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Abstract: The prevalence of Helicobacter pylori (Hp) in bariatric patients is common and related to
gastric pathology. With preoperative upper gastrointestinal endoscopy (UGE), these pathologies and
the presence of Hp are diagnosed. The histopathological study of the UGE biopsies is classified based
on the Sydney System, a scoring system that stages chronic gastritis (CG) and precancerous gastric
lesions. The objective is to assess the histological findings of gastric biopsies during routine UGE and
to determine the involvement of Hp in gastric disorders in patients undergoing bariatric surgery. A
multicenter retrospective review of prospectively collected databases was performed. The presence
of CG, gastric atrophy (GA), and gastric intestinal metaplasia (GIM) in the study of the biopsies was
assessed and correlated with Hp infection. The incidence of Hp among our bariatric population was
36.1%, and it increases with age. The percentage of patients with severe Hp infection is higher in
patients with GA or GIM. The Hp eradication rate is also reduced when GA and GIM are present. A
histological examination of all the biopsies did not show features of malignancy in any of the cases.
Hp is not the only factor involved in the development of gastric pathology in bariatric patients.

Keywords: Helicobacter pylori; bariatric surgery; gastritis; gastric atrophia; gastric metaplasia

1. Introduction

Bariatric surgery is considered the gold standard treatment for morbid obesity, as it
achieves a significant and maintained change in body mass index (BMI) and improvement
of comorbidities, such as type II diabetes mellitus, hypertension, non-alcoholic fatty liver
disease (NAFLD), sleep apnea syndrome, etc., [1]. Sleeve gastrectomy (SG) and Roux-en-Y
gastric bypass (RYGB) are the two most frequently performed procedures. Both lead to
anatomic modifications of the stomach and the small bowel [2–6].

Different guidelines recommend an endoscopic examination of the digestive tract
before surgery so that the surgeon can be aware of any pathology, either symptomatic or
not, that may need treatment before the surgical procedure or that may need follow-up in
the postoperative course. However, there is still a certain controversy regarding the routine
indication of preoperative upper gastrointestinal endoscopy (UGE) [3,7,8].

One indication for conducting a UGE is to determine gastric Helicobacter pylori (Hp)
infection. This infection is very common in morbidly obese patients, with a reported higher
prevalence than in the lean population. In the last few years, epidemiological studies
revealed that the prevalence of Hp in bariatric patients ranged from 23% to 70% [9]. In the
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regions where the authors work (Spain and Mexico), the prevalence of Hp infection in the
morbidly obese population also varies widely between studies (17.5–69.5%) [1,10,11].

The eradication of Hp before the bariatric approach is mandatory, as the infection has
been associated with postoperative complications [9]. In addition, Hp has been related
to gastric pathologies (Figure 1), such as peptic ulcers, chronic gastritis, gastric atrophy,
intestinal metaplasia, and gastric adenocarcinoma. Thus, despite recent challenges that have
shown the possibility of access and intervention on the blind-ended gastric remnant [12],
it is not recommended to perform bariatric techniques with gastric exclusion in patients
without prior eradication of Hp, as a part of the stomach would remain with difficult access
for postoperative endoscopic control [12].
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pylori Giemsa, x400.

In 1994, the International Agency for Research on Cancer considered Hp as a carcino-
genic agent for type I gastric cancer (GC). It is important to emphasize that more than
90% of patients with GC suffer from an active or past infection by Hp [13]. According
to the model of the pathogenesis of stomach carcinogenesis proposed by Correa [14], the
sequential changes in the gastric mucosa are: first chronic gastritis (CG), evolving to gastric
atrophy (GA), and then gastric intestinal metaplasia (GIM), which could eventually lead to
GC. These clinical situations are often associated with an Hp infection [13–15].

However, Hp infection is not the only factor involved in the development of gastric
pathology. Other factors, such as alcohol intake, tobacco habits, or inadequate diet, among
others, have also been involved in carcinogenesis [13].
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The present study aimed to assess the histological findings of gastric biopsies during
routine UGE and to determine the involvement of Hp in histological gastric disorders in
patients undergoing bariatric surgery.

2. Patients and Methods
2.1. Selection of Patients

A retrospective review of prospectively collected databases of all UGE performed
before primary bariatric surgery between 2012 and 2019 at two university urban hospitals
in Spain and Mexico was performed. Information was recorded from the revision of
clinical histories.

UGE was routinely performed on all the patients as part of the preoperative evaluation
protocol. Endoscopic biopsy sites were standardized; two biopsies were taken from the
antrum (along the lesser and greater curvatures), one biopsy from the incisura angularis,
and two biopsies were taken from the gastric body (along the lesser and greater curvatures).

All gastric pathologies were diagnosed by UGE with biopsy and histopathological
study, whose classification was based on the Sydney System (SS) [16], a scoring system
protocol that stages the GA and the GIM as precancerous lesions, and the CG. The SS
includes endoscopic and histological aspects.

2.2. Description of the Histological Examination and Recorded Variables

For histological studies, the tissue samples of 5 mm3 were fixed in 10% formaldehyde
at room temperature, embedded in paraffin, and cut into five-micron sections in a Micron
HM360 microtome. Sections were stained with hematoxylin-eosin. All were diagnosed
with a Zeiss Axiophot 2 microscope following the usual standardized report. Biopsies
were evaluated according to the SS key parameters: etiology, topography, morphology, and
grade (Figure 2).
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The presence of Hp was assessed by the CLO test (MRM Comercial, Valladolid, Spain).
The CLO test is a rapid urease test (RUT) that accurately detects the presence of the urease
enzyme and the presence of the Hp urease enzyme in gastric mucosal biopsies. The CLO
test consists of a well of urease indicator gel sealed in a plastic plate which, when in contact
with a tissue biopsy, is at least 2 cm away from the biopsy site in the pylorus. If Hp urease
is present in the sample, the gel will change from yellow to deep magenta. The gel is
composed of urea, phenol red (a pH indicator), buffer solutions, and a bacteriostatic agent
to prevent the growth of urease-positive organisms.
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2.3. Selection Criteria of the Surgical Technique

The criteria for performing bariatric surgery were a body mass index (BMI) ≥ 40 kg/m2

or a BMI ≥ 35 kg/m2 with inadequately controlled obesity-related comorbidities (e.g., T2D,
hypertension, dyslipidemia, NAFLD, or sleep apnea/hypopnea syndrome). Patients with a
BMI of over 50 kg/m2, high surgical risk due to comorbidities (American Society of Anesthe-
siology Classification Stage IV (ASA IV), comorbidities requiring chronic medication (such
as corticoids, immune suppressors, etc.), intestinal inflammatory disease, and a probabil-
ity of technical difficulty before surgery (multiple previous abdominal surgeries or known
intra-abdominal anatomic modifications) were assigned to the SG procedure. In patients
with clinical symptoms of gastroesophageal reflux disease (GERD) or endoscopic findings
suggestive of esophagitis, RYGB was considered the bariatric technique of choice. Those
patients presenting endoscopic gastric or duodenal findings, that might require an eventual
endoscopic follow-up (ulcers, partially resected polyps, or adenomatous polyps) were selected
for SG. Similarly, the histologic findings of GA or GIM, considered premalignant lesions, were
indications of SG.

The cases with a positive diagnosis of Hp were treated with diverse therapeutic
schemes to achieve preoperative eradication; bismuth subcitrate 140 mg, metronidazole
125 mg, and tetracycline hydrochloride 125 mg schemes (Pylera, Allergan) were used as
first-line treatments. If eradication was not achieved, second and third-line treatments
were prescribed. If eradication could not be finally achieved, the patient was selected
for SG or, if a GERD diagnosis coexisted, for RYGB with resection of the gastric remnant.
Hp eradication after treatment was assessed by a breath test (rapid urease test). Routine
endoscopic follow-up of the gastric lesions was not performed as those premalignant
lesions or findings amenable to endoscopic follow-up were selected for SG or resection of
the gastric remnant. Elective endoscopic follow-up was performed during the postoperative
course in symptomatic patients or those without eradication of Hp.

In the rest of the cases, without any of the previously mentioned conditions, the
surgical technique was decided in the weekly meetings of the multidisciplinary team,
customizing the decision based on age, comorbidities, and the expected results with each
approach. The recommendation of the multidisciplinary team was communicated to the
patients and their opinion was also considered for the final decision.

2.4. Variables

The Hp infection and its grade were determined. The presence of chronic gastritis
(CG), gastric atrophy (GA), and gastric intestinal metaplasia (GIM) in the histopathological
study of the biopsies was assessed. These entities were classified based on the Sydney
System and correlated with Hp infection.

2.5. Statistical Analysis

Data analysis was performed using SPSS Version 22.0 (SPSS Inc., Chicago, IL, USA).
Results are expressed as means and standard deviation (SD) or numbers and percentages.
Qualitative variables were compared with the Chi-squared test. A p-value < 0.05 was
considered statistically significant.

3. Results

A total of 1040 patients undergoing bariatric surgery were included. All of them
underwent a preoperative UGE with gastric biopsies.

As shown in Table 1, the mean age of the studied population was 45.5 + 10.8 years,
most of the females (67%) and over 50 years old (67%). The mean preoperative BMI was
46.8 + 8.9 kg/m2, with 62.5% of the patients within the range of 40–49 kg/m2, and 16.9%
over 50 kg/m2. RYGB was the most frequently performed technique (77.9%) (Table 2).
The type of surgical procedure does not affect the Hp infection or eradication effectivity.
Postoperative complications appeared in 18 patients (1.7%): 3 staple line leaks, 3 incisional
surgical site infections, 1 hemoperitoneum after SG, 4 gastro-jejunal anastomotic leaks,
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3 hemoperitoneum, 3 incisional surgical site infections, and 1 entero-enteral anastomotic
leak after RYGB.

Table 1. Demographic features of the patients.

N (1040)
Age (years old)

Mean ± SD 45.4 ± 10.8
Age grouped

≤50 697
>50 343

Gender
Male 344

Female 696
BMI Kg/m2

Mean ± SD 46.8 ± 8.9
35–39.9 kg/m2 214
40–49.9 kg/m2 650
≥50 kg/m2 176

Total 1040
BMI: Body mass index; SD: Standard deviation.

Table 2. Type of surgical procedures according to gender and age.

N (%) ≤50 Years Old
N (%)

>50 Years Old
N (%)

Male
N (%)

Female
N (%)

Roux-en-Y gastric
bypass (RYGB) 810 (77.9%) 231 (28.5%) 579 (71.5%) 255 (31.5%) 555 (68.5%)

Sleeve
Gastrectomy (SG) 230 (22.1%) 66 (28.7%) 164 (71.3%) 105 (45.7%) 125 (54.3%)

The analysis of Hp showed that 375 patients (36.1%) presented with preoperative
Hp infection. After antibiotic therapy (before bariatric surgery), Hp was eradicated in
94.7% of the cases. Those cases without preoperative eradication (20 patients) were selected
preferentially for Sleeve gastrectomy (SG) or, in the case of coexistence of gastroesophageal
reflux disease (GERD), a Roux-en-Y gastric bypass (RYGB) with the removal of the gastric
remnant. The lack of Hp eradication was not associated with increased postoperative
complication rates. The intensity of Hp infection is summarized in Table 3.

Table 3. Rate of Helicobacter pylori infection in the series.

N (1040) %
Hp positive 375 36.1

Mild Hp 105 28
Moderate Hp 158 42.1

Severe Hp 112 30.9
Hp eradicated 355 94.7

Hp: Helicobacter pylori.

The Hp infection rate was lower in patients with greater BMI: Hp infection rate was
44.4% in patients with BMI between 35–40 Kg/m2, whereas the infection rate decreased
to 34.8% in patients with BMI of 40–50 Kg/m2 and 30.4 Kg/m2 when the BMI is over
50 Kg/m2 (p = 0.006). The Hp infection rate was significantly greater in patients over
50 years (p = 0.001), without the influence of gender. Postoperative complications did not
show any significant correlation with Hp infection or eradication.

Prevalence of CG, GA, and GIM and Their Association with Hp

The prevalence of CG, GA, and GIM among our bariatric population was 47%, 3.6%,
and 7.7%, respectively. All the patients with the diagnosis of Hp infection presented
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with gastritis (100%). However, Hp infection was only present in 76.7% of the cases of
CG. Similarly, 4.5% of the patients with Hp infection presented GA, but Hp accounts for
only 44.7% of the cases of GA. Finally, 8.5% of the patients with Hp infection presented
GIM, but Hp was involved in only 40% of the cases. In those cases with Hp infection, we
observed that the greater the grade of Hp infection, the higher the rate of gastric atrophy
and metaplasia (Table 4). Despite the greatest Hp infection rate among patients over
50 years old, the global CG, GA, and GIM showed no significant differences depending on
age (Table 5). Similarly, Hp infection rates significantly decreased in patients with higher
BMI, but significant differences in the infection severity grade according to BMI could not
be determined. Eradication rates remained similar in all the groups, without the relevant
influence of BMI (Table 6). A histological examination of all the biopsies did not show
features of malignancy in any of the cases.

Table 4. Helicobacter pylori in the population according to gender, age, and histopathologic findings in
the pre-surgery biopsy.

≤50 Years
N (%)

697 (67%)

>50 Years
N (%)

343 (33%)
p *

Female
N (%)

696 (67%)

Male
N (%)

344 (33%)
p *

Gastritis
N (%)

489 (47%)

Atrophy
N (%)

38 (3.6%)

Metaplasia
N (%)

80 (7.7%)
H. pylori +
375 (36.1%) 202 (29%) 173

(50.4%) 0.001 263
(37.8%)

112
(32.6%) NS 375

(76.7%) 17 (44.7%) 32 (40%)

Mild
105 (28%) 59 (29.2%) 46 (26.6%) NS 75 (28.5%) 30 (26.8%) NS 105 (28%) 4 (23.5%) 0

Moderate
158 (42.1%) 80 (39.6%) 78 (45.1%) 115

(43.7%) 43 (38.4%) 158
(42.1%) 6 (35.3%) 14 (43.8%)

Severe
112 (30.9%) 63 (31.2%) 49 (28.3%) 73 (27.8%) 39 (34.8%) 112

(30.9%) 7 (41.2%) 18 (56.2%)

H. pylori
eradicated
355 (94.7%)

193
(95.5%)

162
(93.6%) NS 252

(95.8%) 103 (92%) NS 355
(94.7%) 8 (47.1%) 12 (37.8%)

p * significant (S) or non-significant (NS).

Table 5. Prevalence of gastritis, atrophy, and metaplasia in the population stratified by age.

≤50 Years
N (%)

697 (67%)

>50 Years
N (%)

343 (33%)
p *

Gastritis
N (%) 489(47%) 285 (40.9%) 132 (38.5%) NS

Atrophy
N (%) 38 (3.6%) 26 (3.7%) 12 (3.5%) NS

Metaplasia
N (%) 80 (7.7%) 48 (6.9%) 34 (9.9%) NS

p * significant (S) or non-significant (NS).

As previously mentioned, the global eradication rate of Hp in the analyzed sample
was 94.7% (355 out of 375 patients with Hp infection). However, in those cases with Hp
infection and GA (17 cases), the eradication rate was only 47.1% (8 eradicated cases out
of the 17 with Hp infection). Similarly, in those patients with Hp infection and GIM, the
eradication rate decreased to 37.8% (12 eradicated cases out of the 32 with Hp infection).

Postoperative complications did not show any significant correlation with the presence
of GA or GIM.
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Table 6. Helicobacter pylori in the population according to BMI (kg/m2).

BMI
35–40
N (%)

214 (20.6%)

BMI
41–50
N (%)

650 (62.5%)

BMI
>50

N (%)
176 (16.9%)

p *

H. pylori +
375 (36.1%) 95 (44.4%) 226 (34.8%) 54 (30.7%) 0.006

Mild
105 (28%) 20 (21.1%) 74 (32.8%) 11 (20.4%) NS

Moderate
158 (42.1%) 55 (57.8%) 76 (33.6%) 27 (50%) NS

Severe
112 (20.9%) 20 (21.1%) 76 (33.6%) 16 (29.6%) NS

H. pylori eradicated
355 (94.7%) 90 (94.7%) 214 (94.7%) 51 (94.4%) NS

p * significant (S) or non-significant (NS). BMI: body mass index.

4. Discussion

The routine performance of UGE may lead to minimizing complications in the postop-
erative period, especially related to ulcer perforations or the development of malignancies
in ulcers or polyps [17–19].

Thus, different international guidelines recommend a preoperative UGE, mostly in
patients with GERD or symptomatic gastric disorders. The Spanish guidelines for bariatric
surgery [20] recommend performing a routine UGE or contrast-enhanced esophagus-
gastro-duodenal series only in those patients who will undergo a procedure including
a gastric remnant and duodenal exclusion. The European Association for Endoscopic
Surgery (EAES) [21] recommends one of these complementary tests for all patients in the
preoperative assessment.

The main drawback of these recommendations is that clinical symptoms are present
in less than 20% of the cases, and contrast-enhanced series have lower accuracy than UGE
for the diagnosis of gastric pathology and do not allow for the acquisition of biopsies so
histological findings remain unknown [8].

Several studies have demonstrated that Hp is the most frequent factor leading to gastric
pathology (erosions, ulcers, perforations, neoplasms, etc.) In addition, it has been associated
with postoperative complications. The eradication of H. pylori has been associated with a
reduction of all these entities. Diverse Hp-related gastric lesions are at risk of developing
gastric cancer and are consequently considered premalignant lesions (GA, GIM, etc.) [13–15].
Moreover, gastric disorders are often at risk of bleeding, and having endoscopic access to
control them is advisable. Consequently, given the risk of complications related to gastric
disorders, it seems mandatory to diagnose them preoperatively, treat them if possible, and
guarantee endoscopic access to them, to control their eventual evolution to neoplasms
or the appearance of complications (perforation or bleeding) [22]. Hp infection can be
diagnosed with techniques other than a biopsy (urease test). However, the endoscopic and
even more relevant, histologic implications of the Hp infection remain unknown when
UGE is not performed.

A relevant finding of the present study is that Hp is not the only factor involved in the
development of gastric pathology. In our series, Hp accounts for only 76.7% of gastritis,
44.7% of GA, and 40% of GIM. This reveals that other factors are present. Significant
associations have been established with alcohol intake, tobacco habit, biliary reflux, and
inadequate diets, with low fruit and vegetable intake [23]. In a morbidly obese population,
the latter is probably the most associated parameter with GA and GIM development, once
discarded Hp infection. Consequently, gastric pathology cannot be discarded with just
Hp eradication. Thus, we would recommend performing a routine UGE with mucosal
biopsy to discard not only Hp infection (which can be established with other methods),
but the presence of GA or GIM, which are eventually present in the absence of Hp infec-
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tion. Contrast-enhanced gastric series, supported by several scientific associations [20,21],
may misdiagnose microscopic findings in the absence of macroscopic lesions evident in
radiological examinations.

Furthermore, it has been observed that the percentage of cases with severe Hp in-
fection tends to be higher in patients with GA or GIM than in patients without these
lesions. The relationship between H. pylori density and GA and GIM has been previously
reported [24,25]. Probably, in those cases of GA and GIM with Hp involvement, both
the bacterial load and the genotype of Helicobacter can influence the changes found in the
histopathologic analysis and the patients’ outcome [26]. Moreover, Hp density has not
only been associated with the presence of GA and GIM but also with their activity [24].
GA and GIM activity were not determined in the present study, but it could be interesting
to analyze them in future projects. In contrast to these results, there is also evidence that
Hp infection may decrease as the degree and severity of gastric inflammation increases,
being less frequent in more advanced premalignant lesions [27,28]. With these data, several
authors suggest that HP infection is a necessary but not sufficient cause for the develop-
ment of gastric adenocarcinoma since Hp can spontaneously disappear during gastric
adenocarcinoma development in infected patients. Other authors consider that this gradual
decrease in the concentration of the bacterium is because the most severe lesions of the
carcinogenic sequence would be an unfavorable and inhospitable environment for the
growth of Hp, even disappearing in gastric adenocarcinoma. Therefore, Hp, in particular,
is considered to have an important role as an initiator and promoter of the carcinogenic
cascade, but, because the density of bacterial colonization decreases in subsequent lesions,
the subsequent progression of premalignant lesions is less dependent on Hp and more
related to other environmental and genetic factors of the host [29–32].

On the other hand, it is remarkable that the Hp eradication rate is significantly lower
when GA and GIM are present. It has already been determined that eradication resistance
is closely related to Hp density. This is especially relevant for the development of Hp
resistance to Claritromicine [33]. It seems to be logical that when GA or GIM are present,
there is a greater density of Hp and, consequently, the development of antibiotic resistance
is more frequent. However, it should also be elucidated if this resistance might be associated
with the inflammatory response of the organism to GA and GIM lesions, which might
prevent an adequate effect of the antibiotic treatment.

The global incidence of Hp infection among our bariatric population was 36.1%, and
this rate increases with age, as already reported by other authors. However, this incidence
is relatively low when compared with other series reporting a prevalence reaching 70%
of the population [9]. Notwithstanding, the prevalence rate in different studies is very
variable, ranging from 17–70%, even in the same populations [1,10,11]. It can be assumed
that obesity is a risk factor for Hp infection, probably secondary to the certain immune
deficiency related to the proinflammatory status associated with obesity. Surprisingly,
we observed that the Hp infection rate was lower in the group of patients with greater
BMI. The reason for this finding remains unknown to us, and further studies should be
conducted to confirm these findings.

5. Limitations of the Study

In this study, the presence of Hp was assessed by a rapid urease test (RUT), detecting
the presence of the urease enzyme and the presence of Hp urease enzyme in gastric mucosal
biopsies. Most current guidelines recommend that the detection of Hp must be determined
based on at least two positive tests [34]. As this is a retrospective review of patients
managed between 2012 and 2019, the detection of Hp was performed according to the
routine institutional protocol at that time. Thus, the Hp infection determination might not
be accurate enough, when compared with the actual guidelines.

As this is a retrospective study, confounding factors associated with CG, GA, and GIM,
such as alcohol intake, diet, tobacco habit, or gastroesophageal reflux symptoms, could be
present but were not determined for this study.
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Further prospective studies must evaluate the role of Hp, in combination with other
causal factors, in the development of CG, GA, and GIM.

6. Conclusions

The prevalence of Hp infection in a bariatric population reaches 36.1%. The prevalence
of CG, GA, and GIM among our bariatric population was 47%, 3.6%, and 7.7%, respectively.
Despite the fact that Hp is involved in the development of CG, GA, and GIM, it does not
account for all the cases of these gastric pathologies. In those cases, with Hp infection,
the greater the grade of Hp infection, the higher the rate of GA and GIM. In addition, the
eradication rate of Hp significantly decreases when GA or GIM are present.
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5. Adalı, Y.; Binnetoğlu, K.; Eroğlu, H.A.; Kaya, N.; Güvendi, G.F. The relationship Between Histopathologic Findings and Body

Mass Index in Sleeve Gastrectomy Materials. Obes. Surg. 2019, 29, 277–280. [CrossRef] [PubMed]
6. Brutman, J.N.; Sirohi, S.; Davis, J.F. Recent Advances in the Neurobiology of Altered Motivation Following Bariatric Surgery.

Curr. Psychiatry Rep. 2019, 9, 117. [CrossRef] [PubMed]
7. Brown, W.A.; Johari Halim Shah, Y.; Balalis, G.; Bashir, A.; Ramos, A.; Kow, L.; Herrera, M.; Shikora, S.; Campos, G.M.; Himpens,

J.; et al. IFSO Position Statement on the Role of Esophago-Gastro-Duodenal Endoscopy Prior to and after Bariatric and Metabolic
Surgery Procedures. Obes. Surg. 2021, 30, 3135–3153. [CrossRef]

8. García-Gómez-Heras, S.; Garcia, A.; Zubiaga, L.; Artuñedo, P.; Ferrigni, C.; Duran, M.; Ruiz-Tovar, J. Prevalence of Endoscopic
Findings before Bariatric Surgery and Their Influence on the Selection of the Surgical Technique. Obes. Surg. 2020, 30, 4375–4380.
[CrossRef]

9. Yardimci, E.; Bozkurt, S.; Baskoy, L.; Bektasoglu, H.K.; Gecer, M.O.; Yigman, S.; Akbulut, H.; Coskun, H. Rare Entities of
Histopathological Findings in 755 Sleeve Gastrectomy Cases: A Synopsis of Preoperative Endoscopy Findings and Histological
Evaluation of the Specimen. Obes. Surg. 2018, 28, 1289–1295. [CrossRef] [PubMed]

10. Lecube, A.; Valladares, S.; López-Cano, C.; Gutiérrez, L.; Ciudin, A.; Fort, J.M.; Reñé, J.M.; Matias-Guiu, X.; De Torres, I.;
Bueno, M.; et al. The Role of Morbid Obesity in the Promotion of Metabolic Disruptions and Non-Alcoholic Steatohepatitis by
Helicobacter pylori. PLoS ONE 2016, 11, e0166741. [CrossRef] [PubMed]

11. Méndez-Sánchez, N.; Pichardo-Bahena, R.; Vásquez-Fernández, F.; Lezama-Mora, J.I.; León-Canales, A.L.; Barredo-Prieto, B.;
González-Avila, D.; Ponciano-Rodríguez, G.; Uribe, M. Effect of Helicobacter pylori infection on gastric ghrelin expression and
body weight. Rev. Gastroenterol. Mex. 2007, 72, 359–364.

12. Mala, T. The Gastric Remnant in Roux-en-Y Gastric Bypass: Challenges and Possibilities. J. Clin. Gastroenterol. 2016, 50, 527–531.
[CrossRef]

13. Kim, N. Chemoprevention of gastric cancer by Helicobacter pylori eradication and its underlying mechanism. J. Gastroenterol.
Hepatol. 2019, 34, 1287–1295. [PubMed]

http://doi.org/10.1161/CIRCRESAHA.116.307591
http://www.ncbi.nlm.nih.gov/pubmed/27230645
http://doi.org/10.1016/j.pathol.2015.12.449
http://www.ncbi.nlm.nih.gov/pubmed/27020497
http://doi.org/10.1007/s11695-018-3250-8
http://doi.org/10.1007/s11695-018-3518-z
http://www.ncbi.nlm.nih.gov/pubmed/30251093
http://doi.org/10.1007/s11920-019-1084-2
http://www.ncbi.nlm.nih.gov/pubmed/31707546
http://doi.org/10.1007/s11695-020-04720-z
http://doi.org/10.1007/s11695-020-04800-0
http://doi.org/10.1007/s11695-017-3014-x
http://www.ncbi.nlm.nih.gov/pubmed/29151240
http://doi.org/10.1371/journal.pone.0166741
http://www.ncbi.nlm.nih.gov/pubmed/27893763
http://doi.org/10.1097/MCG.0000000000000550
http://www.ncbi.nlm.nih.gov/pubmed/30828872


Int. J. Environ. Res. Public Health 2022, 19, 9088 10 of 10

14. Correa, P.; Haenszel, W.; Cuello, C.; Tannenbaum, S.; Archer, M. A model for gastric cancer epidemiology. Lancet 1975, 2, 58–60.
[CrossRef]

15. Huang, R.J.; Choi, A.Y.; Truong, C.D.; Yeh, M.M.; Hwang, J.H. Diagnosis and Management of Gastric Intestinal Metaplasia: Status
and Future Directions. Gut Liver 2019, 13, 596–603. [CrossRef] [PubMed]

16. Sipponen, P.; Price, A.B. The Sydney System for classification of gastritis 20 years ago. J. Gastroenterol. Hepatol. 2011, 26, 31–34.
[CrossRef] [PubMed]

17. Fernandes, S.R.; Meireles, L.C.; Carrilho-Ribeiro, L.; Velosa, J. The Role of Routine Upper Gastrointestinal Endoscopy before
Bariatric Surgery. Obes. Surg. 2016, 26, 2105–2110. [CrossRef] [PubMed]

18. Peker, K.D.; Sahbaz, N.A.; Seyit, H.; Kones, O.; Gumusoglu, A.Y.; Alis, H. An alternative view on the necessity of EGD before
sleeve gastrectomy. Surg. Obes. Relat. Dis. 2017, 13, 1959–1964. [CrossRef] [PubMed]

19. Ghaderi, I.; Gondal, A.B.; Samamé, J.; Serrot, F.; Galvani, C.A. Preoperative Endoscopic and Radiologic Evaluation of Bariatric
Patients: What Do They Add? J. Gastrointest. Surg. 2020, 24, 764–771. [CrossRef]

20. Martın Garcıa-Almenta, E.; Ruiz-Tovar, J.; Sanchez Santos, R. Guía Clínica En Cirugía Bariatrica; Im3diA Comunicación, S.L.:
Albacete, Spain, 2017; ISBN 978-84-697-7104-4.

21. Sauerland, S.; Angrisani, L.; Belachew, M.; Chevallier, J.M.; Favretti, F.; Finer, N.; Fingerhut, A.; Garcia Caballero, M.;
Guisado Macias, J.A.; Mittermair, R.; et al. Evidence-based guidelines of the European Association for Endoscopic Surgery
(EAES). Surg. Endosc. 2005, 19, 200–221. [CrossRef] [PubMed]

22. Kashiwagi, H. Ulcers and gastritis. Endoscopy 2003, 35, 9–14. [CrossRef] [PubMed]
23. Sun, D.; Lei, L.; Xia, C.; Li, H.; Cao, M.; He, S.; Zhang, Z.; Guo, G.; Song, G.; Peng, J.; et al. Sociodemographic disparities in gastric

cancer and the gastric precancerous cascade: A population-based study. Lancet Reg. Health West. Pac. 2022, 23, 100437. [CrossRef]
[PubMed]

24. Bas, B.; Dinc, B. Helicobacter pylori-related precancerous lesions in Turkey: A retrospective endoscopic surveillance study. Croat.
Med. J. 2020, 61, 319–325. [CrossRef]

25. Ohkuma, K.; Okada, M.; Murayama, H.; Seo, M.; Maeda, K.; Kanda, M.; Okabe, N. Association of Helicobacter pylori infection with
atrophic gastritis and intestinal metaplasia. J. Gastroenterol. Hepatol. 2000, 15, 1105–1112. [CrossRef] [PubMed]

26. Uotani, T.; Miftahussurur, M.; Yamaoka, Y. Effect of bacterial and host factors on Helicobacter pylori eradication therapy. Expert
Opin. Ther. Targets 2015, 19, 1637–1650. [CrossRef] [PubMed]

27. Hsu, P.I.; Lai, K.H.; Hsu, P.N.; Lo, G.H.; Yu, H.C.; Chen, W.C.; Tsay, F.W.; Lin, H.C.; Tseng, H.H.; Ger, L.P.; et al. Helicobacter pylori
Infection and the risk of gastric malignancy. Am. J. Gastroenterol. 2007, 102, 725–730. [CrossRef] [PubMed]

28. Zhang, C.H.; Yamada, N.; Wu, Y.L.; Wen, M.; Matsuhisa, T.; Matsukura, N. Helicobacter pylori infection, glandular atrophy and
intestinal metaplasia in superficial gastritis, gastric erosion, erosive gastritis, gastric ulcer, and early gastric cáncer. World J.
Gastroenterol. 2005, 11, 791–796. [CrossRef] [PubMed]

29. Rugge, M.; Correa, P.; Dixon, M.F.; Fiocca, R.; Hattori, T.; Lechago, J.; Leandro, G.; Price, A.B.; Sipponen, P.; Solcia, E.; et al. Gastric
mucosal atrophy: Interobserver consistency using new criteria for classification and grading. Aliment. Pharm. Ther. 2002, 16,
1249–1259. [CrossRef] [PubMed]

30. Kapadia, C.R. Gastric atrophy, metaplasia, and dysplasia: A clinical perspective. J. Clin. Gastroenterol. 2003, 36, S29–S36.
[CrossRef]

31. De Vries, A.; Kuipers, E.J. Epidemiology of premalignant gastric lesions: Implications for the development of screening and
surveillance strategies. Helicobacter 2007, 12, 22–31. [CrossRef]

32. Wu, M.S.; Chen, C.J.; Lin, J.T. Host–environment interactions: Their impact on progression from gastric inflammation to carcino
genesis and on development of new approaches to prevent and treat gastric cancer. Cancer Epidemiol. Biomark. Prev. 2005,
14, 1878–1882. [CrossRef]

33. Kim, J.J.E.; Kocsmár, I.; Buzás, G.M.; Szirtes, I.; Rusz, O.; Diczházi, C.; Szijártó, A.; Hritz, I.; Schaff, Z.; Kiss, A.; et al. Efficacy
of Clarithromycin Depends on the Bacterial Density in Clarithromycin-Heteroresistant Helicobacter pylori Infections: An In
Situ Detected Susceptibility and Quantitative Morphometry-Based Retrospective Study. Pathol. Oncol. Res. 2021, 27, 1609863.
[CrossRef] [PubMed]

34. Malfertheiner, P.; Megraud, F.; O’morain, C.A.; Gisbert, J.P.; Kuipers, E.J.; Axon, A.T.; Bazzoli, F.; Gasbarrini, A.; Atherton, J.;
Graham, D.Y.; et al. Management of Helicobacter pylori infection-the Maastricht V/Florence Consensus Report. Gut 2017, 66, 6–30.
[CrossRef] [PubMed]

http://doi.org/10.1016/S0140-6736(75)90498-5
http://doi.org/10.5009/gnl19181
http://www.ncbi.nlm.nih.gov/pubmed/31394893
http://doi.org/10.1111/j.1440-1746.2010.06536.x
http://www.ncbi.nlm.nih.gov/pubmed/21199511
http://doi.org/10.1007/s11695-016-2056-9
http://www.ncbi.nlm.nih.gov/pubmed/26750117
http://doi.org/10.1016/j.soard.2017.06.002
http://www.ncbi.nlm.nih.gov/pubmed/28709560
http://doi.org/10.1007/s11605-019-04219-8
http://doi.org/10.1007/s00464-004-9194-1
http://www.ncbi.nlm.nih.gov/pubmed/15580436
http://doi.org/10.1055/s-2003-36397
http://www.ncbi.nlm.nih.gov/pubmed/12510220
http://doi.org/10.1016/j.lanwpc.2022.100437
http://www.ncbi.nlm.nih.gov/pubmed/35355616
http://doi.org/10.3325/cmj.2020.61.319
http://doi.org/10.1046/j.1440-1746.2000.02305.x
http://www.ncbi.nlm.nih.gov/pubmed/11106088
http://doi.org/10.1517/14728222.2015.1073261
http://www.ncbi.nlm.nih.gov/pubmed/26245678
http://doi.org/10.1111/j.1572-0241.2006.01109.x
http://www.ncbi.nlm.nih.gov/pubmed/17324128
http://doi.org/10.3748/wjg.v11.i6.791
http://www.ncbi.nlm.nih.gov/pubmed/15682469
http://doi.org/10.1046/j.1365-2036.2002.01301.x
http://www.ncbi.nlm.nih.gov/pubmed/12144574
http://doi.org/10.1097/00004836-200305001-00006
http://doi.org/10.1111/j.1523-5378.2007.00562.x
http://doi.org/10.1158/1055-9965.EPI-04-0792
http://doi.org/10.3389/pore.2021.1609863
http://www.ncbi.nlm.nih.gov/pubmed/34267605
http://doi.org/10.1136/gutjnl-2016-312288
http://www.ncbi.nlm.nih.gov/pubmed/27707777

	Introduction 
	Patients and Methods 
	Selection of Patients 
	Description of the Histological Examination and Recorded Variables 
	Selection Criteria of the Surgical Technique 
	Variables 
	Statistical Analysis 

	Results 
	Discussion 
	Limitations of the Study 
	Conclusions 
	References

