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Abstract
Purpose Roux-en-Y gastric bypass (RYGB) and sleeve gastrectomy (SG) are the two most popular procedures performed. The
decision of which technique is most appropriate depends on the surgeon’s preferences and experience. However, several factors
strongly influence the decision of the procedure performed, including gastrointestinal disorders or asymptomatic upper gastro-
intestinal endoscopy (UGE) findings.

This study aimed to describe the pathological endoscopic findings in morbidly obese patients undergoing preoperative routine
UGE.
Materials and Methods A retrospective review of a prospectively collected database of all UGEs performed before bariatric
surgery was performed. UGE was routinely performed to all the patients as part of the preoperative evaluation protocol.
Results A total of 790 patients were included. Surgical technique included 610 (77.2%) RYGB and 180 (22.8%) SG. Twenty-one
asymptomatic patients presented esophagitis at UGE. In only seven patients (0.89%), the endoscopic findings of esophagitis had
changed the initial surgical decision. The presence of ulcers or adenomatous or incompletely resected polyps was an indication
for SG, to assure future endoscopic access in case it is needed. In 25 patients (3.17%), the initial operation would have been
changed based on UGE findings.
Conclusion Preoperative UGE allows the diagnosis of asymptomatic esophagitis related to gastroesophageal reflux disease and
the identification of asymptomatic polyps and ulcers, with the potential ability for malignant transformation. In up to 3.17% of the
cases, the endoscopic findings changed the operative strategy. As the complication rate associated with the procedure is low, we
recommend the routine performance of preoperative UGE before bariatric surgery.
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Introduction

Bariatric surgery has become the most powerful tool as a long-
term solution to both obesity and its associated pathologies
[1–11]. Currently, Roux-en-Y gastric bypass (RYGB) and

sleeve gastrectomy (SG) are the two most popular bariatric
procedures performed [6, 8]. There is no ideal or worldwide
standardized bariatric operative procedure. The trend is to per-
form the simplest, easiest, and least-invasive procedure
[12–14]. The decision of which technique is most appropriate
for a patient depends often on the surgeon’s preferences and
experience. However, several factors strongly influence the
decision of the procedure performed, including gastrointesti-
nal disorders or even asymptomatic endoscopic findings.

Many upper digestive pathologies are directly associated
with morbid obesity: hiatal hernia, gastroesophageal reflux
disease (GERD), and its complications, including erosive
esophagitis, Barrett’s esophagus, and esophageal adenocarci-
noma [15]. These pathologies are not exclusive in population
with obesity, but are more common among them, because the
esophageal sphincter is affected, due to the excessive visceral
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fat that increases intra-abdominal pressure. Consequently, the
gastric pressure is increased and the gastric emptying is altered
[3, 15–17].

The performance of a routine upper gastrointestinal endosco-
py (UGE) is still controversial. Despite UGE is associated with a
low complication rate [18], some groups defend that it is unnec-
essary to expose patients to a routine UGE, given the low prev-
alence of asymptomatic findings that may change the surgeons’
decision of the bariatric technique to be performed [19–21].

This study aimed to describe the pathological endoscopic
findings in morbidly obese patients undergoing preoperative
routine UGE.

Patients and Methods

A retrospective review of a prospectively collected database
of all UGEs performed before primary bariatric surgery be-
tween 2014 and 2018 was performed.

UGE was routinely performed to all the patients as part of
the preoperative evaluation protocol.

Preoperative Evaluation

Preoperative assessment included routine abdominal ultra-
sound, upper gastrointestinal endoscopy (UGE) with
Helicobacter pylori diagnostic test, functional respiratory
tests, and nutritional analytical evaluation that included serum
levels of calcium, iron, and vitamins A, D, E, B12, and folic
acid. Psychiatrists assessed interviews to evaluate the impli-
cation of the patient in the postoperative course. Patients re-
ceived information about possible perioperative complica-
tions and necessary postoperative nutritional supplementation.

Endoscopic findings of esophagitis were classified accord-
ing to the Los Angeles classification in stages A to D [22].

Selection Criteria of the Surgical Technique

All the patients considered for bariatric surgery had either
BMI ≥ 40 kg/m2 or BMI ≥ 35 kg/m2 with inadequately con-
trolled obesity-related comorbidities (e.g., T2D, hypertension,
dyslipidemia, or sleep apnea/hypopnea syndrome). At our in-
stitutions, SG and RYGB are the only techniques performed
as primary bariatric procedures. All the techniques were
laparoscopically performed. Patients with a BMI over 50 kg/
m2, high surgical risk due to comorbidities (ASA IV), a
known severe nu t r i t i ona l de f i c i t (p reope ra t ive
hypoproteinemia or uncontrolled vitamin or mineral deficien-
cies), comorbidities requiring chronic medication (such as cor-
ticoids, immune suppressors,…) intestinal inflammatory dis-
ease, and a probability of technical difficulty before surgery
(multiple previous surgeries or known anatomic modifica-
tions) were assigned for SG procedure. In patients with

clinical symptoms of GERD, RYGB was considered the bar-
iatric technique of choice. GERDwas assessed using the ques-
tionnaire for GERD detection designed by Manterola et al.
and validated in the Spanish language [23]. Those patients
presenting endoscopic gastric or duodenal findings, which
may require an eventual endoscopic follow-up (ulcers, partial-
ly resected polyps, or adenomatous polyps), were selected for
SG. The cases with a positive diagnosis ofHelicobacter pylori
were treated with diverse treatment lines to achieve a preop-
erative eradication; if this was not finally achieved, the patient
was selected for SG or, if GERD diagnosis coexists, to RYGB
with resection of the gastric remnant; SG associated with hia-
tal repair was not considered as an alternative approach, as in
our previous experience, we have various cases with severe
recurrence of GERD symptoms, requiring a further RYGB. In
the rest of the cases, without any of these mentioned condi-
tions, the surgical technique was decided in the weekly meet-
ings of the multidisciplinary team, customizing the decision
based on age, comorbidities, and the expected results with
each approach. At our institution, we have a wide experience
performing RYGB, with excellent long-term results; for SG,
we do not have enough long-term experience yet. Thus, most
cases without contraindications for RYGB were selected to
undergo this technique. The recommendation of the multidis-
ciplinary team was communicated to the patients and their
opinion was also considered for the final decision.

Hiatal hernias and their size were not routinely recorded as
we consider that UGE is not the best method to assess them.
Anyway, if a hiatal hernia is detected intraoperatively, it is
repaired, independently of the selected bariatric approach.

Variables

Baseline age, gender, and comorbidities were recorded.
Findings assessed at UGE included esophagitis, and esopha-
geal, gastric or duodenal erythema, ulcers or polyps. Erythema
was defined as the finding of mottled patchy redness in the
gastric or duodenal mucosa, histologically correlated with
mild-to-moderate mucosal inflammation.

Statistical Analysis

Data analysis was performed using SPSS Version 22.0 (SPSS
Inc., Chicago, IL). Results are expressed as means ± SD or
number and percentages. Student’s t tests were used to com-
pare quantitative variables between groups. A P value < 0.05
was considered statistically significant.

Results

A total of 790 patients were included, 536 females (67.8%)
and 254 males (32.2%), with a mean age of 45 ± 10.5 years;

4376 OBES SURG (2020) 30:4375–4380



547(69.3%) were under 50 years. Comorbidities and symp-
toms of GERD are also reported in Table 1.

Surgical technique included 610 (77.2%) RYGB and 180
(22.8%) SG. In two patients undergoing RYGB, resection of the
gastric remnant was performed, due to impossibility of eradication
of Helicobacter pylori and GERD coexistence. The distribution of
surgical techniques depending on gender and age over or under
50 years is described in Table 2. Patients over 50 years (69.1%)
and females (72.3%) underwent more frequently RYGB.

As previously mentioned, UGE was carried out in all the
patients, as it was part of the routine preoperative protocol.
There were no complications associated with the UGE proce-
dure. Endoscopic findings are summarized in Table 3. Only
82 patients (10.4%) presented a normal UGE. Clinical symp-
toms of GERD were present in 142 patients; all of them were
confirmed with endoscopic signs of esophagitis. However, 21
asymptomatic patients also presented esophagitis. Esophagitis
was more frequent among patients over 50 years (110 cases;
67.4%) and females (108 cases; 66.3%). A total of 76.2% (16
patients) of asymptomatic esophagitis appeared in patients
over 50 years and 61.9% (13 patients) were females.

Barrett’s esophagus appeared in 18 patients (2.3%), all of
them clinically symptomatic. This entity was also more fre-
quent among patients over 50 years (72.2%), whereas the
incidence was similar in both genders. All the patients with
Barrett’s esophagus underwent RYGB. Endoscopic follow-up
was performed at 3, 6, and 12 months after surgery, with
complete disappearance of Barrett’s esophagus in 12 patients
(66.7%) and partial remission in the rest of the cases.

The rest of endoscopic findings, gastric or duodenal ero-
sions, ulcers, or polyps were asymptomatic or coexisted with
clinical manifestations of GERD. Histological examination of
all these lesions did not show features of malignancy in any of
the cases.

Changes in Surgical Decision Based on Endoscopic
Findings

Following the selection criteria for the bariatric technique, 610
patients (77.2%) underwent RYGB and 180 patients (22.8%)
SG. Assuming that all the patients with clinical symptoms of
GERD will be selected for RYGB, only 21 patients (2.7%)
with asymptomatic esophagitis could be initially indicated for
SG, changing the decision to carry out RYGB. We have
reviewed the clinical history of these patients in the multidis-
ciplinary team meeting and have discussed if we would have
indicated an SG in the absence of UGE. In such cases, in 14 of
the 21 cases (66.7%), the decision of advising RYGB would
have been independent of the endoscopic findings, as these
patients presented with metabolic syndrome, which would be
more prone to improvement with RYGB than SG in our ex-
perience. Thus, in only seven patients (0.89%), the endoscopic
findings of esophagitis had changed the surgical decision.

Gastric or duodenal erosions at UGE did not change the
indication of surgical technique in any cases. However, the
presence of ulcers, adenomatous or, partially resected polyps
were indications for SG, to assure future endoscopic access
when necessary. Patients with gastric or duodenal ulcers did
not undergo a repeat UGE to ensure healing prior to bariatric
surgery. Gastric and duodenal ulcers were present in 14 pa-
tients and adenomatous or partially resected polyps in 10 pa-
tients. These conditions represent in 24 patients (3%). After
reviewing the clinical histories, in 18 patients (2.28%), the
initial indication would have been RYGB, but it has been
changed to SG.

The persistence ofHelicobacter pylori despite several erad-
ication lines has not been considered as a cause for changes in
the surgical decisions based on endoscopic findings. The lack
of eradication of Helicobacter pylori can be determined with
the urease test and the surgical decision can be just based on
these results in the absence of UGE.

Altogether, we can estimate that the UGE findings have
changed the decision of surgical technique in 3.17% of the
cases.

Discussion

The recently published Spanish guidelines for bariatric sur-
gery recommend performing a routine UGE or contrast-
enhanced esophago-gastro-duodenal series only in those pa-
tients who will undergo a procedure including a gastric rem-
nant and duodenal exclusion [24]. The European Association
for Endoscopic Surgery (EAES) recommends one of these
complementary tests to all patients in the preoperative assess-
ment. [18] The Society of American Gastrointestinal and
Endoscopic Surgeons (SAGES) and the American Society
of Gastrointestinal Endoscopy (ASGE) recommend UGE to

Table 1 Demographics of patients

N 790

Age (years) 45 ± 10.5

Age (years) grouped

< 50 years 547 (69.3%)

> 50 years 243 (30.7%)

Gender

Male 254 (32.2%)

Female 536 (67.8%)

Comorbidities

Type 2 diabetes mellitus 221 (28%)

Hypertension 316 (40%)

Dyslipidemia 269 (34.1%)

Sleep apnea/hypopnea syndrome 411 (52%)

Gastroesophageal reflux diseases. 142 (18%)

Gastroesophageal reflux disease refers only to symptomatic patients
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be individualized in cases when a gastric pathology is
suspected orHelicobacter pylori infection is present, deciding
the selected bariatric procedure after the UGE investigation
[25, 26]. Finally, the guidelines of the American Society for
Metabolic & Bariatric Surgery (ASMBS) only recommend it
in selected cases with the symptomatic gastric disease [18].
Independently of the planned bariatric technique, they recom-
mend a mandatory UGE for those patients with preoperative
symptoms of GERD or gastritis [27, 28].

All these societies pay special attention to the presence of
GERD and mostly recommend to carry out a UGE when
clinical symptoms are present. In our experience, 18% of the
patients that planned to undergo bariatric surgery showed clin-
ical symptoms of GERD. In all of them, a certain degree of
esophagitis has been confirmed, and additionally, 2.7% of the
patients presented features of esophagitis despite they were
clinically asymptomatic. In our opinion, it is quite more im-
portant to diagnose asymptomatic esophagitis rather than con-
firm symptomatic cases, as in the first situation, the patients
may be indicated to undergo a SG, which can aggravate the
esophagitis and will induce symptoms, which can be difficult
to be controlled with conservative treatment. [29]. Yeung et al.
have reported in a recently published meta-analysis that the
increase of postoperative GERD after SG can reach up to 19%
of the patients and the appearance of de novo reflux rate was
23%. Their long-term prevalence of esophagitis was 28% and
Barrett’s esophagus was 8%. Four percent of all patients

undergoing SG required conversion to RYGB for severe re-
flux [30]. However, several studies defend that SG is not a
contraindication for GERD without Barrett’s esophagus and
even describe a symptomatic improvement and a reduction in
the DeMeester score at pH-metry [31]. In our previous expe-
rience, we observed a worsening of GERD symptoms after
SG, even in those cases with hiatal hernia after repair of the
hiatus, requiring in many cases a further conversion to RYGB
for uncontrolled symptomatology.

Moreover, UGE is not the best diagnostic method for
GERD; the gold standard test for its confirmation is the pH-
metry [32]. In our protocol, pH-metry is only considered for
patients with clinical manifestations for GERD, but without
endoscopic features of esophagitis. In such cases, pH-metry is
indicated to confirm the diagnosis of GERD or to rule out
other circumstances that may mimic the symptomatology of
GERD. In the present series, no patients underwent pH-metry.
Schwameis et al. reported that all the patients with esophagitis
grade C andD presented abnormal values at pH-metry, where-
as 79% and 75% of patients with grade A and B esophagitis,
respectively, presented abnormal pH scores. Consequently,
they recommend pH testing prior to antireflux surgery in pa-
tients with grade A or B esophagitis [33]. It is true that all of
our clinically asymptomatic patients, initially advised under-
going a SG, but later changed the indication to RYGB based
on the UGE findings, presented grade A or B esophagitis.
Despite that we can assume that up to 25% of esophagitis

Table 3 Description of
pathological endoscopic findings Number (%) < 50 years old, N (%) Female, N (%)

Esophagitis 163 (20.6) 53 (32.5) 108 (66.3)

Grade Aa 70 (42.9) 19 (27.1) 48 (68.6)

Grade B 64 (39.3) 20 (31.2) 44 (68.7)

Grade C 21 (12.9) 7 (33.3) 12 (57.1)

Grade D 8 (4.9) 7 (87.5) 4 (50)

Barrett’s esophagus 18 (2.3) 5 (27.7) 9 (50)

Gastric erosion 79 (10) 23 (29.1) 50 (63.3)

Gastric ulcer 10 (1.3) 2 (20) 4 (40)

Gastric polyps 41 (5.2) 6 (14.6) 31 (75.6)

Duodenal erosion 16 (2) 8 (50) 6 (37.5)

Duodenal ulcer 4 (0.5) 1 (25) 0

Duodenal polyps 4 (0.5) 1 (25) 4 (100)

a Esophagitis graded using the Los Angeles classification [22]

Table 2 Distribution of the
surgical techniques depending on
gender and age (over or under
50 years)

Number
(%)

< 50 years old,
N (%)

> 50 years old,
N (%)

Male, N
(%)

Female, N
(%)

Roux-en-Y gastric bypass
(RYGB)

610 (77.2) 189 (30.9) 421 (69.1) 169 (27.7) 441 (72.3)

Sleeve gastrectomy (SG) 180 (22.8) 54 (30) 126 (70) 85 (47.2) 95 (52.8)
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cannot be secondary to acid reflux, they can probably be due
to bile reflux caused by duodeno-gastro-esophageal reflux be-
cause of pyloric incompetence. Even in these cases, we would
also recommend RYGB rather than SG, in order to distance
the bile from the esophagus.

In our series, in only seven patients (0.89%), the endoscopic
findings of esophagitis had changed the surgical decision, based
on endoscopic findings of esophagitis. However, we must take
into consideration that 77.2% of our patients underwent RYGB.
Actually, SG is the most frequent procedure performed world-
wide. Thus, this percentage could be significantly increased
when applied to other populations. Saarinen et al. described in
their study that a great majority (92%) of the clinically significant
findings in UGE are relevant if the chosen operation is SG (hiatal
hernia, esophagitis, Barrett’s esophagus) [34].

UGE also evaluates other conditions that may change the
planned surgical procedure (peptic ulcers, polyps,..). The rou-
tine performance of UGE may lead to minimizing complica-
tions in the postoperative period, especially related to ulcer’s
perforations or the development of malignancies on ulcers or
polyps [3, 15, 35–37]. In our series, in 30 patients (3.8%), the
decision of surgical technique was changed based on these
items. As most of our bariatric procedures are RYGB, this
percentage is probably higher than among other groups un-
dergoing more frequently SG.

Duodenal and especially gastric ulcers have been associatedwith
the coexistence of neoplasms in up to 14% of the cases and with a
close follow-up new-onset neoplasms arising on the ulcer has been
observed in up to 4.9% of the cases [38]. In our series, 1.3% of the
patients presented gastric ulcers and 0.5% duodenal ones. Several
studies have demonstrated that with the eradication ofH. pylori, this
risk significantly decreases. On the other hand, ulcers are also at risk
of bleeding, and having endoscopic access to control it is recom-
mendable. Consequently, given the risk of complications related to
the ulcer, it seems to be mandatory, first to diagnose them preoper-
atively and second to have endoscopic access to them, in order to
control an eventual evolution to neoplasms or the appearance of
complications (perforations or bleedings) [39]. Up to 2% of patient
candidates for bariatric surgery may present these entities preopera-
tively. Moreover, it has been described that gastric and duodenal
ulcers are also associated with postoperative complications.
Therefore, it is recommendable to know their presence before de-
ciding the most appropriate technique [37].

More controversial is the issue referring to gastric or duo-
denal polyps. In our series, the prevalence of these entities is
5.7%, similar to that reported by other series of non-bariatric
patients [40, 41]. Among our patients presenting gastric
polyps, 32 out of 41 (78%) were hyperplastic polyps and 9
(22%) adenomatous ones. Seventy-five percent of the duode-
nal polyps showed hyperplasia and 25% adenoma.
Adenomatous polyps are at risk of evolving to a malignant
entity; however, the malignant transformation of hyperplastic
ones is rare. [41]. Thus, we assume in our protocol that all

patients with adenomatous polyps or those ones not complete-
ly excised at preoperative UGE are not suitable candidates for
RYGB, because of leaving a gastric remnant without the pos-
sibility of endoscopic control.

Altogether, we can assume that endoscopic findings have
changed the decision of the bariatric technique to be per-
formed in 3.17% of the patients. Iman Ghaderi 2019 [35]
reported a 3.34% of changes in the selection of the technique,
and given this small rate, they do not recommend routine
preoperative UGE. In contrast, a recently published paper of
a German group, including 636 bariatric patients, reports a
change in the operative strategy in only 1.6%; however, they
found the performance of preoperative UGE essential, as it
allows the identification of a wide range of abnormal endo-
scopic findings, which may have a significant impact on
decision-making [42]. However, several papers have reported
greater percentages of changes in decision. Parikh et al., in a
systematic review, observed 7.6% of preoperative endoscopic
findings that influenced, altered, or delayed the surgical treat-
ment of obesity [21]. Schneider et al. described that preoper-
ative endoscopy led to a change of the bariatric approach in
16% of the patients, specifically 16.5% in the RYGB group
and 15.9% in the SG group [43].

Conclusion

Preoperative UGE allows the diagnosis of asymptomatic
esophagitis related to GERD, and the identification of asymp-
tomatic polyps and ulcers, with the potential ability for malig-
nant transformation. In up to 3.17% of the cases, the endo-
scopic findings changed the operative strategy. As the com-
plication rate associated with the procedure is low, we recom-
mend the routine performance of preoperative UGE prior to
bariatric surgery.
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