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Abstract

Objectives: To evaluate GERD-related outcomes following Roux-en-Y gastric bypass (RYGB) versus One Anastomosis Gastric Bypass (OAGB) in both 
primary and revisional bariatric surgeries, with the objective of determining whether RYGB offers superior outcomes and should be preferred over OAGB in 
patients with established GERD.

Methods: A systematic search of Medline, Embase, CINAHL, CENTRAL, Web of Science, and relevant registries was performed. A random-effects meta-
analysis was undertaken using PRISMA guidelines to assess GERD remission, de novo GERD, GERD incidence, and endoscopically confirmed oesophagitis 
between RYGB and OAGB. 

Results: Twenty-one observational studies with a total of 4, 143 patients were included. GERD remission was more likely following RYGB compared to 
OAGB in both primary (OR = 3.18, 95% CI = [0.70, 14.51], P = 0.14) and revisional surgery (OR = 3.30, 95% CI = [0.77, 14.20], P = 0.11). De novo GERD 
was significantly less likely after RYGB in both primary (OR = 0.43, 95% CI = [0.16, 1.11], P = 0.08) and revisional settings (OR = 0.08, 95% CI = [0.01, 
0.44], P = 0.004). Overall GERD incidence significantly favoured RYGB in both primary (OR = 0.33, 95% CI = [0.16, 0.66], P = 0.002) and revisional cases 
(OR = 0.27, 95% CI = [0.09, 0.81], P = 0.02). Endoscopically proven oesophagitis was less frequent after RYGB in both primary (OR = 0.57, 95% CI = [0.25, 
1.28], P = 0.17) and revisional surgery (OR = 0.30, 95% CI = [0.05, 1.69], P = 0.17.

Conclusions: OAGB is associated with higher rates of de novo GERD, increased GERD incidence, and more frequent endoscopic evidence of oesophagitis 
when compared to RYGB. These findings suggest that OAGB should be used with caution in patients known GERD or to be considered with a close postoperative 
surveillance.

INTRODUCTION

Bariatric surgery has emerged as a highly effective 
intervention for individuals with morbid obesity, with 
Roux-en-Y gastric bypass (RYGB) and one anastomosis 
gastric bypass (OAGB) being among the most widely 
performed procedures [1,2]. As global obesity rates 
continue to rise, the growing number of bariatric surgeries 
has led to an increasing population of patients requiring 
postoperative evaluation for gastroesophageal reflux 
disease (GERD) [3]. Both RYGB and OAGB are effective 

in achieving significant weight loss and metabolic 
improvements; however, they differ considerably in their 
impact on GERD [3-5]. RYGB mitigates GERD through 
the creation of a small gastric pouch and the diversion 
of gastric contents, thereby reducing gastric volume, 
pressure, and acid exposure in the oesophagus. In contrast, 
OAGB—a simplified variant of gastric bypass—has gained 
popularity due to its technical ease and comparable weight 
loss outcomes. Nevertheless, concerns persist regarding 
the potential for increased incidence of GERD following 
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OAGB, particularly among patients with pre-existing reflux 
disease [6,7]. A clear understanding of the reflux-related 
outcomes associated with these procedures is essential for 
informed surgical decision-making. We aimed to conduct 
a comprehensive systematic review and meta-analysis of 
the best available evidence comparing RYGB and OAGB 
with respect to GERD-related outcomes, including GERD 
remission, de novo GERD, overall GERD incidence, and 
postoperative endoscopically confirmed esophagitis. The 
findings aim to provide clinically relevant insights into 
the suitability of OAGB, especially for patients with pre-
existing GERD. Vol :(0123456789)

METHODS

Design and Study Selection

The inclusion and exclusion criteria, methodology, 
and investigated outcome parameters of this review 
were highlighted in a review protocol. Our methodology, 
consistent with the PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) statement [8].

Inclusion Criteria

•All studies comparing GERD-related outcomes 
between RYGB and OAGB

•Including any adult patients (≥18 years) undergoing 
primary or revisional procedures

•At least one GERD outcome reported: remission, de 
novo GERD, incidence, or endoscopic findings

Exclusion Criteria

•Case reports, expert opinions, letters, or editorials

•Studies with less than 12 months of follow-up

Outcomes

The primary outcome parameters were GERD 
remission, de novo GERD, overall GERD incidence, and 
post-operative endoscopically confirmed oesophagitis.

Literature Search Strategy

A comprehensive search strategy was formulated based 
on thesaurus headings, search operators, and limits in 
Medline, Embase, CINAHL, CENTRAL, and Web of Science. 
A literature search was conducted via the aforementioned 
databases and also searched World Health Organization 
International Clinical Trials Registry http:// apps. who. 
int/ trial search/, ClinicalTrials.gov http://c linicaltri als 
.gov /, and ISRCTN Register http:// www. isrctn. com/ 
to identify ongoing and unpublished studies. Moreover, 

the reference lists were searched of relevant articles and 
reviews to identify relevant trials. 

Selection of Studies

The title and abstract of articles found as the result 
of the literature search were carefully assessed. When 
necessary, the full texts of relevant articles were retrieved 
and carefully evaluated against the eligibility criteria of 
this study. Studies that met the eligibility criteria were 
included. 

Data Extraction and Management

According to the Cochrane’s recommendations for 
intervention reviews, an electronic data extraction 
spreadsheet was created and was pilot-tested in randomly 
selected articles and adjusted accordingly. The following 
information was extracted from each of the included 
studies:

•Study-related data (first author, publication year, 
country of origin of the corresponding author, journal in 
which the study was published, study design, procedure 
performed, and sample size)

•Baseline demographic and clinical information of the 
study populations (age, gender, body mass index (BMI), 
preoperative GORD and follow-up period)

•Outcome data

Assessment of Risk of Bias

The methodological quality and risk of bias assessment 
were carried out using the Newcastle–Ottawa scale (NOS) 
[9], as all of our included studies were observational 
studies. The NOS is a star-based scoring system (maximum 
score: 9) which enables review authors to evaluate an 
observational study in the following aspects: the selection 
of the study groups, the comparability of the groups, and 
the ascertainment of outcome of interest. Studies with a 
score of nine stars were deemed to be at low risk of bias, 
studies with a score of seven or eight stars were deemed to 
be at medium risk of bias, and those that scored six or less 
were judged to be at high risk of bias.

Summary Measures and Synthesis

Cochrane software was used for the proportion meta-
analysis model. We integrated the quantitative risk of GERD 
remission, De novo GERD, Overall GERD incidence, Post 
Op endoscopically proven oesophagitis from individual 
studies and calculated a numerical estimates of the overall 
effect. The DerSimonoan-Laird random-effects method 
was used to calculate the weighted summary proportions 
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under the random effects modelling. Intention to treat 
information data from the included studies were used for 
data analysis, and individual patients were considered 
the unit of analysis. Heterogeneity among the studies was 
assessed using the Cochran Q test (χ2) [10]. We quantified 
inconsistency by calculating I2 and interpreted it using the 
following guide: 0 to 40% might not be important; 30 to 
60% may represent moderate heterogeneity; 50 to 90% 
may represent substantial heterogeneity, and 75 to 100% 
may represent considerable heterogeneity.

RESULTS

Our literature search resulted in 2146 articles. After 
further evaluation of the identified articles, 49 articles 
were shortlisted for potential inclusion. A further 
11 studies were excluded as they did not involve the 
appropriate intervention or comparator. Additionally, 
9 studies were excluded as they did not provide a direct 
comparison between OAGB and RYGB. Five studies were 
excluded due to a follow-up period of less than 12 months. 
Moreover, another 3 studies were excluded as they were 
earlier reports of studies already included in the analysis. 
Finally, 21 observational studies [7,11-30], were deemed 
appropriate for inclusion (Figure 1). The included studies 
reported a total number of 4143 patients who underwent 
RYGB or OAGB and were followed up for at least 12 months. 
Table 1 presents the date of publication and country of 

origin, journal, study design of the included studies, sample 
sizes, and baseline characteristics of the study populations 
The median follow-up period was 32.4 months (range: 
12–120). The median pre-operative GERD prevalence was 
15.0% in the OAGB group and 34.15% in the RYGB group. 

Methodological Appraisal

The methodological appraisal of all included 
observational studies is presented in Table 1 and Figure 
2. The risk of bias was judged as low in 9 studies and 
moderate in 12 studies.

Outcome Data

Outcomes are summarised in Figures 3-6.

GERD remission 

Analysis of 686 patients from 10 studies demonstrated 
that the odds of GERD remission were significantly higher 
after RYGB compared to OAGB, with a pooled odds ratio 
of 3.33 (95% CI 1.22–9.08, P = 0.02). The between-study 
heterogeneity was substantial (I² = 74%, P < 0.001) (Figure 
3). 

Subgroup analysis of primary surgery patients (4 
studies; 328 patients), RYGB was associated with a non-
significant trend toward higher GERD remission compared 
to OAGB (OR 3.18, 95% CI 0.70–14.51, P = 0.14), with 
moderate heterogeneity (I² = 53%). 

Figure 1 Prisma Flow Chart
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Figure 2 Risk of bias summary and a graph showing authors’ judgments about each risk of bias item
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Figure 3 Forest plot for the proportion meta-analysis of the outcomes after surgery showing the pooled rate of GERD remission

Figure 4 Forest plot for the proportion meta-analysis of the outcomes after surgery showing the estimated proportion of patients who developed 
de novo GERD.
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In the revision post-sleeve gastrectomy group (6 
studies; 358 patients), RYGB was associated with a non-
significant trend toward higher GERD remission compared 
to OAGB (OR 3.30, 95% CI 0.77–14.20, P = 0.11), but this 
subgroup exhibited high heterogeneity (I² = 79%). No 
significant difference was observed between subgroups (P 
= 0.97), suggesting consistency of the effect across surgical 
contexts

Overall GERD incidence 

Analysis of 2,502 patients from 12 studies demonstrated 
that the odds of developing GERD were significantly lower 
after RYGB compared to OAGB, with a pooled odds ratio of 
0.32 (95% CI 0.18–0.58, P = 0.0002). The between-study 
heterogeneity was moderate (I² = 49%, P = 0.01) (Figure 
4).

Subgroup analysis of primary surgery patients (9 
studies; 2,256 patients) showed significantly lower GERD 
incidence in the RYGB group compared to the OAGB group 
(OR 0.33, 95% CI 0.16–0.66, P = 0.002), with moderate 
heterogeneity (I² = 58%).

In the revision post-sleeve gastrectomy group (3 
studies; 246 patients), RYGB also showed significantly 
lower GERD incidence than OAGB (OR 0.27, 95% CI 0.09–
0.81, P = 0.02), with no heterogeneity (I² = 0%).

No significant difference was observed between 
subgroups (P = 0.76), suggesting that the protective effect 
of RYGB over OAGB with regard to GERD incidence was 
consistent across surgical contexts.

De Novo GERD 

Analysis of 1,323 patients from 11 studies 
demonstrated that the odds of developing de novo GERD 
were significantly lower after RYGB compared to OAGB, 
with a pooled odds ratio of 0.30 (95% CI 0.12–0.74, P = 
0.009). The between-study heterogeneity was moderate 
(I² = 55%, P = 0.008) (Figure 5).

Subgroup analysis of primary surgery patients (8 
studies; 890 patients) revealed a non-significant trend 
toward lower risk of de novo GERD with RYGB compared 
to OAGB (OR 0.43, 95% CI 0.16–1.11, P = 0.08), with 
moderate heterogeneity (I² = 55%).

In contrast, in the revision post-sleeve gastrectomy 
group (5 studies; 433 patients), RYGB was associated 
with significantly lower odds of developing de novo GERD 
compared to OAGB (OR 0.08, 95% CI 0.01–0.44, P = 0.004), 
with no observed heterogeneity (I² = 0%).

The difference between subgroups was not statistically 
significant (P = 0.09), suggesting that the protective effect 
of RYGB may be more pronounced after revision surgery 
but not conclusively different between subgroups.

Post-operative endoscopically Proven Oesophagitis 

Analysis of 550 patients from 6 studies demonstrated a 
non-significant trend toward lower odds of endoscopically 
confirmed oesophagitis after RYGB compared to OAGB, 
with a pooled odds ratio of 0.53 (95% CI 0.26–1.08, P = 
0.08). The between-study heterogeneity was low (I² = 
34%, P = 0.23) (Figure 6).

Subgroup analysis of primary surgery patients (5 
studies; 510 patients) also showed a non-significant 
reduction in oesophagitis incidence after RYGB (OR 0.57, 
95% CI 0.25–1.28, P = 0.17), with moderate heterogeneity 
(I² = 41%).

In the revision post-sleeve gastrectomy group (1 study; 
40 patients), RYGB was again associated with a non-
significant trend toward reduced oesophagitis compared 
to OAGB (OR 0.30, 95% CI 0.05–1.69, P = 0.17), with no 
applicable heterogeneity due to a single study.

No significant difference was observed between 
subgroups (P = 0.50), suggesting consistency in the trend 
across surgical contexts.

DISCUSSION

In view of the ongoing debate regarding the optimal 
bariatric procedure for patients at risk of gastroesophageal 
reflux disease (GERD), we conducted a comprehensive 
systematic review and meta-analysis to compare the reflux-
related outcomes of Roux-en-Y gastric bypass (RYGB) and 
one-anastomosis gastric bypass (OAGB). A total of 21 
observational studies encompassing 4,143 patients who 
underwent either RYGB or OAGB were included. These 
studies comprised both primary and revisional bariatric 
procedures, with adequate follow-up data on GERD-
related outcomes. The pooled analysis revealed that RYGB 
was associated with a significantly higher likelihood of 
GERD remission compared to OAGB, with a pooled odds 
ratio of 3.33 (95% CI 1.22–9.08, P = 0.02). However, the 
considerable between-study heterogeneity (I² = 74%) limits 
the robustness of this finding and likely reflects variation 
in surgical techniques, diagnostic criteria for GERD, and 
baseline patient characteristics. Subgroup analyses of 
primary and revisional procedures demonstrated non-
significant trends favoring RYGB, suggesting a potential 
benefit while highlighting the need for more uniform data 
across studies. GERD affects approximately 10-30% of 
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Figure 5 Forest plot for the proportion meta-analysis of the outcomes after surgery showing the overall incidence of post-operative GERD.

Figure 6 Forest plot for the proportion meta-analysis of the outcomes after surgery showing the pooled proportion of patients with endoscopically 
confirmed post-operative oesophagitis.
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the general adult population in developed countries and 
occurs at a higher rate among individuals with obesity, 
with reported prevalence ranging from 22% to 70%. Our 
findings indicate that the risk of de novo GERD—defined 
as new-onset GERD following surgery-was significantly 
lower following RYGB compared to OAGB (OR 0.30, 
95% CI 0.12–0.74, P = 0.009). This protective effect was 
particularly pronounced in the revisional post-sleeve 
gastrectomy subgroup, where the odds ratio decreased 
to 0.08 (95% CI 0.01–0.44, P = 0.004), with no observed 
heterogeneity (I² = 0%), indicating a robust association. 
Although the primary surgery subgroup did not achieve 
statistical significance (OR 0.43, P = 0.08), the consistent 
direction of effect across subgroups supports a reflux-
mitigating role for RYGB. The analysis of endoscopically 
confirmed postoperative oesophagitis suggested a non-
significant trend toward lower incidence following 
RYGB compared to OAGB (OR 0.53, P = 0.08). Subgroup 
analyses similarly failed to reach statistical significance. 
The limited number of studies reporting on this outcome 
and relatively small sample sizes may have resulted in 
underpowered estimates. Additionally, the absence of 
reported oesophagitis in several studies raises concerns 
about selective outcome reporting. As noted in prior 
reflux-related meta-analyses, underreporting of negative 
outcomes may lead to inflated rates among studies that do 
report, thereby distorting true prevalence estimates. The 
clinical implications of these findings are considerable. 
For patients with pre-existing GERD or those considered 
at elevated risk for reflux-related complications, RYGB 
appears to offer a more favorable profile compared to OAGB. 
This advantage is likely attributable to the anatomical 
modifications inherent to RYGB, which involve creating a 
small gastric pouch and diverting gastric contents away 
from the esophagus. The Roux-en-Y configuration reduces 
intragastric pressure and volume while bypassing bile 
flow, thus minimizing acid and bile exposure to the lower 
esophagus [31]. Furthermore, bariatric surgery in general 
confers metabolic benefits beyond weight loss, including 
improvements in type 2 diabetes, hypertension, and 
dyslipidemia [32]. Despite these benefits, RYGB carries 
procedure-specific risks, including anastomotic leaks, 
internal hernias, and micronutrient deficiencies, all of 
which necessitate structured postoperative monitoring 
and supplementation [33,34] This meta-analysis also 
highlights several limitations in the current evidence base. 
Most included studies were retrospective observational 
cohorts, making them inherently susceptible to selection 
bias, confounding, and inconsistent follow-up. Variability in 
GERD diagnostic methods—ranging from symptom-based 
questionnaires to objective endoscopy or pH monitoring—

further contributed to heterogeneity. Additionally, the lack 
of standardized outcome definitions and underreporting of 
negative findings limits the generalizability and precision 
of our estimates. Nevertheless, this study provides a timely 
and clinically relevant synthesis of existing evidence that 
may aid surgical decision-making, particularly in patients 
at risk of reflux. Future high-quality prospective studies 
with standardized GERD definitions, objective diagnostic 
criteria, and long-term follow-up are essential to validate 
these findings and inform guideline development. 
Randomized controlled trials comparing RYGB and OAGB 
specifically in the context reflux prevention and resolution 
would be of significant value. In summary, while both RYGB 
and OAGB are effective bariatric procedures, this meta-
analysis supports the superior reflux-related outcomes 
associated with RYGB. These findings are particularly 
relevant when selecting a surgical approach for patients 
with existing GERD or those undergoing revisional surgery. 
Careful preoperative evaluation and individualized risk 
assessment remain central to optimizing patient outcomes 

CONCLUSIONS

The meta-analysis of the best available evidence 
demonstrated that OAGB is associated with inferior GERD 
outcomes compared to RYGB, with significantly higher 
rates of de novo GERD, greater symptomatic burden, and 
more frequent endoscopic oesophagitis. These findings 
raise concerns about the routine use of OAGB in patients 
with pre-existing GERD. Potential variation in diagnostic 
thresholds and reporting of GERD-related complications 
across studies may influence the observed outcome 
disparities. We recommend that OAGB be used with 
caution in patients with known GERD, and that surgical 
planning be individualised with thorough preoperative 
evaluation to guide the choice between OAGB and RYGB.
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