalization and impact on nutritional status at
earlier stages, ensuring improved quality of life and undelayed oncological therapy. In our
center, the decision-making strategy to decide whether to perform ES or EUS-GE at first
line is decided in a multidisciplinary setting, also considering the willingness of the patient.
For those cases presenting with long or multifocal strictures, previous biliary stenting or
previous ES, an EUS-GE is preferred. In addition, in our series, the 25% of patients had
nonextensive peritoneal carcinomatosis, but there was a unique stenosis with no further
strictures in the distal small bowel in all cases. The procedure was performed by using a
pre-standardized protocol avoiding the wire-guided technique, as these excessive procedu-
ral steps and device exchanges may increase the risk of AEs [21]. Indeed, standardizing
the procedure is associated with a significant increase in technical success and a decrease
in AEs irrespective of prior total experiences [22]. We performed no intraoperative LAMS
dilation, and no further procedures were needed to dilate the stent in the follow-up. Finally,
liquids were initiated 24 h after the procedure, followed by a progressive soft solid diet
from 48 h after the procedure onwards.

The baseline characteristics of patients with and without a previous ES were compara-
ble in our study. Notably, the median elapsed time between the symptoms and the EUS-GE
was short in both groups (4 and 6 days). A recent multicenter retrospective study including
97 patients comparing EUS-GE and ES concluded that EUS-GE seems to have improved
patency outcomes for palliative treatment of malignant GOO [23]. In our series, although
the baseline GOOSS was also comparable, the GOOSS improvement at 48 h was higher in
patients with a duodenal stent. This difference could be explained by the “double route”
of patients with a partially functional ES before EUS-GE and physician bias. There were
three patients in the ES group (25%) with a baseline GOOSS score at 1, whereas all patients
in the “naive” group had a baseline GOOSS at 0. However, the middle- and long-terms
effectiveness of the EUS-GE at one week or at the end of follow-up were comparable
between both groups, with an overall clinical success of 88%. In addition, it is important to
highlight that all clinical failures in our series were due to AEs leading to prolonged fasting
(66%), or unmasking of a distal stenosis due to peritoneal carcinomatosis (33%). Thus, this
technique is expected to be effective in patients who underwent a technically successful
anastomosis with no major AEs or distal stenosis.

The assessment of the impact of this technique in the long term is challenging, as
there are many factors and conditions related to the oncological progression (e.g., pancre-
atic cancer-related pain, anorexia) and chemotherapy treatment that may have a major
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role in the diet progression and nutritional status regardless of the functionality of the
EUS-GE. This is probably the main reason explaining why the 28% of patients needed a
complementary artificial nutrition at the end of follow-up in our study. An increased risk of
GOO recurrence with ES versus EUS-GE has been recently described [24]. Similarly, there
was only one patient with an EUS-GE dysfunction in our series (invasion of the stent by
peritoneal carcinomatosis, 4%).

Concerning the safety of the procedure, recent meta-analysis on EUS-GE have reported
periprocedural AEs in 12% of cases [7,25]. Most of the reported AEs were graded as mild or
moderately severe, including stent maldeployment resulting in perforation with peritonitis,
stent misplacement and stent migration or dislodgement [12], but fatal events have also
been described. Endoscopic salvage therapy is successful in most cases [6], provided
this is detected intraoperatively. In our study, to ensure a homogeneous population, we
have only included patients who underwent EUS-GE using the WEST technique following
a standardized protocol after a learning curve. Two major AEs (7.1%) were identified,
both due to a colonic perforation during the gastro-jejunal freehand placement, one of
which presented unexpectedly with a gastrojejunocolonic fistula, similarly to previous
descriptions in other reports [26]. There was no clinical association between the presence of
an ES and the AEs. Furthermore, the procedure-related abdominal pain has also probably
been underestimated as many of these patients have chronic pancreatic pain related to
pancreatic cancer and GOO-related pain.

In addition to the limited sample size, the present study has a number of limitations.
All the EUS-GE were performed by a single endoscopist using a dedicated technique and
protocol. In addition, 25% of patients had non-extensive peritoneal carcinomatosis. Thus,
the applicability of our results should be interpreted with caution in other settings. In
addition, the proportion of minor AEs, such as procedure-related abdominal pain, has
probably been underestimated due to the retrospective nature of the study and the patients’
conditions. On the other hand, the prospectively collected data and standardized treatment
approach should be regarded as clear advantages to the current study.

5. Conclusions

EUS-GE achieves a high technical and clinical success in patients with GOO regardless
of previous ES. Although patients with a history of ES may have a quicker progression
of their diet, the GOOSS and nutritional status in the long term are comparable. Pri-
mary EUS-GE might avoid unnecessary procedures and ES-related AEs while preventing
chemotherapy discontinuation at a comparable safety profile.

Author Contributions: E.P.-C.-R. and H.A. had the idea of the manuscript and coordinated the
writing. A.A. and C.G. performed data collection and statistical analysis. M.B. and G.V. contributed
with the writing of the discussion. C.C., E.R. and C.R.-L. contributed with data collection. H.B., G.R.
and C.C. contributed with the critical review. All authors have read and agreed to the published
version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by local ethics committee and the national data protection commission
(CNIL) (protocol code no. 2212878 v 0).

Informed Consent Statement: Patient consent was waived due to the retrospective nature of
the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: E.P.-C.-R. holds a consultancy agreement with Boston Scientific. Michiel Bron-
swijk received grants from Ovesco/Fides Medical and has consultancy agreements with Taewoong—
Prion Medical. The remaining authors have no conflict of interest.



Cancers 2022, 14, 5516 9 of 10

References
1. Vanella, G.; Bronswijk, M.; Arcidiacono, P.G.; Larghi, A.; Wanrooij, R.; de Boer, Y.S.; Rimbas, M.; Khashab, M.; van der Merwe, S.W.

Current landscape of therapeutic EUS: Changing paradigms in gastroenterology practice. Endosc. Ultrasound. 2022. [CrossRef]
2. Perez-Cuadrado-Robles, E.; Bronswijk, M.; Prat, F.; Barthet, M.; Palazzo, M.; Arcidiacono, P.; Schaefer, M.; Deviere, J.; van

Wanrooij, R.L.J.; Tarantino, I.; et al. Endoscopic ultrasound-guided drainage using lumen-apposing metal stent of malignant
afferent limb syndrome in patients with previous Whipple surgery: Multicenter study (with video). Dig. Endosc. 2022, 34,
1433–1439. [CrossRef]

3. Ghandour, B.; Shinn, B.; Dawod, Q.M.; Fansa, S.; El Chafic, A.H.; Irani, S.S.; Pawa, R.; Gutta, A.; Ichkhanian, Y.; Paranandi,
B.; et al. EUS-directed transgastric interventions in Roux-en-Y gastric bypass anatomy: A multicenter experience. Gastrointest.
Endosc. 2022, 96, 630–638. [CrossRef]

4. Fugazza, A.; Fabbri, C.; Di Mitri, R.; Petrone, M.C.; Colombo, M.; Cugia, L.; Amato, A.; Forti, E.; Binda, C.; Maida, M.; et al.
EUS-guided choledochoduodenostomy for malignant distal biliary obstruction after failed ERCP: A retrospective nationwide
analysis. Gastrointest. Endosc. 2022, 95, 896–904. [CrossRef]

5. Bronswijk, M.; Perez-Cuadrado-Robles, E.; Van der Merwe, S. Endoscopic ultrasound-guided gastrointestinal anastomosis:
Current status and future perspectives. Dig. Endosc. 2022. [CrossRef]

6. Ghandour, B.; Bejjani, M.; Irani, S.S.; Sharaiha, R.Z.; Kowalski, T.E.; Pleskow, D.K.; Do-Cong Pham, K.; Anderloni, A.A.;
Martinez-Moreno, B.; Khara, H.S.; et al. Classification, outcomes, and management of misdeployed stents during EUS-guided
gastroenterostomy. Gastrointest. Endosc. 2022, 95, 80–89. [CrossRef]

7. Antonelli, G.; Kovacevic, B.; Karstensen, J.G.; Kalaitzakis, E.; Vanella, G.; Hassan, C.; Vilmann, P. Endoscopic ultrasound-guided
gastro-enteric anastomosis: A systematic review and meta-analysis. Dig. Liver Dis. 2020, 52, 1294–1301. [CrossRef]

8. Fan, W.; Tan, S.; Wang, J.; Wang, C.; Xu, H.; Zhang, L.; Liu, L.; Fan, Z.; Tang, X. Clinical outcomes of endoscopic ultrasound-guided
gastroenterostomy for gastric outlet obstruction: A systematic review and meta-analysis. Minim. Invasive Ther. Allied. Technol.
2022, 31, 159–167. [CrossRef] [PubMed]

9. Perez-Miranda, M.; Tyberg, A.; Poletto, D.; Toscano, E.; Gaidhane, M.; Desai, A.P.; Kumta, N.A.; Fayad, L.; Nieto, J.; Barthet, M.;
et al. EUS-guided Gastrojejunostomy Versus Laparoscopic Gastrojejunostomy: An International Collaborative Study. J. Clin.
Gastroenterol. 2017, 51, 896–899. [CrossRef] [PubMed]

10. Abbas, A.; Dolan, R.D.; Bazarbashi, A.N.; Thompson, C.C. Endoscopic ultrasound-guided gastroenterostomy versus surgical
gastrojejunostomy for the palliation of gastric outlet obstruction in patients with peritoneal carcinomatosis. Endoscopy 2022, 54,
671–679. [CrossRef] [PubMed]

11. van Wanrooij, R.L.J.; Vanella, G.; Bronswijk, M.; de Gooyer, P.; Laleman, W.; van Malenstein, H.; Mandarino, F.V.; Dell’Anna, G.;
Fockens, P.; Arcidiacono, P.G.; et al. Endoscopic ultrasound-guided gastroenterostomy versus duodenal stenting for malignant
gastric outlet obstruction: An international, multicenter, propensity score-matched comparison. Endoscopy 2022, 54, 1023–1031.
[CrossRef] [PubMed]

12. van der Merwe, S.W.; van Wanrooij, R.L.J.; Bronswijk, M.; Everett, S.; Lakhtakia, S.; Rimbas, M.; Hucl, T.; Kunda, R.; Badaoui, A.;
Law, R.; et al. Therapeutic endoscopic ultrasound: European Society of Gastrointestinal Endoscopy (ESGE) Guideline. Endoscopy
2022, 54, 185–205. [CrossRef] [PubMed]

13. Ahmed, O.; Lee, J.H.; Thompson, C.C.; Faulx, A. AGA Clinical Practice Update on the Optimal Management of the Malignant
Alimentary Tract Obstruction: Expert Review. Clin. Gastroenterol. Hepatol. 2021, 19, 1780–1788. [CrossRef] [PubMed]

14. Perez-Cuadrado-Robles, E.; Perrod, G.; Benosman, H.; Ragot, E.; Gallois, C.; Cellier, C.; Rahmi, G. Endoscopic ultrasound-guided
gastrojejunostomy as a rescue therapy for gastric outlet obstruction in a patient with multiple previous procedures. Endoscopy
2021, 53, E143–E144. [CrossRef]

15. Marino, A.; Bessissow, A.; Miller, C.; Valenti, D.; Boucher, L.; Chaudhury, P.; Barkun, J.; Forbes, N.; Khashab, M.A.; Martel, M.;
et al. Modified endoscopic ultrasound-guided double-balloon-occluded gastroenterostomy bypass (M-EPASS): A pilot study.
Endoscopy 2022, 54, 170–172. [CrossRef]

16. Magalhaes-Costa, P.; Bispo, M.; Santos, S.; Couto, G.; Matos, L.; Chagas, C. Re-bleeding events in patients with obscure
gastrointestinal bleeding after negative capsule endoscopy. World J. Gastrointest. Endosc. 2015, 7, 403–410. [CrossRef]

17. Bronswijk, M.; van Malenstein, H.; Laleman, W.; Van der Merwe, S.; Vanella, G.; Petrone, M.C.; Arcidiacono, P.G. EUS-guided
gastroenterostomy: Less is more! The wireless EUS-guided gastroenterostomy simplified technique. VideoGIE 2020, 5, 442.
[CrossRef]

18. Bronswijk, M.; Vanella, G.; van Malenstein, H.; Laleman, W.; Jaekers, J.; Topal, B.; Daams, F.; Besselink, M.G.; Arcidiacono,
P.G.; Voermans, R.P.; et al. Laparoscopic versus EUS-guided gastroenterostomy for gastric outlet obstruction: An international
multicenter propensity score-matched comparison (with video). Gastrointest. Endosc. 2021, 94, 526–536.e2. [CrossRef]

19. Vanella, G.; Dell’Anna, G.; Bronswijk, M.; van Wanrooij, R.L.J.; Rizzatti, G.; Gkolfakis, P.; Larghi, A.; van der Merwe, S.;
Arcidiacono, P.G. Endoscopic ultrasound-guided biliary drainage and gastrointestinal anastomoses: The journey from promising
innovations to standard of care. Ann. Gastroenterol. 2022, 35, 441–451. [CrossRef]

20. Nass, K.J.; Zwager, L.W.; van der Vlugt, M.; Dekker, E.; Bossuyt, P.M.M.; Ravindran, S.; Thomas-Gibson, S.; Fockens, P. Novel
classification for adverse events in GI endoscopy: The AGREE classification. Gastrointest. Endosc. 2022, 95, 1078–1085.e8.
[CrossRef]

http://doi.org/10.4103/EUS-D-21-00177
http://doi.org/10.1111/den.14330
http://doi.org/10.1016/j.gie.2022.05.008
http://doi.org/10.1016/j.gie.2021.12.032
http://doi.org/10.1111/den.14381
http://doi.org/10.1016/j.gie.2021.07.023
http://doi.org/10.1016/j.dld.2020.04.021
http://doi.org/10.1080/13645706.2020.1792500
http://www.ncbi.nlm.nih.gov/pubmed/32672479
http://doi.org/10.1097/MCG.0000000000000887
http://www.ncbi.nlm.nih.gov/pubmed/28697151
http://doi.org/10.1055/a-1708-0037
http://www.ncbi.nlm.nih.gov/pubmed/35120397
http://doi.org/10.1055/a-1782-7568
http://www.ncbi.nlm.nih.gov/pubmed/35325931
http://doi.org/10.1055/a-1717-1391
http://www.ncbi.nlm.nih.gov/pubmed/34937098
http://doi.org/10.1016/j.cgh.2021.03.046
http://www.ncbi.nlm.nih.gov/pubmed/33813072
http://doi.org/10.1055/a-1216-1330
http://doi.org/10.1055/a-1392-4546
http://doi.org/10.4253/wjge.v7.i4.403
http://doi.org/10.1016/j.vgie.2020.06.012
http://doi.org/10.1016/j.gie.2021.04.006
http://doi.org/10.20524/aog.2022.0736
http://doi.org/10.1016/j.gie.2021.11.038


Cancers 2022, 14, 5516 10 of 10

21. van Wanrooij, R.L.J.; Bronswijk, M.; Kunda, R.; Everett, S.M.; Lakhtakia, S.; Rimbas, M.; Hucl, T.; Badaoui, A.; Law, R.;
Arcidiacono, P.G.; et al. Therapeutic endoscopic ultrasound: European Society of Gastrointestinal Endoscopy (ESGE) Technical
Review. Endoscopy 2022, 54, 310–332. [CrossRef] [PubMed]

22. Park, K.H.; Rosas, U.S.; Liu, Q.Y.; Jamil, L.H.; Gupta, K.; Gaddam, S.; Nissen, N.; Thompson, C.C.; Lo, S.K. Safety of teaching
endoscopic ultrasound-guided gastroenterostomy (EUS-GE) can be improved with standardization of the technique. Endosc. Int.
Open 2022, 10, E1088–E1094. [CrossRef] [PubMed]

23. Sanchez-Aldehuelo, R.; Subtil Inigo, J.C.; Martinez Moreno, B.; Gornals, J.; Guarner-Argente, C.; Repiso Ortega, A.; Peralta Herce,
S.; Aparicio, J.R.; Rodriguez de Santiago, E.; Bazaga, S.; et al. EUS-guided gastroenterostomy versus duodenal self-expandable
metal stent for malignant gastric outlet obstruction: Results from a nationwide multicenter retrospective study (with video).
Gastrointest. Endosc. 2022. [CrossRef] [PubMed]

24. Vanella, G.; Bronswijk, M.; van Wanrooij, R.L.; Dell’Anna, G.; Laleman, W.; van Malenstein, H.; Voermans, R.P.; Fockens, P.; Van
der Merwe, S.; Arcidiacono, P.G. Combined endoscopic mAnagement of BiliaRy and gastrIc OutLET obstruction (CABRIOLET
Study): A multicenter retrospective analysis. DEN Open 2023, 3, e132. [CrossRef] [PubMed]

25. Iqbal, U.; Khara, H.S.; Hu, Y.; Kumar, V.; Tufail, K.; Confer, B.; Diehl, D.L. EUS-guided gastroenterostomy for the management of
gastric outlet obstruction: A systematic review and meta-analysis. Endosc. Ultrasound. 2020, 9, 16–23. [CrossRef] [PubMed]

26. Fischer, H.; Ruther, K.; Abdelhafez, M.; Gotzberger, M.; Dollhopf, M.; Schlag, C. Technical feasibility and clinical success of direct
“free hand” EUS-guided gastroenterostomy in patients with gastric outlet obstruction. Endosc. Int. Open 2022, 10, E1358–E1363.
[CrossRef]

http://doi.org/10.1055/a-1738-6780
http://www.ncbi.nlm.nih.gov/pubmed/35114696
http://doi.org/10.1055/a-1822-9864
http://www.ncbi.nlm.nih.gov/pubmed/35979034
http://doi.org/10.1016/j.gie.2022.07.018
http://www.ncbi.nlm.nih.gov/pubmed/35870508
http://doi.org/10.1002/deo2.132
http://www.ncbi.nlm.nih.gov/pubmed/35898844
http://doi.org/10.4103/eus.eus_70_19
http://www.ncbi.nlm.nih.gov/pubmed/31898587
http://doi.org/10.1055/a-1907-5393

	Introduction 
	Methods 
	Patients 
	The EUS-GE Procedure 
	Outcomes 
	Follow-Up 
	Statistical Analysis 

	Results 
	Patients 
	Impact of the Procedure 
	Safety of EUS-GE 
	Follow-Up 

	Discussion 
	Conclusions 
	References

