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Introduction

Background

Gastroesophageal reflux disease (GERD) is a common 
complication of laparoscopic sleeve gastrectomy (SG) (1). 
According to the Seventh International Federation for the 
Surgery of Obesity and Metabolic Disorders (IFSO) (2) 
Global Registry Report 2022, around 280,000 bariatric 
surgeries were performed worldwide in 2022, with SG 

being the most standard procedure, accounting for 67% 
of all operations. Despite concerns about increased reflux 
after SG (3-6), several known mechanisms identified that 
contribute to a higher incidence of postoperative reflux, 
including a hypotonic lower esophageal sphincter (LES), 
division of the sling fibers, and the creation of a high-
pressure cavity (4). In addition, persistent GERD can 
have long-term consequences, such as an increased risk of 
Barrett’s esophagus (BE) (7). 

Review Article

Gastroesophageal reflux disease after sleeve gastrectomy

Facundo E. Serra1^, Ricardo V. Cohen2^

1Department of General Surgery, Austral Hospital University, Buenos Aires, Argentina; 2Center for the Treatment of Obesity and Diabetes, Oswaldo 

Cruz German Hospital, Sao Paulo, Brazil

Contributions: (I) Conception and design: Both authors; (II) Administrative support: None; (III) Provision of study materials or patients: Both authors; 

(IV) Collection and assembly of data: Both authors; (V) Data analysis and interpretation: Both authors; (VI) Manuscript writing: Both authors; (VII) 

Final approval of manuscript: Both authors.

Correspondence to: Ricardo V. Cohen, MD. Chief of Department, Center for the Treatment of Obesity and Diabetes, Oswaldo Cruz German Hospital, 

Rua Treze de Maio, 1815, Sao Paulo, Brazil. Email: ricardo.cohen@haoc.com.br.

Abstract: After sleeve gastrectomy (SG), patients may develop gastroesophageal reflux disease (GERD), 
leading to severe complications like erosive esophagitis (EE), long-term use of proton-pump inhibitors, 
Barrett’s esophagus (BE), and in rare cases, esophageal adenocarcinoma. Therefore, conducting regular 
surveillance through endoscopy is essential to detect any potential issues, even if there are no apparent 
symptoms. Upper gastrointestinal endoscopy (UGE) and contrast studies are recommended to diagnose 
GERD after SG. Identifying anatomical complications is crucial for patients experiencing reflux symptoms 
after SG. If no anatomical issues are detected, the first course of treatment is medical management with 
proton-pump inhibitors. If symptoms persist, the dose may escalate, and de-escalation may occur if symptoms 
improve. pHmetry and manometry can be utilized to identify underlying issues if proton-pump inhibitors 
are ineffective. When necessary, Roux-en-Y gastric bypass is the preferred treatment. Though emerging 
techniques like the Stretta procedure and Linx system are being evaluated for their less invasive approach to 
managing GERD after SG, their data still needs to be conclusive. Even in asymptomatic patients, continuous 
screening, including routine upper endoscopy, is necessary for long-term follow-up of GERD after SG. 
Management may require a combination of medical and surgical interventions, and less invasive approaches 
still require further research.

Keywords: Sleeve gastrectomy (SG); surgical complications; erosive esophagitis (EE); Barrett’s esophagus (BE); 

gastroesophageal reflux disease (GERD)

Received: 08 February 2023; Accepted: 19 May 2023; Published online: 08 June 2023.

doi: 10.21037/dmr-23-7

View this article at: https://dx.doi.org/10.21037/dmr-23-7

10

 
^ ORCID: Facundo E. Serra, 0000-0003-2485-6885; Ricardo V. Cohen, 0000-0001-8779-3055.

https://crossmark.crossref.org/dialog/?doi=10.21037/dmr-23-7


Digestive Medicine Research, 2024Page 2 of 10

© Digestive Medicine Research. All rights reserved. Dig Med Res 2024;7:5 | https://dx.doi.org/10.21037/dmr-23-7

Rationale and knowledge gap

Although based on limited data, there is reasonable 
agreement on screening patients before and after SG using 
endoscopy (8). However, no consensus exists on when 
to employ other diagnostic options during postoperative 
follow-up. 

Objective

This article explores the current understanding of post-
SG GERD, including its causes, consequences, strategies 
for follow-up, available treatment options, and areas of 
controversy.

Anatomy of the gastroesophageal junction 

The gastroesophageal junction includes the hiatus or 
diaphragmatic crura, a muscular structure that serves as a 
barrier between the abdomen and the thorax, contributing 
to 85% of reflux control. The right crus is the main 
contributor to the formation of the esophageal hiatus, 
forming a “noose” around the esophagus. There has been 
a debate on whether the LES is a structural or functional 
entity, and its major components are also debated (9).

The LES can divide into three parts, with circular fibers at 
the lower end of the esophagus that cross posteriorly, oblique 
muscle fibers near His angle, and circular muscle fibers on 
the anterior and posterior stomach surfaces. These three 
parts correlate with how the fibers are arranged, with the 
circular muscle placed in a spiral fashion in the esophagus and 
the sling fibers crossing the midline at the LES. The clasp 

fibers merge into the sling/oblique muscle fibers descending 
from the angle of His towards the greater curvature of the 
stomach, forming a valve at the entrance of the esophagus. 
The pressure over the gastric fundus closes the abdominal 
esophagus, developing anti-reflux mechanisms (10).

In addition, anatomical fixation elements stabilize 
the stomach to the different pressures of the thorax and 
abdomen. These elements include the gastrosplenic and 
phrenoesophageal ligaments and the more significant and 
minor omentum. It is important to note that the LES 
is a high-pressure zone due to the different gradients 
acting over the gastroesophageal junction, including 
the intrathoracic negative pressure and the positive 
intraabdominal pressure (11). 

When the gastric fundus dilates after food passage, it 
applies pressure over the abdominal esophagus, compressing 
it and serving as an anti-reflux mechanism. The sling and 
clasp fibers then contract, promoting the closure of the 
cardia as a valve. The impairment or damage of some of 
those elements could generate reflux (4).

Causes (Figures 1,2)

(I) Sectioning the gastric fundus leaves the upper 
esophagus open when the food passes and changes 
the angle of His from 36° to 51° (12,13).

(II) Damaging the sling fibers, cutting the noose that 
forms the LES, and promoting GERD (14). 

(III) Augmented intragastric pressure, confirmed by 
manometry, increases the gastroesophageal pressure 
gradient and reflux (15). 

(IV) Herniation of the gastric tube into the thoracic cavity, 

Disappearance of the fold anti-reflux gastric tab

Disappearance of the gastric fundus

Section of sling fibers

The angle of His disappears

Increased intragastric pressure

Forced antrum resection

Pyloric spasm

Figure 1 Changes after a sleeve gastrectomy. The disappearance of the fold anti-reflux gastric tab, resection of the gastric fundus, section of 
sling fibers, the dismantling of the angles of His, increased intragastric pressure, forced antrum resection, and pyloric contraction.
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disarming the associated gastro and esophagus-
phrenic ligaments, leaving the pouch with a greater 
capacity to suffer from the pressures applied by the 
stomach and thorax, which may produce a hiatal 
hernia (HH) (5). 

(V) Vagal nerve injury (16).
(VI) Poor surgical technique leads to twisting, kinking, or 

strictures of the gastric tube.
(VII) A dynamic pylorus (5). 
(VIII) Ineffective esophageal clearing. However, the debate 

is around if impairment of the esophageal peristalsis 
promotes GERD or if GERD, resulting from other 
deficient anti-reflux mechanisms, may translate into 
esophageal dysmotility. The result is a vicious circle 
leading to an ineffective clearing and, therefore, to 
prolonged acid exposure (17). 

Incidence 

There is an ongoing debate about the impact of SG on 
GERD. However, the literature needs to have more precise 
conclusions. Thus, we included the best evidence regarding 
the causal relationship between SG and GERD.

SG does not promote GERD

Rebecchi et al. (18) reported patients who underwent SG for 
up to 2 years and divided them into group A (preoperative 
24-hour pH monitoring with pathologic esophageal acid 

exposure) and group B (normal pH monitoring). Symptoms 
improved in group A, and “de novo” GERD occurred in 
5.4% of group B. In addition, the authors describe two 
critical technical aspects, like a technically correct gastric 
resection without creating mid-stomach stenosis and a 
careful dissection of the angle of His, keeping a safe distance 
from the gastroesophageal junction. However, Patti et al. (19)  
questioned the validity of the conclusions due to the high 
rate of loss to follow-up of patients and the arbitrary 
exclusion of some patients with abnormal pH results.

Daes et al. (20) reported a significant reduction in GERD 
after SG. Out of 66 patients who had GERD before surgery, 
only 2 (1.5%) experienced GERD symptoms 6–12 months 
after surgery. The authors identified technical issues that may 
explain post-SG GERD, including narrowing at the incisura 
angularis, dilation of the fundus, and persistent HH. By 
performing a fundus resection, routine correction of HH, and 
avoiding relative narrowing or torsion of the sleeve, the need 
for postoperative endoscopy to investigate food intolerance 
or GERD symptoms decreased sharply. However, you should 
note that the authors lost 50% of the follow-up, which may 
affect the reliability of their conclusions.

SG does promote GERD

According to Qumseya et al. (7), a meta-analysis that 
included four papers that analyzed “de novo reflux” found 
that 40% of patients experienced “de novo” GERD and 
an 87% relative increase in EE in short-term studies. 

Sleeve

Figure 2 Muscular anatomy of the sectioned muscular fibers after sleeve gastrectomy. In blue, hiatus or diaphragmatic crura. In green, clasp 
fibers. In purple, sling fibers. After sleeve gastrectomy, clasp and sling fibers are sectioned.
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Additionally, a meta-regression analysis showed a 13% 
increase in the risk of esophagitis every year after surgery. 
Nevertheless, this does not necessarily mean that 100% of 
patients would experience GERD symptoms after eight years  
postoperatively. For example, if the risk of esophagitis 
is 10% in the first year after surgery, it would increase 
to 11.3% (10% + 10% × 13%) in the second year and to 
12.7% (11.3% + 11.3% × 13%) in the third year. 

Borbély et al. (3) investigated the occurrence of 
preoperative silent GERD in patients undergoing SG. They 
found that in patients who had silent GERD (indicated by 
grade B esophagitis or more or abnormal pH monitoring 
in the absence of GERD symptoms) before surgery, 
66% developed symptomatic GERD (37 patients), 21% 
remained asymptomatic, and 7% had no GERD (no signs, 
experienced up to 2 GERD episodes per week, esophagitis 
Los Angeles (LA) grade A or lower, and no pathological 
esophageal acid exposure).

In a systematic review and meta-analysis, Yeung et al. (4) 
found a 19% increase in GERD after surgery and a 23% 
occurrence of new reflux cases. Interestingly, these findings 
did not align with a 28% incidence of esophagitis, which 
suggests that the actual number of post-sleeve GERD cases 

may be higher and that relying solely on symptom-based 
diagnosis may be unreliable.

Csendes et al. (5), in a 10-year follow-up study, divided 
patients before surgery into two groups: (I) without reflux; 
and (II) with reflux before SG. They concluded that in 
group 1, 58.8% of patients developed GERD, while GERD 
disappeared in 13.6% of patients in group 2.

In conclusion, even with adequate operative technique, 
GERD could still be a significant drawback after SG, even 
in asymptomatic individuals who may or may not have 
silent GERD. Given the ongoing debate surrounding the 
impact of SG on GERD, Table 1 shows a comprehensive 
summary of the latest literature on the incidence and 
limitations of the best available evidence regarding GERD 
after SG. 

Preoperative and postoperative evaluation and 
GERD screening

Preoperative endoscopy

Before undergoing SG, a preoperative workup is 
recommended, including an upper gastrointestinal 

Table 1 Summary of the latest literature on the incidence and limitations of the best available evidence regarding GERD after SG

Primary author & 
year of publication

Number of 
patients 

Conclusions Limitations

Rebecchi et al. 
2014 (18)

71 (30 w/GERD, 
41 normal) (18)

GSAS score improved in the GERD group (P<0.001) (18); 
decrease DMS 39.5 pre-op 10.6 postop (P<0.001) (18); 
decrease TAE 10.2 pre-op 4.2 postop (P<0.001) (18); “De 
novo”† GERD occurred in 5.4% of no GERD group (18)

Loss to follow-up of 40% of patients 
(18); short follow-up (2 years) (18); low 
volume of patients (18)

Qumseya et al. 
2021 (7)

680 (not all  
used for GERD 
study) (7)

40% “de novo” GERD (7) Primary outcome BE (7); only four 
papers talk of de novo GERD (7)

Borbély et al.  
2018 (3)

222 (3) Patients w/silent GERD‡, 66% turned symptomatic (3); 
Patients w/non-GERD§, 42% turned symptomatic (3);  
Patients w/pre-op GERD, 37% turned to non-GERD & 4%  
to silent GERD (3)

Short follow-up (2 years) (3)

Csendes et al. 
2019 (5)

104 (5) 58.5% de novo GERD (5); 13.6% disappearance of GERD (5) Neither 24 h-pHmetry nor esophageal 
manometry was performed (5); low 
number of patients (5)

Yeung et al.  
2020 (4)

10,718 (4) 19% increase in reflux symptoms (4); 23% de novo reflux (4) Only a handful of studies of the highest 
quality (4); high heterogeneity (4)

†, “de novo”: patients with silent or no GERD that became symptomatic; ‡, silent GERD: objective evidence of GERD (esophagitis LA grade 
≥ B and/or pathological esophageal acid exposure) in the absence of symptoms; §, no GERD: patients had no symptoms (up to two GERD 
episodes per week), esophagitis LA grade A or less, and no pathological esophageal acid exposure. GERD, gastroesophageal reflux 
disease; SG, sleeve gastrectomy; w, with; GSAS score, Gastroesophageal Reflux Disease Symptom Assessment Score; DMS, DeMeester 
score; pre-op, preoperative; postop, postoperative; TAE, total acid exposure; BE, Barrett’s esophagus; LA, Los Angeles.
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endoscopy (UGE). Bellorin et al. (21) identified preoperative 
endoscopic factors that may predict the development of 
GERD after SG. In this study, all 217 patients scheduled 
for SG underwent UGE before and after the procedure. 
The strongest predictors of GERD development were 
endoscopically diagnosed (P=0.02) and biopsy-proven 
esophagitis (P=0.04). Therefore, preoperative endoscopy 
highlights critical clinical and endoscopic criteria that 
should prompt consideration of alternatives to SG for 
weight loss. An international consensus (1) concluded 
that UGE should be mandatory before surgery (92% 
agreement).

Postoperative endoscopy

After all bariatric/metabolic interventions, including SG, 
patients will need postoperative follow-up, including 
endoscopy, to monitor potential complications (Figure 3).  
A systematic review and meta-analysis of SG (7) reported 
that BE appeared around three years after SG and 
continued to be detected ten years after the procedure, 
with a prevalence of 11%. Therefore, the American Society 
for Gastrointestinal Endoscopy (ASGE) guidelines on 
screening and surveillance of BE for the general population 
recommends screening when the prevalence of BE is higher 
than 10% (22). In addition, the IFSO position statement (8)  
on the role of esophageal-gastro-duodenal endoscopy 
before and after bariatric and metabolic surgery procedures 
recommends that UGE should be mandatory after surgery 
(78% agreement among experts). First, however, there 
needs to be a consensus on when it should be performed 
after surgery.

Preoperative/postoperative pH and manometry

So far, no evidence supports the routine use of pHmetry 
before or after bariatric/metabolic surgery (1,23). However, 
in the latest expert consensus, some aspects of the 
preoperative workup regarding pHmetry and manometry 
were discussed, despite the need for more solid evidence. 
Experts suggest 24-hour pH/manometry studies are not 
mandatory in bariatric patients with GERD symptoms, mild 
or even severe esophagitis discovered during gastroscopy. 
However, the evidence supporting this needs a higher 
scientific level. Soliman et al. (24) found that preoperative 
manometry does not predict postoperative GERD, but 
ambulatory 24-hour esophageal pH monitoring may have 
a role. According to Patti et al. (19), pH monitoring should 
be performed in patients with foregut symptoms but no 
esophagitis on endoscopy. Furthermore, Ashrafi et al. argue 
that a thorough investigation, including a 24-hour pH study 
and high-resolution manometry, should be conducted to 
select the most suitable bariatric procedure for long-term 
success, even though no quality evidence supports this (25).

Interestingly, Emile et al. (26) developed an artificial 
intelligence-based model to predict the onset of GERD 
after SG, with moderate sensitivity (79.2%) and specificity 
(86.1%).  The top 5 predictors were age,  weight, 
preoperative GERD, size of the bougie, and distance of the 
first stapler firing from the pylorus.

Consequences of reflux (BE/cancer)

BE & SG

Yeung et al. (4), in a meta-analysis, found that studies 

Screening after SG

SG

UGE 1 year after surgery

Normal

UGE every 2–3 years

Abnormal

Medical/endoscopic/
surgical

Treatment

Figure 3 The screening of reflux complications after sleeve gastrectomy. SG, sleeve gastrectomy; UGE, upper gastrointestinal endoscopy. 
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with one or more years of follow-up after SG reported an 
8% prevalence of BE. The authors recommend routine 
postoperative screening with UGE as cancer cases after SG 
may be diagnosed later due to patients’ common (or lack 
of) upper GI symptoms, leading to a delayed diagnosis. In 
another systematic review and meta-analysis, the pooled 
prevalence of BE was 11.4%. It appeared around three years 
after SG and continued to be detected up to 10 years after 
the procedure (7). 

GERD is the primary risk factor for BE, and although 
patients understand the risk of GERD, the same cannot 
be said of esophagitis and BE. In addition, patients who 
undergo bariatric/metabolic surgery tend to be between 30 
and 50 years old, and worsening GERD after SG may have 
severe unintended consequences for patient outcomes and 
long-term GERD-related complications (27). 

A case series of seven patients with post-SG esophageal 
adenocarcinoma (28)  raises  concern about upper 
gastrointestinal symptoms, such as heartburn, dysphagia, 
and substantial weight loss are usually attributed to the 
operation itself and often overlooked. Therefore, the authors 
recommend following the IFSO position statement (7) with a 
postoperative UGE one year after any bariatric surgery and 
then every 2–3 years after SG to enable early detection of 
BE or upper GI malignancy. 

Diagnosis and treatment algorithm 

Diagnosis (Figure 4)

Patients with symptoms of GERD after SG should undergo 
an endoscopy and an upper gastrointestinal contrast, 
especially if there are symptoms before surgery (8,29). 
IFSO (8) recommends UGE as a routine; at least one UGE 
three years later. However, UGE may not be as accurate 
in detecting abnormalities such as twisting, kinking, 
esophageal function, or motility disorders and may bring 
attention to BE or erosive esophagitis (EE).

On the other hand, an upper gastrointestinal (GI) 
contrast series can help diagnose HHs, strictures, kinking, 
twisting, and stenosis. In addition, endoscopic balloon 
dilation may be proposed for strictures or kinking (30).

Treatment (Figure 5)

For patients with GERD or EE, treatment starts with proton 
pump inhibitor (PPI) once daily for at least 4 weeks (31). If 
symptoms persist, the PPI dosage should increase while 
optimizing lifestyle changes and weight loss. Conversely, if 
GERD symptoms improve with either dosage, the PPI dose 
should be reduced to the lowest effective dosage. However, 
if symptoms persist, further tests such as pHmetry and 

Figure 4 GERD studies after sleeve gastrectomy in a patient with GERD post sleeve. GERD, gastroesophageal reflux disease; SG, sleeve 
gastrectomy; EE, erosive esophagitis; UGE, upper gastrointestinal endoscopy; PPI, proton pump inhibitor; BE, Barrett’s esophagus; RYGB, 
Roux-en-Y gastric bypass. 

SG

GERD after SG

GERD symptoms

AbnormalUGE + contrast studyNormal or EE

GERD only

40 mg PPI every  
24 hours for 4–8 weeks

BE • Stricture
• Kinking

• Medical +/− 
endoscopic treatment 

• If fails consider 
conversion to RYGB

Endscopic treatment 
if possible
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manometry are necessary.

Once reflux is diagnosed, there are various treatment 
options available (Figure 6)

Roux-en-Y gastric bypass
Involves creating a small gastric pouch that is separate 
from the rest of the stomach (known as the “remnant”), 
connecting the pouch to the distal part of the transected 
bowel loop (known as the Roux limb), and connecting 
the proximal portion of the transected small bowel loop 
(known as the biliopancreatic limb) to the Roux limb at a 
distance from its connection with the gastric pouch (32). 
The American Society for Metabolic and Bariatric Surgery 
recommends receiving PPI therapy for patients with new-
onset GERD and severe symptoms after SG. Those who do 
not respond to medical treatment should be considered for 
conversion to RYGB (with grade C evidence) (33).

Two large randomized controlled trials with 5- and 
10-year follow-ups found that the conversion rate of SG 
to RYGB due to severe GERD was 9% (34) and 13%, 
respectively (35). However, while some studies suggest that 
conversion to RYGB improves all symptoms, other studies 
report that approximately 28% of patients still experience 
GERD-related symptoms despite endoscopic improvement 
or even the disappearance of esophagitis (36). Furthermore, 
the short and long-term complication rates of laparoscopic 
conversion of failed SG to RYGB are low. This study claims 
to have the lowest short-term complication rate (3.3% vs. 
4.5–22%) compared to similar studies comparing SG to 
RYGB (31). 

The Stretta procedure
The Stretta procedure is an endoscopic method for treating 
GERD that uses temperature-controlled radiofrequency 
energy to stimulate the muscle at the GE junction, which 
can reduce esophageal acid exposure. During the procedure, 
a balloon assembly with needle electrodes is positioned just 
above the GE junction, delivering radiofrequency energy to 
the submucosa (37). The procedure has shown to be a safe 
and effective treatment for GERD, with a morbidity rate 
of less than 0.6%, and can be performed on an outpatient 
basis (38). Complications include mucosal injury, bleeding, 
and perforation of the esophagus. A single study evaluated 
the safety and efficacy of Stretta treatment for post-SG 
GERD and found that, at 6 months, 66.7% of patients were 
unsatisfied, only 20% stopped taking PPI medications, and 
13.3% required RYGB conversion 8 months after Stretta. 
However, the study also reported a complication rate of 
6.7% (39). There is no long-term data on outcomes. 

LINX system
This is a magnetic sphincter augmentation device that 
can also be used to treat GERD (40). The device involves 
placing a ring of titanium beads with a magnetic core 
around the esophagus at the GE junction, which creates 
a physiological LES that resists abnormal opening and 
relaxation of the sphincter due to transient relaxation 
or a hypotonic sphincter. The device can be implanted 
laparoscopically and done on an outpatient basis. Although 
the device can improve regurgitation, DeMeester score, and 
dissatisfaction with GERD symptoms, pH normalization 
was only achieved in six out of 27 subjects. Additionally, 
the study that evaluated the device reported a complication 
rate of 50%, with 6.7% of complications being severe and 
requiring conversion to RYGB. Finally, it is worth noting 

Figure 5 The step-up approach for GERD treatment. GERD, 
gastroesophageal reflux disease; PPI, proton pump inhibitor; 
RYGB, Roux-en-Y gastric bypass.

GERD only + 4–8 weeks 
of PPI treatment

No improvementImprovement

lncrease PPl dose 
80 mg 4–8 weeks

Reduce PPI dose

No improvement

pH + manometry

No acid reflux or 
other diagnosis

Proven acid reflux + 
no other diagnosis

Specific treatment Conversion to RYGB 
or other surgical 

treatment
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that this study was conducted on patients with HHs of less 
than 3 cm (41). 

Transoral incisionless fundoplication (TIF)
This minimally invasive procedure uses implantable 
fasteners to create a fold of tissue at the esophagus’s base 
to help prevent stomach acid from flowing back into the 
esophagus (42). Although there is no evidence in the 
literature supporting the use of the TIF procedure for 
treating GERD in patients who have undergone SG, it is a 
procedure that needs further studies. 

Strengths and limitations

Strengths: this literature review covers a range of articles 
from 2017 to 2023 and a few earlier ones deemed necessary. 
The information will guide clinicians in evaluating and 
following patients after SG.

Limitations: the scientific evidence analyzed in this review 
needs to be higher. However, it is the best currently available.

Conclusions

GERD is a significant concern after SG and may lead to EE, 
BE, and increased use of proton-pump inhibitors. Therefore, 
it is crucial to adhere to the postoperative screening 
guidelines recommended by IFSO. Patients presenting 
with GERD symptoms or UGE should undergo an upper 
contrast study to check for correctible anatomical issues, and 
if any are found, they should be fixed. Otherwise, medical 
treatment should be started. If the patient is unresponsive 
to medical therapy, pH and manometry studies may be 
conducted, and RYGB conversion may be recommended.
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