
Systematic Review and Meta-Analysis

1

Medicine®

Endoscopic ultrasound-guided gastroenterostomy 
versus duodenal stenting for gastric outlet 
obstruction
A systematic review, meta-analysis, and meta-regression
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Abstract 
Background: Gastric outlet obstruction (GOO) refers to mechanical obstruction at the level of the gastric outlet and is associated 
with significantly impacted quality of life and mortality. Duodenal stenting (DS) offers a minimally invasive approach to managing 
GOO but is associated with a high risk of stent obstruction. Endoscopic ultrasound-guided gastroenterostomy (EUS-GE) is a 
novel intervention that uses lumen-apposing metal stents to open the restricted lumen. The current evidence comparing EUS-GE 
to DS is limited and inconsistent.

Methods: We conducted a systematic literature search on PubMed, Embase, Cochrane, Scopus, and clinicaltrials.gov to 
retrieve studies comparing EUS-GE to DS for GOO. Odds ratios (OR) and mean differences (MD) with their 95% confidence 
intervals (CI) were pooled using the DerSimonian-Laird inverse variance random-effects model. Statistical significance was set at 
P < .05.

Results: Ten studies with a total of 1275 GOO patients (585: EUS-GE and 690: DS) were included. EUS-GE was associated 
with statistically significant higher clinical success [OR: 2.52; 95% CI: 1.64, 3.86; P < .001], lower re-intervention rate [OR: 0.12; 
95% CI: 0.06, 0.22; P < .00001], longer procedural time [MD: 20.91; 95% CI: 15.48, 26.35; P < .00001], and lower risk of adverse 
events [OR: 0.49; 95% CI: 0.29, 0.82; P = .007] than DS. Technical success [OR: 0.62; 95% CI: 0.31, 1.25] and the length of 
hospital stay [MD: −2.12; 95% CI: −5.23, 0.98] were comparable between the 2 groups.

Conclusion: EUS-GE is associated with higher clinical success, longer total procedural time, lower re-intervention rate, and 
lower risk of adverse events than DS. Technical success and the length of hospital stay were comparable between the 2 groups. 
EUS-GE appears to be a safe and effective procedure for managing GOO. Further large, multicentric randomized controlled trials 
are warranted to investigate the safety and outcomes of EUS-GE in patients with malignant GOO.

Abbreviations: CI = confidence intervals, DS = duodenal stenting, EUS-GE = endoscopic ultrasound-guided gastroenterostomy, 
GOO = gastric outlet obstruction, LAMS = lumen-apposing metal stents, MD = mean differences, OR = odds ratios, RCT = 
randomized controlled trial, SEMS = self-expanding metal stent, SGJ = surgical gastrojejunostomy.

Keywords: duodenal stenting, endoscopic ultrasound-guided gastroenterostomy, enteral stenting, gastric outlet obstruction, 
meta-analysis
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1. Introduction
Gastric outlet obstruction (GOO), also referred to as pyloric 
obstruction or stenosis, results from mechanical compression 
of the distal stomach, pyloric antrum, or duodenum, leading 
to blockage of the lumen of the gastrointestinal tract.[1,2] This 
obstruction of the lumen could occur because of an underly-
ing benign etiology, such as peptic ulcers, chronic pancreatitis, 
or malignant etiology, including pancreatic and gastric cancers. 
GOO carries a particularly poor prognosis, with a median 
survival of 3 to 6 months.[3,4] The severity and duration of the 
blockage determine the spectrum of clinical manifestations, 
which range from epigastric pain and vomiting to weight loss 
and a functional decline in the nutritional and hydration sta-
tus.[5,6] In malignant GOO, curative surgery is feasible in only 
a small subset of patients; hence, palliation of the obstruction 
remains the sole modality.[7] The conventional method for pal-
liating GOO involves mechanical bypass of the obstruction by 
a surgical gastrojejunostomy (SGJ). Unfortunately, owing to its 
invasive nature and higher likelihood of morbidity, it is becom-
ing less preferred in current practice.[8,9] Duodenal stenting (DS) 
offers an alternative, minimally invasive, and safe method to 
open the obstruction using expandable metal stents; however, 
enteral stent is at risk of stent obstruction and has compara-
tively higher chances of re-intervention.[10,11]

A novel interventional modality called endoscopic  
ultrasound-guided gastroenterostomy (EUS-GE) has been 
described. EUS-GE uses lumen-apposing metal stents (LAMS) 
deployment under EUS guidance.[3,8,12,13] Recent investigations 
have demonstrated a favorable safety profile for EUS-GE com-
pared to SGJ and DS.[14–16] Hence, the current guidelines laid 
down by the European Society of Gastrointestinal Endoscopy 
recommend EUS-GE as a safe alternative to enteral stent and 
SGJ for malignant GOO if performed under expert supervi-
sion.[17] However, current data comparing EUS-GE with DS are 
inconsistent, with some studies showing no increased benefit 
with EUS.[18,19] Hence, this systematic review and meta-analysis 
aimed to investigate the safety and clinical outcomes of EUS-GE 
compared with DS in patients with malignant GOO.

2. Materials and methods
This systematic review and meta-analysis were conducted 
and reported in line with the guidelines laid forth by the 
Preferred Reporting Items for Systematic Review and Meta-
Analysis Statement (PRISMA 2020) (Table S1, Supplemental 
Digital Content, http://links.lww.com/MD/N679).[20,21] The 
predefined systematic review and meta-analysis study proto-
col was registered in the PROSPERO International Registry 
(CRD42024508282).

2.1. Search strategy

An electronic bibliographic literature search spanning the major 
online databases such as Medline (via PubMed), Embase, the 
Cochrane Library, Scopus, and the International Registry of 
Clinical Trials (www.clinicaltrials.gov) was done, from their 
inception up to April 2024. A database search strategy was 
constructed using a combination of specific keywords and med-
ical subject headings (MeSH) which included: “Gastric outlet 
obstruction,” “pyloric stenosis,” “endosonography,” “endoscopic 
ultrasonography,” “endoscopic ultrasound-guided,” “gastroen-
terostomy,” “gastroenteroanastomosis,” “surgical gastrojeju-
nostomy,” “surgical gastrojejunostomy,” “gastric bypass,” and 
“stent.” We utilized a combination of Boolean operators like 
“OR” and “AND” to modulate the search strategy. The detailed 
specific search strategy is depicted in Table S2, Supplemental 
Digital Content, http://links.lww.com/MD/N679, which was 
modified as per the requirements of the specific databases. To 
ensure completeness, we scrutinized the reference list of the 

included articles, reviews, and previous meta-analyses to iden-
tify potentially relevant articles. We did not impose any restric-
tions on the publication year of articles and the language of 
publication.

2.2. Study selection and eligibility criteria

We considered studies adhering to the following inclusion cri-
teria: (i) randomized controlled trials (RCTs) or observational 
studies, (ii) patients with malignant GOO, (iii) 1 group of 
patients underwent EUS-GE, (iv) comparator group underwent 
DS, (v) and reported at least one of the outcomes of interest. 
Our outcomes of interest included technical success, clinical suc-
cess, total procedural time, re-intervention rate, length of hospi-
tal stay, and adverse events.

2.3. Data extraction and quality assessment

The extracted data from each study included: the author’s name, 
year, study design, number of patients in each group, mean age, 
males (%), etiology of GOO, and outcomes of interest. To assess 
the quality of studies, we utilized the Newcastle-Ottawa Scale 
for observational studies and the Cochrane risk of bias tool for 
randomized studies (RoB 2) for RCTs.[22,23] Two investigators 
(D.D. and R.M.O.) conducted this assessment and discrepancies 
were resolved by involving a third investigator (H.J.).

2.4. Data synthesis

Statistical analyses for the extracted data were performed using 
the Review Manager Version 5.4 (Nordic Cochrane Center, 
Copenhagen, Denmark). For outcomes with dichotomous data, 
we pooled odds ratios (OR) with their corresponding 95% 
confidence intervals (CI), and for continuous data, we pooled 
mean differences (MD) with 95% CI. Considering the baseline 
variability in the study design, we employed a random-effects 
model to pool data. To quantify statistical heterogeneity for all 
outcomes, we employed the Higgins I2 statistic, with values over 
50% suggesting moderate heterogeneity, and over 75% suggest-
ing severe heterogeneity.[24] To explore the heterogeneity, we 
utilized the “leave-one-out” method for sensitivity analyses by 
serially omitting each study to assess which study has the most 
effect on heterogeneity. To explore publication bias in outcomes, 
we used Egger regression test, Begg–Mazumdar rank correlation 
test, and funnel plot asymmetry to estimate the presence of pub-
lication bias.[25,26] Statistical significance was considered if the 
P-value was <.05.

3. Results

3.1. Study selection

The primary screening retrieved 1451 potentially relevant 
records. After deduplication (n = 278), we subjected the remain-
ing (n = 1213) articles to preliminary screening based on title 
and abstract. Subsequently, 75 records underwent a more 
comprehensive assessment by evaluating full texts. Finally, we 
excluded 65 articles due to various reasons: wrong outcomes 
(n = 34), wrong study design (n = 17), and wrong publication 
type (n = 14). We included 10 studies in this final meta-analysis, 
5 of which are conference meeting abstracts.[13,18,19,27–33]

The process of study selection is depicted in the PRISMA 
flowchart (Fig. S1, Supplemental Digital Content, http://links.
lww.com/MD/N678).

3.2. Study and patient characteristics

A total of 10 studies with 1275 GOO patients (585 in the 
EUS-GE group and 690 in the DS group) were included. The 

http://links.lww.com/MD/N679
www.clinicaltrials.gov
http://links.lww.com/MD/N679
http://links.lww.com/MD/N678
http://links.lww.com/MD/N678
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detailed baseline characteristics of the included studies and the 
corresponding follow-up period are tabulated in Table 1.

3.3. Outcomes

3.3.1. Technical success.  Technical success was reported in 
all 10 studies.[13,18,19,27–33] There was no statistically significant 
difference in the rates of technical success between the 2 groups 
[OR: 0.62; 95% CI: 0.31, 1.25; P = .18; I2 = 5%] (Fig. 1A). 
Meta-regression analysis was significant for the mean age of 
the EUS-GE group as a covariate (coefficient = 0.237; lower 
bound = 0.044; upper bound = 0.429; P = .016), but not 
significant for the mean age of the DS group (coefficient = 0.194; 
lower bound = ‐0.023; upper bound = 0.412; P = .079) and 
publication year (coefficient = 0.057; lower bound = ‐0.228; 
upper bound = 0.341; P = .695) (Figs. S2–S4, Supplemental 
Digital Content, http://links.lww.com/MD/N678). Publication 
bias was insignificant on Egger test (P = .649) and Begg–
Mazumdar test (P = .989), with mild concerns for funnel plot 
asymmetry (Fig. S5, Supplemental Digital Content, http://links.
lww.com/MD/N678).

3.3.2. Clinical success.  Clinical success was reported in all 
10 studies.[13,18,19,27–33] EUS-GE was associated with statistically 
significant higher clinical success [OR: 2.52; 95% CI: 1.64, 3.86; 
P < .0001; I2 = 0%] compared to DS (Fig. 1B). Meta-regression 
analysis was insignificant for the mean age of the EUS-GE group 
(coefficient = 0.019; lower bound = ‐0.104; upper bound = 0.142; 
P = .757), the mean age of the DS group (coefficient = ‐0.039; 
lower bound = ‐0.186; upper bound = 0.108; P = .601), and the 
publication year (coefficient = 0.047; lower bound = ‐0.156; 
upper bound = 0.251; P = .649) as a covariate (Figs. S6–S8, 
Supplemental Digital Content, http://links.lww.com/MD/N678). 
Publication bias was insignificant on Egger test (P = .064) and 
Begg–Mazumdar test (P = .94), with no funnel plot asymmetry 
(Fig. S9, Supplemental Digital Content, http://links.lww.com/
MD/N678).

3.3.3. Total procedural time.  Total procedural time was 
reported in 3 studies.[29,30,33] EUS-GE was associated with a 
significantly higher total procedural time [MD: 20.91; 95% CI: 
15.48, 26.35; P < .00001; I2 = 0%] compared to DS (Fig. 1C). 
Meta-regression analysis was insignificant for the mean age of 
the EUS-GE group (coefficient = 1.152; lower bound = ‐4.828; 
upper bound = 7.132; P = .706), the mean age of the DS group 
(coefficient = 0.467; lower bound = ‐5.660; upper bound = 6.595; 
P = .881), and the publication year (coefficient = ‐8.461; lower 
bound = ‐17.624; upper bound = 0.702; P = .070) as a covariate 
(Figs. S10–S12, Supplemental Digital Content, http://links.
lww.com/MD/N678). Publication bias was insignificant on 
Egger test (P = .297) with no funnel plot asymmetry (Fig. S13, 
Supplemental Digital Content, http://links.lww.com/MD/N678).

3.3.4. Re-intervention rate.  The rate of re-intervention was 
reported in 6 studies.[13,18,19,28,29,33] EUS-GE was associated 
with a significantly lower rate of re-intervention [OR: 0.12; 
95% CI: 0.06, 0.22; P < .00001; I2 = 0%] compared to DS 
(Fig. 1D). Meta-regression analysis was insignificant for 
the mean age of the EUS-GE group (coefficient = 0.054; 
lower bound = ‐0.166; upper bound = 0.274; P = .628), 
the mean age of the DS group (coefficient = 0.066; lower 
bound = ‐0.124; upper bound = 0.256; P = .497), and the 
publication year (coefficient = ‐0.074; lower bound = ‐0.373; 
upper bound = 0.225; P = .627) as a covariate (Figs. S14–16, 
Supplemental Digital Content, http://links.lww.com/MD/N678). 
Publication bias was significant on Egger test (P = .0001), but 
not on Begg–Mazumdar test (P = .984), with minor concerns for 
funnel plot asymmetry (Fig. S17, Supplemental Digital Content, 
http://links.lww.com/MD/N678).Au
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3.3.5. Length of hospital stay.  The length of hospital stay was 
reported in 6 studies.[13,18,29–31,33] EUS-GE was associated with a 
slightly lower, though not statistically significant difference in 
the mean length of hospital stay [MD: ‐2.12; 95% CI: ‐5.23, 
0.98; P = .18; I2 = 87%] than DS (Fig. 1E). Meta-regression 
was significant for publication bias (coefficient = ‐0.913; 
lower bound = ‐1.350; upper bound = ‐0.477; P < .001) as a 
covariate, but insignificant for the mean age of the EUS-GE 
group (coefficient = 0.538; lower bound = ‐0.171; upper 
bound = 1.248; P = .137) and the DS group (coefficient = ‐0.509; 
lower bound = ‐1.195; upper bound = 0.178; P = .147) as 
covariates (Figs. S18–S20, Supplemental Digital Content, http://
links.lww.com/MD/N678). To explore high heterogeneity 
(I2 = 87%), omitting Chan et al (2021) dropped the I2 to 30% 
(Fig. S21, Supplemental Digital Content, http://links.lww.com/
MD/N678). Publication bias was significant on Egger test 
(P = .0127) with major funnel plot asymmetry, but not on Begg–
Mazumdar test (P = .8519) (Fig. S22, Supplemental Digital 
Content, http://links.lww.com/MD/N678).

3.3.6. Adverse events.  Adverse events were reported in all 10 
studies.[13,18,19,27–33] EUS-GE was associated with a significantly 
lower rate of adverse events [OR: 0.49; 95% CI: 0.29, 0.82; 
P = .007; I2 = 51%] (Fig. 1F). Meta-regression analysis 
was insignificant for the mean age of the EUS-GE group 
(coefficient = 0.085; lower bound = ‐0.018; upper bound = 0.189; 
P = .107), the mean age of the DS group (coefficient = ‐0.042; 
lower bound = ‐0.195; upper bound = 0.111; P = .594), and the 
publication year (coefficient = ‐0.008; lower bound = ‐0.240; 
upper bound = 0.224; P = .947) as a covariate (Figs. S23–25, 
Supplemental Digital Content, http://links.lww.com/MD/
N678). To explore moderate heterogeneity (I2 = 51%), omitting 
Vazquez-Sequerios 2020 dropped the I2 to 44% (Fig. S26, 
Supplemental Digital Content, http://links.lww.com/MD/N678). 
Publication bias was significant on Egger test (P = .01258) with 
mild funnel plot asymmetry, but not on Begg–Mazumdar test 

(P = .99) (Fig. S27, Supplemental Digital Content, http://links.
lww.com/MD/N678).

3.4. Quality assessment

We utilized the Risk Of Bias In Non-randomized Studies of 
Interventions (ROBINS-1) tool for observational studies and 
Cochrane Risk of Bias-2 (RoB-2) tool for RCTs.[34,35] The Rob-2 
and ROBINS-I plots are depicted in Fig. S28–S31, Supplemental 
Digital Content, http://links.lww.com/MD/N678.

4. Discussion
This meta-analysis concludes that EUS-GE is associated with 
higher clinical success, longer total procedural time, lower re- 
intervention rate, and lower risk of adverse events than DS. The 
technical success rate and the length of hospital stay were com-
parable between the 2 groups.

Both endoscopic methods, EUS-GE and DS achieved similar 
technical success rates despite a significantly higher clinical 
success rate for the EUS-GE approach. This can be attributed 
to several factors: firstly, the use of LAMS in EUS-GE which 
is shorter than self-expanding metal stent (SEMS) used in DS, 
thereby facilitating better food passage into the small intes-
tine.[36] Secondly, the LAMS is placed at a distance from the 
tumor and expands to its full diameter, whereas, compression 
by the tumor may hinder the SEMS from reaching its full 
diameter, potentially impending food passage.[37] Total proce-
dural time was significantly longer for EUS-GE compared to 
DS. This might reflect the considerable procedural complex-
ity and more invasive nature of the former. Meta-regression 
analysis revealed that the mean age of the patient popula-
tion was a significant covariate for the technical success of 
EUS-GE. This finding likely reflects the impact of age-related 
factors on the anatomical and physiological characteristics 

Figure 1.  Forest plots depicted individual and pooled analyses comparing endoscopic ultrasound-guided gastroenterostomy (EUS-GE) versus duodenal stent-
ing (DS) for gastric outlet obstruction. The odds ratios (OR) and mean differences (MD) with their 95% confidence intervals (CI) are depicted on a logarithmic 
scale. The diamond symbolizes the combined or overall effect. (A) Technical success; (B) clinical success; (C) procedural time; (D) re-intervention rate; (E) mean 
length of hospital stay; (F) adverse events.
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of the gastrointestinal tract, such as increased presence of 
diverticula, changes in mucosal integrity, or reduced motil-
ity, which can affect the feasibility and outcomes of endo-
scopic procedures.[38] EUS-GE exhibited a significantly lower 
re-intervention rate than DS, which can be attributed to bet-
ter stent patency associated with EUS-GE and a lower inci-
dence of stent dysfunction due to issues such as tumor in- or 
overgrowth, food impaction, or migration, which are more 
common after DS placement.[39] Adverse events, as defined by 
the American Society for Gastrointestinal Endoscopy classi-
fication of adverse events associated with endoscopic proce-
dures, were significantly less frequent in the EUS-GE group 
compared to the DS approach, which may be correlated with 
the increased need for re-intervention in the DS approach, a 
factor consistent with the findings from our study.[40] DS has 
higher re-intervention rates primarily due to re-obstruction 
since, unlike EUS-GE, which bypasses the obstruction site, 
DS allows food passage through the neoplastic tissue.[41] It is 
important to note that 30-day all-cause mortality did not dif-
fer between the 2 groups.[42,43]

The optimal modality for palliating malignant GOO remains 
under active investigation. Although conventional laparoscopic 
SGJ approaches have been considered the gold standard for 
decades, factors such as the poor nutritional status and prog-
nosis of these patients often render surgery either impossible or 
undesirable due to relatively high perioperative morbidity.[44,45] 
Endoscopic DS placement offers a minimally invasive alterna-
tive to surgical approaches. Studies have demonstrated higher 
rates of clinical and technical success, lower re-intervention 
rates, and a better safety profile for DS compared to surgical 
approaches.[11,46,47] While DS placement using SEMS has been 
performed for around 3 decades, EUS-GE is a relatively novel 
and technically complex procedure developed as an alternative 
to DS placement, albeit necessitating a steep learning curve.[48,49] 
Therefore, EUS-GE should be restricted to specialized endoscopy 
centers with high procedural volumes and endoscopists trained 
in this advanced therapeutic EUS approach.[50] The presence of 
ascites is considered an absolute contraindication to EUS-GE 
since it can create technical challenges during the LAMS place-
ment by pushing the target loop away from the gastric wall, 
while peritoneal carcinomatosis is regarded as a relative contra-
indication to EUS-GE, as it may hinder bowel manipulation.[51,52] 
Nonetheless, Basha et al found no significant differences in tech-
nical or clinical success when comparing patients with and with-
out ascites.[51] Similarly, carcinomatosis with ascites portends a 
poorer prognosis in patients undergoing SEMS placement for 
malignant GOO.[53] The presence and quantity of ascites can 
be accessed via cross-imaging to evaluate potential interference 
with the trajectory of the electrocautery-enhanced LAMS.[54] 
Clinical studies have suggested that due to lower re-intervention 
rates associated with EUS-GE, which aligns with our findings, 
patients with a life expectancy exceeding 2 months should be 
considered for EUS-GE.[13] Conversely, patients with a lower life 
expectancy, widespread metastasis, or uncontrolled ascites may 
be better suited for DS over EUS-GE. Takamatsu et al concluded 
from a real-world clinical study that patients with a Glasgow 
Prognostic Score of 0 to 1 are suitable candidates for DS place-
ment.[55] The 2021 American Gastroenterology Association 
Clinical Practice Update on the Optimal Management of 
Malignant Alimentary Tract Obstruction advises that for life 
expectancies exceeding 2 months and good functional status, 
SGJ using a laparoscopic approach should be considered.[9] In 
expert settings, EUS-GE is an acceptable alternative, as recom-
mended by the European Society of Gastrointestinal Endoscopy, 
while patients who are unsuitable for either EUS-GE or SGJ 
should be considered for DS placement.[9,17] Conversely, sur-
gery may be reserved for patients with expected prolonged 
survival for whom less invasive procedures are not feasible or 
have failed.[9] Given the lack of consensus guidelines regarding 
the management of mGOO, it remains imperative to consider 

multiple factors when selecting either EUS-GE or DS to individ-
ualize the management approach.

4.1. Future directions

The overall complexity of the EUS-GE procedure and ongoing 
technical modifications highlight the need for an improved and 
standardized method before its widespread adoption can be rec-
ommended. Additionally, LAMS used in EUS-GE are not FDA-
approved for treating gastrointestinal anastomosis.[56] Despite 
this, numerous hospitals have already adopted EUS-GE as the 
primary choice for the palliation of malignant GOO.[57] Future 
research should prioritize outcomes that are important from the 
patient’s perspective, such as hospital stay and time to resump-
tion of oral intake. Ideally, randomized controlled trials with 
longer follow-up periods should be employed to address these 
questions, although this remains challenging given the palliative 
nature of these interventions. Two RCTs currently underway 
(NCT03823690, NCT03259763) may offer more insights into 
the rates of GOO recurrence and the need for re-interventions. 
The etiology of mGOO should be considered in future studies. 
EUS-GE can be performed using at least 3 different techniques, 
including direct EUS-GE, device-assisted EUS-GE, and EPASS 
double balloon-occluded gastrojejunostomy bypass.[58] A com-
parative analysis of the various types and modifications in the 
EUS-GE procedure may further assist in establishing an optimal 
strategy. An individual patient data analysis might be helpful 
in this regard, as it can provide strategies tailored to individual 
patients.

5. Limitations
The results of this meta-analysis should be interpreted with cau-
tion due to some limitations. First, 5 of the included studies were 
conference abstracts, considered as a form of gray literature, with 
full-text not available and insufficient reporting which poses sig-
nificant limitations on the validity of the study and its design. 
Second, this is a study-level meta-analysis with no individual 
patient-level data available, hence individual variations in out-
comes and the evaluation of effect modifiers were not conducted. 
Third, most of the studies included in the analysis were observa-
tional. Observational studies are inherently at a higher risk of bias 
due to the absence of randomization and are liable to physician- 
decision-controlled enrollment. Fourth, the total sample size of 
the included studies is small, which restricts the external valid-
ity of the results. Finally, the variable follow-up period limits the 
validity of the results, in part, by introducing study heterogeneity.

6. Conclusion
This study demonstrates that EUS-GE is associated with 
higher clinical success, longer total procedural time, lower re- 
intervention rate, and lower risk of adverse events than DS. 
No significant difference in technical success and the length 
of hospital stay were found between the 2 groups. This meta- 
analysis underscores the safety and effectiveness of EUS-GS as 
a potential first-line procedure for managing GOO. Endoscopic 
guidance improves the accuracy of the stent placement and, 
hence is associated with lower re-intervention requirements. 
The summary of this meta-analysis is depicted in the graphical 
abstract (Graphical Abstract, Supplemental Digital Content). 
Considering the availability of limited randomized evidence for 
EUS-GE, further large-scale, multicentric trials are necessary to 
investigate EUS-GE in a varied patient population.
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