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Abstract
Background: Bariatric Surgery (BS) is considered a terminal and successful treatment modality for 
morbidly obese individuals with Laparoscopic Vertical Sleeve Gastrectomy (LVSG) being the most 
frequently performed BS throughout the globe. Although, LVSG has gained much popularity for 
its simplicity and effectiveness; however, a percentage of patients found to develop a post-operative 
spectrum of symptoms called de novo Gastroesophageal Reflux Disease (GERD).

Methodology: A single-center retrospective cohort study from the Middle East was conducted on 
obese patients who underwent LVSG between 2013 to 2018 without a prior history of GERD. The 
patient population included was adolescent, young, and middle-aged individuals. The data was 
collected from the patient’s record after searching the hospital database and it was analyzed by the 
statistical package of Social Sciences (SPSS) version 25.

Results: 457 patients underwent LSG by three surgeons over a period of six years with a mean age of 
34.6 ± 10.2 years (range 16, 64). Among 48 (10.5%) have had confirmed de novo GERD. Comparison 
of disease studied across gender revealed, 34 (72.3%) individuals who had GERD were females while 
13 (27.7%) of them were males (p-value 0.118); all cases were Saudis 48 (100.0%). The median time 
of onset of GERD after surgery was 43 weeks (range 1 to 219). 25 (52.1%) patients had one symptom, 
17 (35.4%) had 2 symptoms, 5 (10.5%) of them had 3 symptoms. GERD was first diagnosed based 
upon clinical symptoms and signs in 36 (75.0%), on Gatrografen in 16 patients (33.3%), and Upper 
GI endoscopy in 11 (22.9%) patients. De novo GERD was found to correlate with comorbidities and 
age (p-value 0.022 and 0.013 respectively).

Conclusion: LVSG is an effective surgical intervention for obesity treatment in terms of weight loss 
measures with a much lower incidence of de-novo GERD in the current study. There is insufficient 
but statistically significant evidence of a higher incidence of de-novo GERD in the comorbid and 
older population as compared to otherwise healthy and younger individuals regardless of their 
preoperative BMI.
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Introduction
Obesity has become a global epidemic with a rapidly increasing incidence and prevalence. 

According to the Center for Disease Control and Prevention, recent data found that the prevalence 
of obesity in the United States has increased to 40% of adults and 18.5% at a young age [1]. 
Worldwide, it is estimated that more than 300 million adults are obese (Body Mass Index [BMI] 
>30 kg/m2) and 20% of them are morbidly obese (BMI>35 kg/m2) [2]. Obesity is a well-known 
risk factor associated with significant morbidity and mortality linked to increased many serious 
health conditions such as hypertension, diabetes mellitus, cardiovascular diseases, osteoarthritis, 
stroke, and some cancer. Comparably, Gastroesophageal Reflux Disease (GERD), a prevalent 
problem among obese individuals, is strongly associated with obesity and weight reduction appears 
to be related to significant improvement in GERD symptoms [1,3]. Bariatric Surgeries (BS) has 
been proved to induce significant long-term weight loss and improvement in many obesity-related 
comorbid conditions. According to the American Society for Metabolic and Bariatric Surgery, 
approximately 216,000 individuals underwent bariatric surgery in 2016 in the United States, 
a net increase of 36.7% over five years starting in 2011 [4]. Currently performed BS procedures 
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include; restrictive procedures like the Laparoscopic Vertical Sleeve 
Gastrectomy (LVSG) and Laparoscopic Adjustable Gastric Banding 
(LAGB) or malabsorptive procedures like Laparoscopic Roux-
En-Y Gastric Bypass (LRYGB) [1]. LVSG has quickly gained a huge 
consensus in the BS across the globe due to its relative simplicity 
relative to other bariatric procedures and significant sustained weight 
loss in the long–term [1]. However, one limitation of LSG in the long-
term follow-up is the onset of de novo GERD and Erosive Esophagitis 
(EE); hence, it is relatively contraindicated for individuals having 
preoperative GERD or Hiatus Hernia (HH).

Consequently, GERD remains a relevant problem for many 
bariatric patients, especially those who have LVSG. Affected patients 
report not only a decrease in physical functioning but also suffer from 
emotional and psychological problems like depression, resulting in 
disappointing outcomes. The presumptive mechanism of GERD 
after SG is complex and multifactorial. The triggering components 
include may be anatomical, physiological, physical, and surgical 
techniques. Therefore, contributing factors include the length of the 
intra-abdominal esophagus, the shape of the sleeve, small gastric 
capacity, disruption of the lower esophageal sphincter (increased 
esophagogastric insertion angle), and the presence of HH. Another 
concept of “neofundus" (refers to the dilation of the sleeve to an 
extent where normal physiological compliance is exceeded.) creates 
mid-stomach stenosis in SG patients may lead to gastric stasis 
and increased acid production. To successfully treat post-sleeve 
gastrectomy GERD, the cause of the problem must first be identified. 
The management approaches include lifestyle changes, medications, 
interventional treatment, and/or revision surgery [5-8].

Because of its effectiveness, low cost, and well tolerability, LVSG 
has gained popularity in the Middle East; on the other hand, there 
is a worldwide expanding concernment regarding worsening or 
development of post-LVSG de-novo GERD. However, many studies 
describing the effects of LVSG on GERD have shown conflicting 
results, and there is increasing evidence that it could have a negative 
impact on GERD. Moreover, the pool of available research is scarce; 
besides, it is not successful in illustrating the clear sketch of long term 
outcomes of LVSG. Therefore, there is a significant urge for research 
with an impressive number of study participants and a longer follow 
up. Currently, there is a paucity of epidemiological data on the 
prevalence of GERD in the Middle East. This study aimed to measure 
the incidence of de-novo GERD post sleeve gastrectomy, associated 
factors, and treatment options. As per our knowledge, the present 
study is the first of its kind from the Middle East that have a sizeable 
number of subjects and a longer follow up.

Methodology
A Single-center retrospective cohort study was conducted at 

an Obesity and Endocrine Metabolism Center in Middle East that 
included all consecutive patients who fulfilled the inclusion criteria 
and underwent LVSG over a period of 6 years (2013 to 2018). The data 
were collected from electronic patient records taken from a tabulated 
list of patient record numbers that fit into our inclusion and exclusion 
criteria for all patients. Those included in our study were the ones who 
were between 14 and 65 years of age and exhibited the preoperative 
Body Mass Index (BMI) >40 kg/m2 without or BMI>35 kg/m2 with 
comorbidities. Moreover, patients with preoperative features of 
GERD and HH were excluded as confirmed by clinical (GERD 
symptoms such as heartburn, regurgitation, sour test, chest pain, etc.), 
radiological, gastroduodenoscopic and intraoperative assessment. 

All patients were pre-operatively evaluated by a multidisciplinary 
team consisting of dietitians, endocrinologists, physiotherapists, 
psychologists, cardiologists, bariatric surgeons and anesthetists. 
After baseline demographics and anthropometric measures were 
recorded, the patients undergo an extensive pre-operative workup 
in the form of blood investigations for nutritional and end-organ 
assessment, chest X-ray, EEG, biliary ultrasound, gastrografin 
meal, gastroduodenoscopy for all cases. Three consultant surgeons 
performed all surgeries laparoscopically, the stomach was cut using 
a stapler device and in few patients, the stapler line was reinforced 
by either continuous running absorbable sutures or surgical clips 
application at the site of active bleeding. The performa used focuses 
in its first part on establishing demographic information such as 
age, gender and region; the second section highlighted establishing 
symptoms experienced by a patient and the date of surgery and onset 
of symptoms; the following part emphasized the severity of GERD, 
method of diagnosis and management. The Gastroesophageal Reflux 
Disease-Health Related Quality of Life (GERD-HRQL) instrument 
was used to assess the severity of GERD symptoms; scores were set 
as, >30 as severe, 12 to 30 as moderate and <12 as mild symptoms 
[9]. Ethical approval was obtained from the institutional review board 
before the commencement of the study and data analysis was carried 
out using the Statistical Package for Social Sciences (SPSS) version 
25. The normality of the data was tested with the Shapiro-Wilk test. 
Continuous variables were compared with the Student's t-test for 
normally distributed or Mann-Whitney U test for non-normally 
distributed data. Categorical variables were compared using the chi2 
test. Statistical significance was set at p<0.05.

Results
A total of 457 patients were included in the study after the 

application of inclusion criteria that underwent LSG over a period of 
six years. Among them 283 (61.8) were females and 174 (38.2) were 
males; 399 (97.6 %) were Saudis and 10 (2.4%) were non-Saudis. The 
mean age in whole study populations was 34.6 ± 10.2 years (range 
16, 64), while in GERD and non-GERD groups it was 38.1 ± 10.1 
years and 34.2 ± 10.1 years respectively (p-value 0.013) (Table 1). 
The whole study population has an overall mean preoperative BMI 
of 47.6 ± 9.2 Kg/M2 (range 30 to 90) with a mean value of 46.4 ± 7.4 
Kg/M2 in GERD individuals and 47.8 ± 9.4 Kg/M2 in the rest of the 
cases. The median follow-up was 54 months (range 20 to 94) among 
all individuals with a slightly longer follow-up of 61 months in the 
GERD group. The mean BMI was 47.6 ± 9.2 pre-operatively, and 35 
± 8.1 31.58 ± 6.54 post-operatively with a mean percentage of excess 
weight loss (% EWL) of 35% for the cohort. The percentage of excess 
weight loss had no impact on the patient's reporting symptoms of 
GERD. Among 457 obese patients; 243 (53.2%) were having at least 
one associated co-morbidity while after categorizing them in GERD 
(n=48) and non-GERD (n=409) groups; 33 individuals (68.8 %) and 
210 individuals (51.3%) were co-morbid (p-value 0.022) respectively. 
Chart 1 illustrates the co-morbidities in symptomatic individuals in 
descending order. Table 1 illustrates a comparison within the GERD 
Confirmed subjects across studied parameters. Among 457 patients 
only 48 (10.5%) have had confirmed GERD while 409 cases (89.5%) 
did not have GERD. Comparison of disease studied across gender 
revealed, 34 (72.3%) individuals who had GERD were females while 
13 (27.7%) of them were males (p-value 0.118); all cases were Saudis 
48 (100.0%). The median time of onset of GERD after Surgery was 43 
weeks (range 1 to 219). 36 patients (75.0%) were diagnosed having 
GERD based upon clinical symptoms and signs, 16 patients (33.3%) 
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on Gatrografen, 11 patients (22.9%) on Upper GI endoscopy, and 
none of them underwent PH monitoring or esophageal manometry. 
All patients in the GERD group required medical management in the 

form of Proton pump inhibitors (Omeprazole being the commonest 
drug) and antacids along with the advice of lifestyle modification 
and frequent small meals. 22 (46%) patients remained medical 

Characteristic Description No (n=409) Yes (n=48) Total p-value

Gender Female 248 (60.6) 34 (72.3) 283 (61.8) 0.118

 Male 161 (39.4) 13 (27.7) 174 (38.2)  

Nationality Saudi 399 (97.6) 48 (100.0) 447 (97.8) 0.273

 Non-Saudi 10 (2.4) 0 (0.0) 10 (2.2)  

Comorbidity  210 (51.3) 33 (68.8) 243 (53.2) 0.022

Onset of GERD symptom  6 (1.5) 45 (93.8) 51 (11.2) <0.001

Heartburn  0 (0.0) 31 (64.6) 31 (6.8) <0.001

Chronic cough  0 (0.0) 0 (0.0) 0 (0.0)  

Vomiting  0 (0.0) 14 (29.2) 14 (3.1) <0.001

Epigastric pain  0 (0.0) 13 (27.1) 13 (2.8) <0.001

Chest pain  0 (0.0) 0 (0.0) 0 (0.0)  

Sour taste  0 (0.0) 1 (2.1) 1 (0.2) 0.003

Bad breath  0 (0.0) 0 (0.0) 0 (0.0)  

Nausea  0 (0.0) 3 (6.3) 3 (0.7) <0.001

Swallowing difficulty  0 (0.0) 3 (6.3) 3 (0.7) <0.001

Others  1 (0.2) 9 (18.8) 10 (2.2) <0.001

Total number of symptoms 0 408 (99.8) 1 (2.1) 409 (89.5) <0.001

 1 1 (0.2) 25 (52.1) 26 (5.7)  

 2 0 (0.0) 17 (35.4) 17 (3.7)  

 3 0 (0.0) 5 (10.4) 5 (1.1)  

Preoperative symptoms of GERD  0 (0.0) 1 (2.1) 1 (0.2) 0.003

Clinical  0 (0.0) 36 (75.0) 36 (7.9) <0.001

Gatrografen  0 (0.0) 16 (33.3) 16 (3.5) <0.001

Upper GI endoscopy  0 (0.0) 11 (22.9) 11 (2.4) <0.001

Manometer  0 (0.0) 0 (0.0) 0 (0.0)  

Degree of GERD Normal 405 (99.0) 0 (0.0) 405 (88.6) <0.001

 Mild 2 (0.5) 36 (75.0) 38 (8.3)  

 Moderate 2 (0.5) 8 (16.7) 10 (2.2)  

 Sever 0 (0.0) 4 (8.3) 4 (0.9)  

Medical management  7 (1.7) 43 (89.6) 50 (10.9) <0.001

Surgical  0 (0.0) 2 (4.2) 2 (0.4) <0.001

Asymptomatic  2 (0.5) 17 (35.4) 19 (4.2) <0.001

Medication dependent  1 (0.2) 22 (45.8) 23 (5.0) <0.001

Requires surgical procedure  0 (0.0) 4 (8.3) 4 (0.9) <0.001

Age (yr) Median (min,  max) 33 (16,  61) 36 (23,  64) 34 (16,  64) 0.013

 Mean ± SD 34.2 ± 10.1 38.1 ± 10.1 34.6 ± 10.2  

BMI PRE-OP Median (min,  max) 45.9 (35,  90) 45 (35,  73.4) 45.7 (30,  90) 0.336

 Mean ± SD 47.8 ± 9.4 46.4 ± 7.4 47.6 ± 9.2  

BMI POST-OP Median (min,  max) 34 (18.9,  80) 33.5 (20,  58.4) 34 (18.9,  80) 0.845

 Mean ± SD 35 ± 8.1 34.8 ± 8.4 35 ± 8.1  

Follow up time (Months) Median (min,  max) 50 (1,  210) 54 (2,  199) 54 (20, 94) 0.318

 Mean ± SD 54.4 ± 48.8 61.9 ± 54.6 55.1 ± 49.4  

Onset of GERD after Surgery (wk) Median (min,  max) 52 (8,  92) 43 (1,  219) 43 (1,  219) 0.851

 Mean ± SD 49 ± 28 52.8 ± 48.6 52.4 ± 46.5  

Table 1: Comparison between the GERD Confirmed with the Normal subjects across studied parameters.
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management dependent over a follow-up period of 5 to 7 years. 
Among cases of GERD, 4 of the individuals (8%) required surgical 
management/revision surgery in the form of Roux-en-Y gastric 
bypass (2 patients), diaphragmatic hiatus hernia repair (1 patient) and 
Biliopancreatic diversion with duodenal switch (1 patient). Almost all 
of the patients required surgical intervention in the second year of the 
post LSG period and all of them got a cure for the GERD after surgery 
(mean follow up 61 months). Table 2 describes severity status mild, 
moderate, and severe among the de-novo GERD Confirmed. There 
is no significant difference between severity status, gender, pre and 
post-op BMI and comorbidity (p-value 0.122, 0.474, 0.816 and 0.092 
respectively).

Discussion
Since its inception, LVSG has come a long way and currently, it is 

the single most renowned procedure utilized as a primary surgical 
treatment for morbid obesity. However, its reputation is impaired by 
a few undesirable effects that marred the quality of life. We have 
shared the outcome of LVSG to the development of postoperative 
GERD and related risk factors, with a postoperative median follow-
up of 4.5 years (3 to 7 Years) in a selected population of patients. Up 
to our knowledge, this is the first study of its kind from the Middle 
East representing a fairly large number of patients. In the current 
study, the mean age of individuals who underwent LVSG was 34+10 
years that is relatively a much younger population as compared to the 
studies carried out in the past. One of the recent works by Hauters et 
al. [10] demonstrated the mean age of 42+8 years. Similarly, Lye TJY 
et al. [11] reported a mean age of 41.04 ± 10.65 years, the majority of 
whom were female (62.7%). Similar findings were presented by Nawal 
et al. [12] in her recent study from King Hamad University Hospital 
and Salmania Medical Complex, Bahrain with a mean age of 
individuals undergoing LVSG was 39.82 ± 9.95 years. This revealed 
an important finding of obesity affecting the adolescent and much 
younger member of society in the current study. The incidence of 
post-LVSG de novo GERD in the current study was 10.5%, which is 
much lower than the reported incidence in the recent past by many of 
the studies. Nawal et al. [12] in their recent study from Bahrain have 
reported an incidence of de novo GERD reaching about 33%. Stenard 
and Iannelli conducted a systemic review to explore the issue in which 
25 studies and 5,953 patients were included. Only one study was 
prospective while the rests were retrospective. The incidence of de 
novo GERD was found to be 3% to 30% between. Overall results were 
heterogeneous and the authors proposed that LVSG is to be performed 
with caution due to the unquantifiable potential for worsening rates 
of GERD [13]. The first meta-analysis on this issue was conducted by 
Our et al., which included 33 studies and 8,092 patients undergo 
LVSG. The pooled incidence of de novo GERD was 20%. The most 
common tool to assess de novo GERD was reported to be the clinical 

evaluation (k=30) followed by functional tests (k=8) and anti-acid 
medications utilization (k=4). The lowest incidence (4.3%) was 
detected in those studies utilizing questionnaires as the only 
assessment method to detect de novo GERD with the highest 
incidence being reported by those where functional tests were utilized. 
Although this meta-analysis had a substantial pool of patients; 
however, due to the high level of heterogeneity, it was unsuccessful to 
provide uniform conclusions. Hence, the authors made no definite 
conclusions, stating only that there appears to be an increased 
prevalence of de novo GERD symptoms post-LVSG [14]. In contrast, 
the current study has an edge of having data from a single center with 
a more unified method of detecting de novo GERD by three different 
modalities, i.e. clinical evaluation, anti-acid medication utilization, 
and by making use of invasive methods like gastrografin studies and 
EGD leading to superior and well-grounded results. Utilization of 
multiple modalities for the detection of a condition usually leads to an 
increase in the incidence of that particular condition; interestingly, 
this has proved wrong in the current study with a low reported 
incidence de novo GERD (10%). Himpens et al. [15] in their 
prospective randomized study demonstrates comparable findings of 
post-LVSG de novo GERD. He randomized the patients in two equal 
groups comparing LVSG and laparoscopic adjustable gastric banding 
and found that the incidence of de novo GERD was about 20% and 
3% at one and three-year follow up respectively. One of the two 
interesting discoveries of the current study is the correlation of de 
novo GERD to the patient’s age, the mean age of the cohort that did 
not develop de novo GERD was 34.2 ± 10.1 years while of de novo 
GERD subgroup it was found to be 38.1 ± 10.3 years (p-vale 0.01) 
(Table 1). This finding signifies the fact that the de novo GERD 
subgroup exhibited a much older population as compared to their 
counterparts (difference of 4 years). The second observation is the 
correlation of de novo GERD to the comorbidities like diabetes 
mellitus, hypertension and hypothyroidism. The GERD subgroup 
had an 18% more chance to exhibit a chronic condition as opposed to 
the none-GERD subgroup (p-value 0.022). Whether or not both of 
these two detections happened just as a coincidence or do, there exist 
firm foundations for it? The existing literature is scarce in answering 
these questions leading to more queries and unlocking more doors 
for future research. Adding to this, another important finding from 
our study is that in older patients (>60 years), LVSG is safe and 
provides acceptable outcomes indicating that chronological age 
should not be a limitation or an absolute contraindication in this 
population. To support this concept, Judith et al. in his work of a 
prospective cohort study demonstrated that over a 60-month post-
LVSG follow-up there were no statistically significant differences in 
postoperative complications between the younger (<50 years) and 
older age (<60 years) groups with both achieved the same BMI, the 
percentage of resolution of type 2 diabetes, hypertension, dyslipidemia 

Table 2: Severity status among the GERD Confirmed (n=48) cases.

Characteristic Description Mild Moderate Sever Total p-value

Age (yr) Mean ± SD 38.1 ± 9.7 40 ± 13.7 34.3 ± 4.1 38.1 ± 10.1 0.777

BMI PRE-OP Mean ± SD 46.1 ± 7.4 45.9 ± 8.2 49.8 ± 6.9 46.4 ± 7.4 0.474

BMI POST-OP Mean ± SD 34.3 ± 8.3 37.7 ± 9.8 33.5 ± 5.6 34.8 ± 8.4 0.816

Gender Female 24 (70.6) 8 (23.5) 2 (5.9) 34 (72.3) 0.122

Male 11 (84.6) 0 (0.0) 2 (15.4) 13 (27.7)

Comorbidity No 11 (73.3) 1 (6.7) 3 (20.0) 15 (31.3) 0.092

Yes 25 (75.8) 7 (21.2) 1 (3.0) 33 (68.8)
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and nutritional parameters [16]. Once again there is a paucity of well-
reported studies regarding the older adult outcomes after LVSG and 
the difference in age in patients considered as “older adults”, which 
varies from 50 to 70 years and smaller sample size. However many 
international societies for bariatric and metabolic surgery have 
recently extended BS indications to elderly patients under the age of 
70 years [17]. This study highlighted that post LVSG reduction in 
BMI was parallel and comparable in both GERD and none GERD 
groups without any significant statistical difference (p-value 0.845) 
demonstrating that there was no amplifying effect of de novo GERD 
on post-operative reduction in BMI by reducing patient’s oral intake. 
However as a matter of fact the utilization and dependency of medical 
treatment (anti-acid medications) were found in 80% of the GERD 
subset of patients as compared to only 1% of the none-GERD group 
(p-value <0.001). 37 patients (77%) over a period of six years post 
LVSG become symptoms free while 11 patients remain medical 
treatment dependent. Among these 11 patients, four subjects opted 
for revision surgery, all in the form of LRYGB and responded very 
well. They remain symptom-free over 18 to 32 months post-procedure 
follow up. None of them had significant postoperative morbidity. 
Historically, a revision (secondary) surgery had been one of the 
solutions and in surgical practice for primary and de novo GERD that 
is refractory to polytherapy leading to the social and psychological 
impact on an individual. It is feasible successfully in as high as 95% of 
patients on the cost of slightly more procedure-related complications. 
Homan et al. [18] from Rijnstate Hospital, Arnhem, Netherland had 
demonstrated similar findings in his work in 2015. Eighteen patients 
underwent LRYGB as a second surgery after the development of de 
novo GERD post LVSG, leading to complete resolution of symptoms 
with the additional advantage of 23% additional EWL. This 
observation is concordant with the findings of Lim et al., who 
identified a total of 14 patients who underwent LVSG to RYGB 
conversions for symptomatic and endoscopic proven GERD and 
Erosive Esophagitis (EE) over a period of 11 years (2008 to 2019) in 
Singapore General Hospital. 93% of the patients got a complete 
resolution of EE after revision surgery [19]. In addition to the 
improvement of erosive esophagitis, revisional RYGB also showed 
that patients benefited from an estimated additional 20.5% weight 
loss [19,20]. This is consistent with a study by Carmeli et al. [18] and 
Homan et al. [21] at 36 months follow-up. Although, in our study, 
only four patients (8.33%) had a revision (second) surgery and a 
similar trend of additional weight reduction was observed. LRYGB/
BPD/DS is feasible Secondary procedures after LVSG with slightly 
more complications after BPD/DS. However, LRYGB is preferred in 
cases of dysphagia or gastroesophageal reflux disease while in cases of 
insufficient weight loss after LVSG, patients had better weight loss 
with a BPD/DS at a cost of more complications, such as significant 
nutritional deficiencies [18]. Although, the current study demonstrates 
impressive results regarding risk factors for post-operative GERD. 
However, there are few flaws of this study; firstly, it is a retrospective 
review of patient's chart, secondly; GERD was diagnosed based upon 
clinical symptoms, gastrografin studies and endoscopic evaluation in 
all patients, and Esophageal PH monitoring and manometry were not 
carried out due to the unavailability of these tests at our center. We 
acknowledge the fact that the results of observational studies are not 
definitive due to potential confounding differences between groups 
could be eliminated. Although to prove the correlation between age, 
comorbidity and postoperative de-novo GERD would require long-
term Randomized Controlled Trials (RCTs), these are expensive, 
difficult to perform, and there are several challenges regarding the 

feasibility of conducting large RCT in BS in older adults and 
comparing the results with nonsurgical treatment. However, an 
alternative to a large RCT is a pooled analysis of carefully designed 
observational studies with the use of a robust statistical methodology. 
Although the main limitation of the present study was its retrospective 
design, we followed a standardized protocol, and to ensure accurate 
data collection, all variables were harmonized and collected 
prospectively. The strengths of this study were the longer follow-up, 
sizeable sample, baseline similarities between the two study groups 
(Table 1); including BMI and major obesity-related comorbidities, 
and objective evaluation of GERD postoperatively with EGD that 
equated the potential confounding factors and thereby facilitated the 
outcome model.

Conclusion
The findings of this study endorse that a much younger population 

is undergoing bariatric procedures in this part of the world and LVSG 
is an effective surgical intervention for obesity treatment in terms of 
weight loss measures with a much lower incidence of de-novo GERD 
in the current study. RYGB is effective in controlling post-LVSG de-
novo GERD. There is insufficient but statistically significant evidence 
regarding the higher incidence of de-novo GERD in comorbid and 
older patients as compared to healthy and younger individuals 
regardless of their preoperative BMI.
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