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Aim: To evaluate the value of esophagogastroduodenoscopy (EGD) as a preoperative

investigation in individuals without symptoms of Gastro-Esophageal Reflux Disease

(GERD) who will undergo laparoscopic sleeve gastrectomy (LSG).

Materials and methods: After Institutional Review Board approval was obtained, patients

scheduled for LSG were prospectively enrolled in the study between January 2016 and

March 2018. Patients with symptoms of GERD were excluded from the study. Participants

were randomly allocated to two groups: individuals who underwent EGD before the surgery

as a usual routine investigation (Group A), and individuals who were scheduled without

preoperative EGD (Group B). Patient demographics, endoscopic findings, endoscopic biopsy

results, and histopathological findings of the resected parts of the stomach after LSG were

analyzed and recorded. Additionally, operative characteristics and outcomes, and follow up

findings were recorded and analyzed with appropriate statistical methods.

Results: A total of 219 individuals without symptoms of GERD underwent LSG were

enrolled. Group A included 111 individuals (25 males and 86 females). Group B comprised

108 individuals (20 males and 88 females). The mean age and mean Body Mass Index

(BMI) were similar in both groups. From Group A, 86 out of 111 individuals (77.5%) had

no pathology identified on EGD, while 21 individuals (18.9%) were found to have areas of

gastric erythema and biopsies showed active gastritis. All LSG operations were performed

without any major complication. After one year, all individuals were assessed for the

presence of symptomatic GERD and no significant difference was found between the

two groups.

Conclusion: Preoperative EGD may not be mandatory for asymptomatic GERD individuals

undergoing LSG as post-operative complications and early follow up for GERD symptoms

are not significantly different. Further prospective studies with longer follow up are needed

to evaluate the role of EGD in individuals undergoing LSG.
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Introduction
Morbid obesity is a complex and life-threatening disease that is associated with

significant co-morbidities.1 According to the World Health Organization, 650 million

adults and more than 340 million children and adolescents (5–19 years of age) world-

wide were obese in 2016.2 While weight-loss interventions through rigid diet and

exercise programs are available, many obese individuals fail those methods. The field

of bariatric surgery has become the mainstream care over the past three decades for the

management of the most complicated cases of obesity.3,4
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The most commonly performed bariatric procedures

are LSG and Roux-en-Y gastric bypass (45.9% and

38.3% of all bariatric operations, respectively).5 Each bar-

iatric procedure is tailored to the individual’s overall status

and preexisting diseases. The findings from preoperative

evaluation need to be taken into consideration when plan-

ning the surgery. Preoperative EGD is the best tool for

addressing the upper gastrointestinal tract.6 EGD prior to

LSG stems from the concern for development of GERD,

either de novo or the worsening of preexisting disease.7,8

Thus, in theory, patients planning to undergo LSG could

benefit from EGD.

Frustratingly, guidelines, as well as clinical practices

regarding routine preoperative EGD vary markedly. The

European Association for Endoscopic Surgery recom-

mends routine EGD or radiologic evaluation with a barium

meal before bariatric surgery, whereas the Society of

American Gastrointestinal and Endoscopic Surgeons

recommends EGD only when clinical suspicion of a gas-

tric pathology exists.9,10 A recent survey of British Obesity

and Metabolic Surgery Society Members showed that 10%

of bariatric units in the United Kingdom consider the

preoperative EGD completely unnecessary, whereas 31%

include EGD in their routine preoperative assessment.11

Concomitantly, this study aimed at investigating the utility

of EGD prior to LSG operation in asymptomatic obese

individuals in Jordan.

Materials and methods
This study was conducted at King Abdullah University

Hospital (KAUH), a tertiary care center that is affiliated

with the Jordan University of Science and Technology,

located in Northern Jordan. After obtaining the IRB

approval, we prospectively identified, assessed and fol-

lowed those patients who were scheduled to undergo

LSG surgery between January 2016 and March 2018.

The following information were obtained: demographics

(age, sex, and BMI), clinical characteristics, endoscopic

and histopathological findings in individuals who under-

went EGD before, length of hospitalization, immediate

post-operative complications, histopathological findings

from surgical specimens and symptoms of GERD after

1-year of follow up.

Any patient experiencing GERD symptoms was excluded.

According to American College of Gastroenterology, these

symptoms were mainly heartburn, regurgitation.12 The atypi-

cal symptoms (dyspepsia, epigastric pain, nausea, bloating,

and belching), were considered to be associated with GERD

only if they respond to a trial of Proton Pump Inhibitors (PPIs).

The remaining individuals were randomly allocated to two

groups; group A and group B. All individuals were stratified

and signed an informed consent. Group A underwent EGD

prior LSG as a routine investigation, while group B proceeded

to LSGwithout preoperative EGD. The EGD reports for group

A were reviewed to identify the presence of hiatal hernia or

any other anatomical abnormality, and pathological conditions

such as esophagitis, gastritis, duodenitis, and/or ulcers.

Biopsies were taken from all individuals with suspectedmuco-

sal pathologies.

All individuals were admitted one day prior to surgery.

Gastrectomy specimens were sent for histopathological

examination and the results were categorized into normal

gastric mucosa, active gastritis, chronic gastritis, and other

non-gastric pathologies. The length of hospitalization was

calculated from the operation day until the day of dis-

charge. Immediate post-operative complications were

carefully observed including bleeding and leakage. Also,

symptomatic GERD was assessed at a 1-year follow up.

Setting
LSG operations were performed by single bariatric sur-

geon and the EGD procedures were performed by a con-

sultant gastroenterologist at KAUH. All individuals

followed the same procedural guidelines. With introducing

of a 36 bougie, all LSG were performed with avoiding the

narrowing at the junction of the vertical and horizontal

parts of the sleeve. In addition, complete resection of the

fundus was insured. Fuji Videogastroscope with ENDO-

FLEX Biopsy Forceps (single use); 2.3 mm diameter,

180 cm length, with spike were utilized at EGD.

Statistical analysis
Data were entered into a spread sheet. Statistical analyses

were performed using IBM SPSS Statistics Software

(v.21), 2012. Categorical variables were described using

the frequency distribution, while continuous variables

were described using the mean ± Standard Error of the

mean. Data was blocked into two groups and examined at

the 95% Confidence Interval using Pearson’s chi-square

test of association for categorical variables, and student’s

t-test for continuous variables after testing for distribu-

tion normality. The normality of the distribution of data

was tested using the Kolmogorov- Smirnov test. The

Mann-Whitney test was used to assess the distribution

for each quantitative variable across categories of differ-

ent variables.
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Results
Two hundred and seventy-two patients were eligible for LSG

and were enrolled during the study period. Their preoperative

characteristics are illustrated in Table 1. Fifty-one individuals

were excluded from the study due to the presence of symp-

toms of GERD prior to LSG. The analyzed groups included

219 individuals (45 males and 174 females). Group A

included 111 individuals (25 males and 86 females). Group

B comprised 108 individuals (20 males and 88 females).

There was no difference between the groups with regards to

age (Group A =36.21, and Group B =36.08, P>0.05) or BMI

(Group A =43.15, and Group B =43.02, P>0.05). Also, there

is no age differences between males and females (males

=33.9 and females =36.7).However, males have clinically

significant higher BMI than females (males =45.3 and

females =42.6) with (P=0.024).

Thirty-six individuals (32.4%) from group A were

found to have grade 1 hiatal hernia. In addition, two

patients with grade 2 hiatal hernias were identified and

they underwent LSG with hiatus crus repair. No difference

in the prevalence of hiatus hernia was found between

males and females. No pathological mucosal lesions were

identified in 86 individuals (77.5%) and biopsies were not

taken. However, 21 individuals (18.9%) were found to

have areas of gastric erythema on EGD and biopsies

revealed active gastritis. Another three individuals (2.7%)

showed gastric areas suspicious for gastritis and biopsies

were taken, but the histopathological exam revealed nor-

mal gastric mucosa. One individual (0.9%) of this group

was found to have reflux esophagitis which was confirmed

by biopsy. In addition, no gender differences in term of

endoscopic findings. No cases from group A had EGD-

related complications such as bleeding or perforation, nor

cardiopulmonary events related to conscious sedation.

The postoperative variables related to LSG with versus

without EGD are shown in Table 2. All LSG operations

were performed with minimal minor intraoperative and/or

immediate postoperative complications (Two bleedings

and no leaks in group A, and one bleeding and one leak

in group B, P>0.05). The gastric sleeve histopathological

specimens were studied and summarized in Table 2.

Active gastritis was detected more frequently within

group B (P<0.01), and chronic gastritis was discovered

more in group A (P<0.01).

The mean of length of hospitalization was similar

between both groups and was typically 3 days from the

operation day to the day of discharge. PPI therapy was

prescribed for all individuals on discharge day until one

month post-operatively.

After one year, all individuals were assessed for the pre-

sence of GERD symptomatology and no significant difference

was found between the two groups, with only few individuals

complaining of GERD symptoms (Group A=13, and Group

B=10, P>0.05). Those with GERD symptoms were treated

with PPI therapywith consequent resolution of symptoms. It is

worth to mention that the two patients with grade 2 hiatus

hernia were not from the aforementioned patients who devel-

oped GERD after one year postoperatively.

Discussion
Much debate surrounds the preoperative evaluation of

patients who would undergo LSG. Our study attempts to

Table 1 Preoperative variables and patient characteristics

Preoperative Variables and Patient

Characteristics

Group A N1 (% from Group A) Group B N2 (% from Group B) p-

value

Sexa NS

Males 25 (22.5) 20 (18.5)

Females 86 (77.5) 88 (81.5)

Age (Mean ± S.E)b 36.21±1.1 36.08±1.0 NS

BMI (Mean ± S.E)b 43.16±0.75 43.02±0.63 NS

EGD findings with the resultant biopsy

Normal EGD with no biopsy 86 (77.5) n/a -

Suspicious areas with biopsy result in active gastritis 21 (18.9) n/a -

Suspicious areas with normal biopsy 3 (2.7) n/a -

Reflux esophagitis proved by biopsy 1 (0.9) n/a -

Notes: Group A: with EGD, group B: without EGD; N1=111; N2=108. Statistical tests: aChi-square test; bIndependent-samples t-test.
Abbreviations: n, number; P, probability; NS, not significant; BMI, Body Mass Index; EGD, Esophagogastroduodenoscopy; S.E, standard error.
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prospectively identify the utility of a costly and invasive

procedure that often requires sedation or an anesthetic. We

found clinically similar outcomes in both groups.

Individuals who did not undergo EGD showed no differ-

ence in terms of development of GERD.

The primary motivator for a preoperative EGD before

LSG is the fear of accelerating the course of preexisting

GERD on esophageal mucosa, which could lead to intol-

erable reflux symptoms, Barrett’s esophagus, or even eso-

phageal cancer.13 Undoubtedly, individuals with symptoms

of GERD or any symptoms related to gastric pathology

should have an EGD prior LSG.13 Since gastrointestinal

symptoms do not always correspond to the extent of gas-

tric lesions, EGD may still be needed for asymptomatic

individuals. These findings in asymptomatic individuals

may alter the timing or type of surgery. Mihmanli et al

reported that 67% of the individuals who had routine EGD

were found to have abnormal endoscopic findings, but

only 17% of the individuals were symptomatic.14

Another study found similar results, with around a quarter

of patients diagnosed with abnormal endoscopic findings

were initially symptomatic.14

In fact, a previous study points out that the majority of

the EGD findings were benign or mild and of little clinical

significance.6 This raises the question of whether morbidly

obese individuals undergoing bariatric surgical evaluation

should routinely undergo EGD for evaluation of pathology

and foregut anatomy. The instigation of GERD in pre-

viously asymptomatic individuals as well as the exacerba-

tion of pre-existing reflux symptoms after LSG has been a

main concern linked to the LSG procedure.15,16 The

relationship between GERD and LSG is complex and

multifactorial. First, the definition of GERD in studies

reporting the evolution of the GERD after the LSG is

often confusing and based on clinical and subjective

appreciation of symptoms by the surgeon in the absence

of any standardized questionnaires.15 The definition of

hiatal hernia is based on EGD but also the gold standard

is considered to be the subjective appreciation of the

surgeon during surgery.15 Moreover, three technical errors

explain many cases of GERD after LSG: relative narrow-

ing at the junction of the vertical and horizontal parts of

the sleeve, dilation of the fundus, and persistence of the

hiatus hernia.15 In our study, we were careful to exclude

any symptomatic patients and a precise estimation of the

hiatus hernia was performed with EGD. In addition, LSG

was performed with the aforementioned technical errors in

mind taking great care to avoid these pitfalls. As a result,

only 23 individuals out of 219 (3.2%) developed de novo

GERD during the first year after LSG. No statistically

significant difference was found between the two groups.

Bennett et al stated in their meta-analysis that in aver-

age-risk, asymptomatic bariatric surgery patients, preo-

perative EGD should be considered optional. They found

that the proportion of EGD findings resulting in a change

in surgical management was 7.8%. After removing benign

findings with controversial impact on management (hiatal

hernia, gastritis, peptic ulcer), this was found to be only

4%.6 Also, Parikh et al reported that selective approach to

preoperative EGD may be considered, based on the

patients’ symptoms, risk factors, and type of procedure

planned as 92.4% of the total had a normal EGD or

Table 2 Postoperative variables related to LSG with versus without EGD

Postoperative Variables Group A N1 (% from Group A) Group B N2 (% from Group B) p-value

Complicationa NS

Bleeding 2 (1.8) 1 (0.9)

Leak 0 (0) 1 (0.9)

Gastric histopathology resultsb

Normal 39 (35.1) 54 (50.0) NS

Active gastritis 15 (13.5) 32 (29.6) <0.01

Chronic gastritis 56 (50.5) 22 (20.4) <0.01

Intestinal metaplasia 1 (0.9) 0 (0.0) NS

Length of hospitalization (d) (mean ± S.E)c 3.01±0.6 3.14±0.8 NS

Symptomatic GERD at 1-yeara 13 (11.7) 10 (9.3) NS

Notes: Group A: with EGD, group B: without EGD. N1=111; N2=108 Statistical tests: achi-square test; bchi-square test with post-hoc residual analysis; cindependent-

samples t test.
Abbreviations: N, number; d, days; P, probability; NS, not significant; S.E, standard error.
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findings that did not change clinical management and only

7.6% had findings that delayed or altered surgery.17 In

addition, Salama et al, recommended the justification of

routine preoperative EGD for asymptomatic patients even

in regions with low upper GI cancers as the EGD findings

had low impact on the management of asymptomatic

patients. Crural repair plus LSG was effective for hiatal

hernia.18 Moreover, Schigt et al demonstrated that the

yield of clinically relevant pathology in EGD before bar-

iatric surgery is very low.19

On the other hand, Carabotti et al stated in their pro-

spective study that the presence of symptoms cannot be

considered as a valuable guide to indicate endoscopy since

the majority of endoscopic lesions were asymptomatic and

not H. pylori-related.20 Also, Madhok et al recommended

both the preoperative EGD and a detailed clinical history

regarding GERD symptoms be used as they may improve

patient selection for LSG. They concluded that avoiding

LSG in patients with symptomatic GERD and/or endo-

scopic evidence of any hiatus hernia or reflux esophagitis

may improve procedure selection and reduce the need of

conversion to RYGB for refractory reflux.21 Moreover,

Mohammed et al recommended the preoperative EGD as

the obese patients tend to have enlarged esophageal fat

pads which stretches the hiatus. Thus performing a pre-

operative EGD may assist in making an intraoperative

decision if repair is merited.22 More controversy,

Praveenraj et al concluded that preoperative EGD yielded

a high proportion of endoscopic abnormalities even in

asymptomatic patients.23 In addition, Schneider et al

recommended performing abdominal ultrasound and

EGD before bariatric surgery as they reveal findings,

which influence the therapeutic approach.24 Wolter et al

emphasize the importance of preoperative EGD because

relevant findings in routine preoperative endoscopy are

rare but can have significant influence on surgical decision

making in bariatric patients independent from the type of

bariatric procedure.25 More, Dakour-Aridi et al, Samakar

et al, and Santonicola et al reported the routine hiatus

hernia repair at the time of LSG does not show an

improvement in GERD symptoms.26–29

In general, despite its close relationship with a wide

range of gastric disorders, individuals infected with H.

pylori are asymptomatic.6 Its assessment is more important

for individuals who will undergo Roux-en-Y gastric bypass

rather than LSG as H. pylori is a risk factor for peptic ulcer

disease, premalignant, or even malignant lesion which we

fear about in Roux-en-Y gastric bypass.30 Papasavas et al

emphasized that no postoperative adverse effects related to

H. pylori status were observed in individuals undergoing

LSG.31 Moreover, Loewen et al reported that the endo-

scopic finding of gastritis/duodenitis, and not the presence

of H. pylori, was significantly related to ulcer formation.32

The incidence of upper gastro-intestinal malignancy in

asymptomatic individuals is very low.6,30 From the

reported outcomes in the Bennett et al review, low rates

were detected, with a proportion of gastric malignancy of

0.4%.6 Also, the risk of gastric cancer remains low even in

the setting of intestinal metaplasia, with a standardized

incidence ratio in a low-risk population of only 2.3%.6

However, the most significant risk has been found in the

excluded stomach after Roux-en-Y gastric bypass.6,32

EGD carries general complications that include, but not

limited to, perforations which can occur anywhere in the

gastrointestinal tract, bleeding, cardio-pulmonary complica-

tions, sedation-related complications, infections and allergic

reaction to drugs.33 Generally, diagnostic upper endoscopy can

be successfully performed under moderate sedation, formerly

known as “conscious sedation.” However, bariatric patients

are known to require higher sedative doses than non-obese

individuals which lead to increased sedation risks.34 In addi-

tion, a higher BMI has been thought to be associated with an

increased risk of cardio-pulmonary complications during pro-

cedural sedation. This may be due to obstructive sleep apnea,

pulmonary hypertension, and restrictive lung disease, which

are reported to be common in obese patients.35

Our study is not without limitations. The follow up of

reflux related symptoms was only for one year which could

be construed as short for the development of GERD symp-

toms. Additionally, due to insurance restraints, our patients

could not afford postoperative EGD to evaluate any possible

progression of the known hiatal hernias or for migration of

the gastroesophageal junction into the chest.

Conclusion
Preoperative EGD may not be mandatory for asympto-

matic GERD individuals undergoing LSG as post-opera-

tive complications and early follow up for GERD

symptoms are not significantly different. Further prospec-

tive studies with longer follow up are needed to settle

down the ongoing debate about the utility of EGD in

individuals undergoing LSG.

Abbreviation list
EGD, Esophago-Gastro-Duodenoscoy; GERD, Gastro-

Esophageal Reflux Disease; LSG, Laparoscopic Sleeve
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Gastrectomy; BMI, Body Mass Index; PPIs, Pump

Inhibitors; KAUH, King Abdullah University Hospital.
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