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Abstract

BACKGROUND
Endoscopic ultrasound-guided gastroenterostomy (EUS-GE) has recently emer-

ged as an alternative treatment for gastric outlet obstruction (GOO) in selected
patients.

AIM
To report the initial experience of EUS-GE in patients with GOO.

METHODS

This study was a retrospective, observational, multicenter study in which the data
from 10 patients who underwent EUS-GE due to GOO between September 2021
and May 2023 were collected. We analyzed technical success, clinical success,
adverse events, and survival. Technical success was defined as adequate position-
ing and deployment of the stent. Clinical success was defined as the patient’s
ability to tolerate oral intake without vomiting 7 d after the procedure. Post-
procedural adverse events were recorded.
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RESULTS

Eleven procedures in 10 patients with GOO were included. The mean age of the patients was 67.5 years (range: 56-
77 years). Malignant GOO was present in 9 patients. Technical success was achieved in 9/11 procedures (82%).
Among them, clinical success was achieved in 9 patients (100%). Adverse events occurred in 1 patient (9%). The
median survival was 3 months (n = 7; range: 1-8 months).

CONCLUSION
EUS-GE is a feasible therapeutic option in the treatment of GOO.

Key Words: Endoscopic ultrasound-guided gastroenterostomy; Gastric outlet obstruction; Lumen apposing metal stent;
Interventional endoscopic ultrasound; Gastrojejunostomy; Duodenal stenting

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study was a retrospective report of our initial experience with endoscopic ultrasound-guided gastroenter-
ostomy in patients with gastric outlet obstruction from Mexico. We demonstrated that endoscopic ultrasound-guided
gastroenterostomy was a feasible therapeutic alternative for gastric outlet obstruction. It was particularly useful in patients
with malignancy.
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INTRODUCTION

Gastric outlet obstruction (GOO) is caused by benign and malignant diseases. It is associated with significant morbidity
and a decreased quality of life[1,2]. Surgical gastrojejunostomy or enteral stenting are the standard therapeutic options.
Endoscopic balloon dilation is useful for the treatment of certain benign conditions[3].

While surgery is associated with significant morbidity, mortality, and costs, enteral stenting is commonly complicated
with stent migration or obstruction. Recently, endoscopic ultrasound-guided gastroenterostomy (EUS-GE) with lumen-
apposing metal stent (LAMS) has been adopted as a novel, minimally invasive technique in the management of GOO[4,
5]. This procedure involves the insertion of a LAMS from the stomach to the small bowel distal to the obstruction[6].

EUS-GE offers long-lasting luminal patency without the risk of tumor ingrowth and/or overgrowth, which minimizes
the morbidity of surgical gastrojejunostomy|[5,6]. The EUS-GE technique was developed through various clinical trials
and animal experiments. Currently there are three main techniques: (1) Direct EUS-GE; (2) Device-assisted EUS-GE; and
(3) EUS-guided double balloon-occluded gastrojejunostomy bypass[7].

Although clinical trials have been conducted proving the safety and efficacy of the EUS-GE technique, there is still a
lack of real-world data for this new method[8]. The aim of this study was to report our initial experiences utilizing EUS-
GE for the treatment of GOO in Mexico.

MATERIALS AND METHODS
Study design

This was a retrospective, observational, and multicenter study that collected data from three referral medical centers in
Mexico City. Clinical data from charts of patients who underwent EUS-GE from September 2021 to May 2023 were
collected. Inclusion criteria included patients with informed consent of the EUS-GE procedure and patients with
symptoms and endoscopic documentation of GOO obstruction in which EUS-GE was performed. Patients with
insufficient information in their chart were excluded.

We analyzed technical success, clinical success, adverse events, and survival. Technical success was defined as an
adequate positioning of the stent assessed by endoscopy and fluoroscopy. Clinical success was defined as the patient’s
ability to tolerate oral intake without vomiting 7 d after the procedure. Post-procedural adverse events were recorded.

Procedural technique

EUS-GE was performed under intravenous sedation or general anesthesia. All procedures were performed by expert
endoscopists at tertiary care centers with or without trainee involvement. The EUS-GE was performed using the direct
technique or the device-assisted technique. The choice of the technique was at the discretion of the endoscopist.
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Direct technique: A forward-viewing therapeutic gastroscope was inserted proximal to the obstruction. If feasible, the
endoscope was advanced across the stenosis and approximately 500-1000 mL of fluid were infused through the working
channel. Finally, methylene blue and iodinated contrast were added (approximately 20 mL). If the obstruction was not
traversable with the endoscope, a catheter [i.e. a Soehendra biliary dilator (Cook Medical, Bloomington, IN, United States)
or a sphincterotome] was used for fluid infusion. Fluoroscopic and EUS guidance were used to locate the small bowel
loop adjacent to the stomach (near the ligament of Treitz). Finally, a LAMS with electrocautery (Hot Axios®; Boston
Scientific Corp, Marlborough, MA, United States) was inserted directly across the gastric wall into the small bowel (free-
hand technique). Stent deployment was performed in the usual way. Adequate position was corroborated by endoscopy
(methylene blue through the stent) and fluoroscopy (iodinated contrast).

Nasobiliary drainage-assisted technique: A forward-viewing therapeutic gastroscope was used to locate the obstruction.
Using an 8.5 Fr stent introducer, a 0.035-inch guidewire was placed into the jejunum under endoscopic and fluoroscopic
guidance. The stent introducer and gastroscope were removed, keeping the guidewire in the small intestine. Under the
fluoroscopic view, a 7 Fr nasobiliary drain catheter or an 8 Fr nasojejunal tube was inserted distal to the stricture. Approx-
imately 500-1000 mL of water were instilled through the nasobiliary drain catheter or the nasojejunal tube. The linear
echoendoscope was then inserted into the stomach, and an adequately distended small bowel loop was located, typically
near the ligament of Treitz (fourth duodenum or proximal jejunum). Finally, methylene blue with iodinated contrast (~ 20
mL) were used to opacify the targeted segment. An electrocautery-assisted LAMS was deployed with the free-hand
technique, corroborating adequate positioning by endoscopic and fluoroscopic views.

In both techniques, antiperistaltic drugs such as hyoscine were given as needed. Patients remained in the hospital after
the procedure. A liquid diet was started the day after the procedure, and the diet was advanced as tolerated. Patients
were discharged home when they demonstrated adequate tolerance to an oral diet. Subsequently, the participants were
followed-up on a regular basis.

RESULTS

From September 2021 to May 2023, 11 EUS-GE procedures were performed in 10 patients. Table 1 describes the patient
and procedural characteristics. The mean age of the patients was 67.5 years (range: 56-77 years), with 5 males (50%) and 5
females (50%). Malignant GOO was found in 9 patients (90%), whereas benign GOO was found in 1 patient (10%).
Malignant disease included pancreatic cancer (77.8%, n = 7), ampullary cancer (11.1%, n = 1), and metastatic cancer
(11.1%, n = 1). The patient with benign GOO was found to have refractory pyloric stenosis due to a peptic ulcer.

The main locations of the obstructions were the second portion of the duodenum in 5 patients (50%), followed by the
duodenal bulb in 4 patients (40%) and the pylorus in 1 patient (10%). Three patients had been treated previously with a
duodenal stent due to pancreatic cancer in 2 patients and benign pyloric stenosis in 1 patient. All experienced recurrent
GOO.

Technical success

Technical success was achieved in 9 procedures (82%). The two failed procedures occurred due to misdeployment of the
stent. One occurred during a direct EUS-GE. The other occurred during a device-assisted EUS-GE with a nasojejunal tube,
and this procedure was repeated 7 d later with success.

The intestinal loop was located with the device-assisted method in 7 patients (70%). Three procedures were performed
with a nasobiliary drain catheter, and four procedures were performed with a nasojejunal tube. The direct EUS-GE was
used in 3 patients (30%). A 20 mm diameter LAMS was used in 8 patients. A 15 mm LAMS was utilized in 1 patient. In all
cases the stomach was anastomosed to the proximal jejunum.

Clinical success
Clinical success was achieved in all 9 patients who underwent a successful EUS-GE (100%).

Adverse events
Adverse events occurred in 1 patient (9%), who developed peritonitis due misplacement of the LAMS. This patient died
57 d after the procedure with no indication that the cause of death was due to the procedure.

Survival
The median survival was 3 months, with a range of 1-8 months among the 7 total patients who died. Two patients were
alive at the end of our analysis.

DISCUSSION

Relieving GOO symptoms is crucial for maintaining adequate nutritional status and improving quality of life[9].
Palliative duodenal self-expandable metal stent (SEMS) placement for malignant GOO is an effective and safe alternative,
but it has limited long-term efficacy. There is a significant rate of stent malfunction (5.4%-42.5%), and endoscopic reinter-
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Table 1 Patient and procedural characteristics

g Part of small q
. . . Prior . . Survival
. Age in Etiology  Location of EUS-GE Technical bowel LAMS  Adverse Clinical
Patient . duodenal . -
yrlsex of GOO  obstruction . technique success anastomosed diameter event success
stenting months
to stomach
1 56/M  Pancreatic Duodenal No Device- Yes Proximal 20mmx  No Yes 2
cancer bulb assisted jejunum 10 mm
2 57/F  Ampullary Second No Device- Yes Proximal 20mm x  No Yes 8
cancer duodenal assisted jejunum 10 mm
portion
8] 64/M  Pancreatic = Duodenal No Device- Yes Proximal 20mm x  No Yes 7
cancer bulb assisted jejunum 10 mm
4 74/F Pancreatic ~ Second No Direct Yes Proximal 20mm x  No Yes 2
cancer duodenal jejunum 10 mm
portion
5 59/F Metastatic = Duodenal No Direct Yes Proximal 20mm x  No Yes 8
ovarian bulb jejunum 10 mm
cancer
6 63/M  Pancreatic  Second Yes Device- Yes Proximal 15mmx  No Yes B)
cancer duodenal assisted jejunum 10 mm
portion
7 77/F Benign Pylorus Yes Direct No N/A N/A Peritonitis N/A N/A
pyloric
stenosis
8 75/M  Pancreatic  Second Yes Device- Yes Proximal 20mm x  No Yes 1
cancer duodenal assisted jejunum 10 mm
portion
9 75/M  Pancreatic  Duodenal No Device- Yes Proximal 20mm x  No Yes Alive
cancer bulb assisted jejunum 10 mm
10 75/F Pancreatic = Duodenal No Device- No/ Yes' Proximal 20mmx  No Yes Alive
cancer bulb assisted jejunum 10 mm

Un this case, the procedure was repeated 7 d later and was successful.
EUS-GE: Endoscopic ultrasound-guided gastroenterostomy; F: Female; GOO: Gastric outlet obstruction; LAMS: Lumen apposing metal stent; M: Male;
N/ A: Not available.

ventions are typically required[10] leading to additional costs. If a biliary intervention is required, then the presence of a
duodenal stent reduces effective endoscopic treatment. Therefore, SEMS is only recommended for patients with a short
life expectancy (< 6 months). Unfortunately, in this series we did not evaluate the patency of LAMS to be able to compare
it with patients treated with duodenal stents[1,11].

EUS-GE is a relatively new therapeutic procedure for the management of GOOI[9]. It is a feasible option with less
adverse events than surgical bypass and with a longer efficacy than enteral SEMS[12]. In this study, we analyzed
outcomes of 10 patients with GOO that were treated with EUS-GE in Mexico. Technical success was achieved in 82% of
the procedures, and clinical success was achieved in all patients with a successful EUS-GE. For 1 patient the initial EUS-
GE was unsuccessful due to type I misdeployment. However, the repeat procedure was performed successfully 7 d later
[13].

Adverse events due to this procedure range from 0%-33% and include incorrect stent deployment, bleeding,
pneumoperitoneum, peritonitis, abdominal pain, and gastrocolic fistula[5,14]. One patient (9%) in our series developed
peritonitis due to type II LAMS misdeployment. She had refractory pyloric obstruction and several associated
comorbidities (aortic stenosis, pulmonary hypertension, severe osteoporosis with associated spine disease, and chronic
pain). She was evaluated as a poor surgical candidate by Cardiology and represented the only patient in our series with a
benign etiology of GOO. She died 57 d after the procedure by causes unrelated to the procedure. Despite the unsuccessful
result in this case, EUS-GE is increasingly utilized for the treatment of GOO due to benign etiologies[15,16].

Large-volume ascites is a contraindication for EUS-GE in most patients[5]. Even though no patients in our series
presented with massive ascites, large volume paracentesis before the procedure can be performed to make this procedure
possible.

In our series, direct puncture was employed in 3 cases and device-assisted in 8. The decision for type of procedure was
made at the discretion of the endoscopist. A slight modification to the direct technique using an 8 Fr nasojejunal tube was
made. One of the challenges of EUS-GE is adequately visualizing the intestinal target loop under EUS[17]. We found that
the assisted-device technique provided a more controlled approach in the small bowel near the ligament of Treitz because
electrocautery-enhanced LAMS allows the procedure to be simpler, faster, and safer. We prefer using a 20-mm stent (as
done in 8 of 9 of our patients), and some series have shown a higher clinical success rate (100% vs 88%) and a shorter
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hospital stay (4 d vs 5 d ) with the larger diameter[18].
Limitations of this study included its retrospective design, the sample size, and the lack of an analysis with other
standard surgical or endoscopic therapies.

CONCLUSION

Previous studies have demonstrated the safety and efficacy of EUS-GE. The current study has provided additional
evidence that EUS-GE is a feasible option for GOO treatment.
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