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Introduction. Laparoscopic sleeve gastrectomy (LSG) has become a common surgical procedure. The value of routine
histopathologic examination of the LSG specimens remains, however, a controversial issue. Helicobacter pylori was the most
prevalent finding in several previous studies, but the overall results were dissimilar. We aim to assess the prevalence of
Helicobacter pylori and other histopathologic findings in LSG specimens and the effect of increasing the number of sections for
histology, from LSG specimens, on the rates of abnormal findings. Methods. We retrospectively reviewed the histopathologic
data of all patients who had undergone LSG, in a tertiary care center, over a 4-year period (n = 481). Patient characteristics and
histopathologic findings were recorded and analyzed. Results. Inactive chronic gastritis was the most common histopathologic
finding (62.16%) followed by Helicobacter pylori gastritis (35.34%). Intestinal metaplasia was identified in 1.66% of the cases.
There was no diagnosis of malignancy. Increasing the number of sections submitted for histopathologic examination resulted in
a significantly higher rate of H. pylori gastritis detection. Conclusion. Routine histopathologic examination of LSG specimens
may detect H. pylori in a significant proportion of patients, and increasing the number of sections for histology from LSG
specimens improves the rate of detection of this bacterium and identifies individuals who may benefit from treatment.

1. Introduction

Laparoscopic sleeve gastrectomy (LSG) has become a com-
mon bariatric surgical procedure in many centers. This
effective weight loss procedure is expected to increase as
the obesity epidemic continues to grow [1]. Many pathol-
ogy centers are receiving an increasing number of LSG
specimens although the value of histopathologic examina-
tion of these specimens is still a matter of discussion. No
standard protocol for histopathologic examination of LSG
specimens has been universally adopted, and studies have
reported a wide spectrum of findings. In several studies,
H. pylori constituted the most significant finding, but the
overall results were disparate.

We aim to assess the prevalence of H. pylori and other
histopathologic findings in LSG specimens, in our center,
and evaluate whether increasing the number of sections sub-
mitted for microscopic examination would increase the rates
of abnormal findings.

2. Materials and Methods

We retrospectively retrieved 481 specimens after we system-
atically reviewed the histopathologic data of all patients who
had undergone LSG in our center from January 2013 to
December 2016. One case with a 0.8 cm gastrointestinal
tumor (GIST) identified by the surgeon at the time of surgery
was excluded from our series as this finding was independent
of routine histopathologic evaluation. In our center, all LSG
specimens are sent to the department of pathology where
they are formalin-fixed then examined macroscopically,
and representative sections are submitted for histology.
Between 2013 and late 2014, 1 to 2 random sections per
LSG specimen, measuring each 2 cm to 2.5 cm, were placed
in one cassette and submitted for microscopic assessment.
However, starting September 2014, and to standardize the
histopathologic assessment, 4 to 6 sections, measuring each
2 cm to 2.5 cm, were placed in 3 cassettes and submitted for
histology. The sections were taken, systematically, from the
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proximal end, distal end, and middle portion of the LSG
specimens. H&E and Giemsa slides were performed and
examined under light microscope, and all abnormal findings
were reported. The diagnosis of inactive chronic gastritis was
rendered when there was an average of 2 to 3 lymphocytes
and/or plasma cells between the crypts in the lamina propria.
The histopathologic findings and patients’ characteristics,
including preoperative endoscopies and PPI use, were
recorded and analyzed. The findings in the 1 to 2 sections
per LSG specimen were compared to the findings in the 4
to 6 sections per LSG specimen.

2.1. Statistical Analyses. Continuous data are presented as
mean values with standard deviation (SD) and categorical
values as frequency counts and percentages. Variables were
compared by the number of sections and H. pylori diagnosis
using theχ2 test for categorical variables and theWilcoxon test
for continuous values. Two-sided tests were used in all cases,
and a probability threshold of 0.05 was considered significant.
Variables associated with a diagnosis of H. pylori as a depen-
dent variable were investigated using multivariate logistic
regression analysis. All documented variables were evaluated
independently in a univariate analysis. All data analysis was
performed using IBM, SPSS statistical software Version 26.

3. Results

3.1. Sample Characteristics. The characteristics of the study
population are presented in Table 1. Overall, 59.0% of

patients were female, and the mean age was 40:0 ± 12:5
years. 11.2% of patients underwent preoperative endoscopy,
and 10.8% reported PPI intake. One to 2 sections per speci-
men were submitted for microscopic examination in 221
LSG cases, and 4 to 6 sections per specimen were submitted
in 260 LSG cases. Inactive chronic gastritis (60.1%) was the
most common histopathologic finding followed by Helico-
bacter pylori gastritis (37.4%). Intestinal metaplasia was
identified in 8 patients (1.7%). There was no diagnosis of
malignancy, and no macroscopic lesions were identified in
any of the LSG specimens. Patients’ demographic character-
istics and PPI intake were similar in the two groups of
patients (1 to 2 sections group and 4 to 6 sections group),
but the histopathologic findings and the proportion of preop-
erative endoscopy differed. While preoperative endoscopy is
not done routinely in our center, it is performed on selected
patients, based on clinical symptoms and history. 54 patients
underwent preoperative endoscopy and biopsy, 42 (16.2%)
patients in the 4 to 6 section group, and 12 patients (5.4%)
in the 1 to 2 section group. H. pylori was identified preoper-
atively in 17 patients in the 4 to 6 section group and in 5
patients in the 1 to 2 section group. However, only 3 patients
in the 4 to 6 section group followed an eradication course for
H. pylori, and therefore, preoperative detection of H. pylori
and preoperative endoscopy were inconsequential to our
overall findings.

The distribution of patients’ variables as a function to H.
pylori and inactive gastritis diagnoses is presented in Table 2.
Patients diagnosed with H. pylori tended to be older than

Table 1: Patients characteristics by number of sections submitted.

Number of sections
Total p

1-2 4-6

Number of cases N = 221 N = 260 N = 481
Age group

15-29 51 (23.1%) 59 (22.7%) 110 (22.9%) 0.867

30-39 56 (25.3%) 75 (28.8%) 131 (27.2%)

40-49 64 (29.0%) 68 (26.2%) 132 (27.4%)

50-59 33 (14.9%) 35 (13.5%) 68 (14.1%)

60-74 17 (7.7%) 23 (8.8%) 40 (8.3%)

Age mean ± standard deviation (years) 40:4 ± 12:5 40:2 ± 12:4 40:3 ± 12:5 0.898

Sex

Male 90 (40.7%) 107 (41.2%) 197 (41.0%) 0.924

Female 131 (59.3%) 153 (58.8%) 284 (59.0%)

Proton pump inhibitors intake 28 (12.7%) 24 (9.2%) 52 (10.8%) 0.226

Preoperative endoscopy 12 (5.4%) 42 (16.2%) 54 (11.2%) <0.001∗

Preoperative diagnosis of H. pylori 5 (2.26%) 17 (6.53%) 22 (4.57%) +

Preoperative eradication of H. pylori 0(0%) 3(1.15%) 3(0.62%) +

Diagnosis 0.017∗

Inactive gastritis 145 (65.6%) 144 (55.4%) 289 (60.1%)

Helicobacter pylori 70 (31.7%) 110 (42.3%) 180 (37.4%)

Intestinal metaplasia 3 (1.4%) 5 (1.9%) 8 (1.7%) +

Reactive gastritis 2 (0.9%) 1 (0.4%) 3 (0.6%) +

No diagnostic abnormality 1 (0.5%) 0 (0.0%) 1 (0.2%) +
∗Indicates a significant relationship; +: numbers too low for statistical analysis.
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those diagnosed with chronic gastritis (mean age 42 vs. 38),
but there was no observed significant difference related to
gender, PPI intake, or the fact of having had a preoperative
endoscopy. However, the submission of 4 to 6 sections for
microscopic examination resulted in a significantly
(p = 0:017) higher rate of H. pylori gastritis detection
(43.3%) than with the submission of 1 to 2 sections (32.6%).

Secondary multivariate analysis, performed in 469
patients, evaluated variables associated with having a diagno-
sis of H. pylori as opposed to inactive gastritis. In this multi-
variate model, increasing age, number of sections for
histology (odds ratio: 1.54 [1.04–2.28]), and no intake of
PPI (odds ratio: 0.49 [0.26–0.97]) were associated with hav-
ing a diagnosis of H. pylori compared to inactive gastritis.

4. Discussion

In our series, inactive chronic gastritis was the most common
finding in LSG specimens. It was detected in more than one-
half of the cases (62.1%), followed by the detection of H.
pylori in over one-third of the cases and by intestinal meta-
plasia in 1.7% of the specimens. The prevalence of inactive
chronic gastritis varies widely in other studies, ranging from
13.2% to 83.4% [2–15]. This wide variation is probably due
not only to different population characteristics but mainly
to different criteria used for the diagnosis of chronic gastritis.
Nonetheless, the diagnosis of chronic gastritis may be signif-
icant in some populations, as it may suggest the possibility of
H. pylori infection that is masked by the use of proton pump
inhibitors [16]. The rate of intestinal metaplasia is also vari-

able among studies but does not exceed 3.1% [3, 5, 7, 8, 11,
12]. The rate of H. pylori in LSG specimens however varies
widely [2–5, 7–14, 17–21]. It is lowest (only 1.5%) in a study
from France [14] and highest (44%) in series from the Mid-
dles East [7, 17]. These disparate rates are at least partly
due to different prevalence of H. pylori in the corresponding
general population which fluctuates according to ethnic and
socioeconomic factors and geographic locations [22–24]. It
is also likely that performing an endoscopic examination
and eradicating H. pylori before LSG in some centers account
for lower detection of H. pylori in LSG specimens [5].

A salient finding in our study was a higher detection rate
of H. pylori cases (43.3%) when 4 to 6 sections were submit-
ted for histopathologic evaluation as compared to the sub-
mission of 1 to 2 sections (32.6% (p = 0:017), Table 2). This
suggests that submitting systematically sections from the
proximal, distal, and midportions of LSG specimens can
increase the detection of cases of Helicobacter pylori gastritis
and, conversely, reduce the diagnosis of chronic gastritis. In
any case, centers routinely assessing LSG specimens should
adopt a uniform protocol for histopathologic examination,
similar to the one described by AbdullGaffar et al. [2]. There
is no consensus on whether all LSG specimens should be rou-
tinely examined in pathology. Some authors consider it
unnecessary unless gross pathology is identified at initial
operation [2, 10, 13, 15]. Other authors highly recommend
routine examination of LSG specimens that may detect early
neoplastic processes or other significant findings—such as H.
pylori—requiring follow-up [3, 5–7, 10, 12–14, 19]. While H.
pylori in LSG specimens has not been associated with

Table 2: Patient characteristics by histopathologic findings.

Final diagnosis
Total p∗

Inactive gastritis Helicobacter pylori

Age group N = 289 N = 180 N = 469
15-29 87 (79.1%) 23 (20.9%) 110 <0.001∗

30-39 78 (60.0%) 52 (40.0%) 130

40-49 74 (57.8%) 54 (42.2%) 128

50-59 30 (46.9%) 34 (53.1%) 64

60-74 20 (54.1%) 17 (45.9%) 37

Age (years)

Mean ± standard deviation 38:4 ± 12:4 42:6 ± 12:0 40:0 ± 12:5 <0.001∗

Sex

Male 112 (59.6%) 79 (41.4%) 191 (41.0%) 0.271

Female 177 (63.7%) 101 (36.3%) 278 (59.0%)

Preendoscopy

Yes 26 (51.0%) 25 (49.0%) 51 (10.9%) 0.098

No 263 (62.9%) 155 (37.1%) 418 (89.1%)

Proton pump inhibitors intake

Yes 37 (71.2%) 15 (28.8%) 52 (10.8%) 0.134

No 252 (60.4%) 165 (39.6%) 417 (89.2%)

Number of sections for histology

1 to 2 145 (67.4%) 70 (32.6%) 215 (45.8%) 0.017∗

4 to 6 144 (56.7%) 110 (43.3%) 254 (54.2%)
∗Indicates a significant relationship.
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postoperative complications [9, 17, 18, 20], this microorgan-
ism is a well-established major etiological agent for peptic
ulcer disease and gastric cancer [25, 26] and has been associ-
ated with the development of intestinal metaplasia that
carries a potential risk for malignancy [27, 28]. In popula-
tions with high a prevalence of gastric cancer, endoscopic
screening for the detection of intestinal metaplasia and H.
pylori eradication have been endorsed to reduce the mortal-
ity from gastric cancer [29, 30]. Also, determining H.
pylori status—along with other factors—is suggested to
identify individuals with high risk for gastric cancer in
low-incidence populations [30]. In our center, patients
diagnosed with H. pylori gastritis on their LSG specimens
undergo treatment. Therefore, finding H. pylori organisms,
in more than one-third of our LSG specimens, validates
our current practice of routine histopathologic examina-
tion of LSG specimens. We also suggest that routine histo-
pathologic examination of LSG specimens would be of
value in populations with known risk factors and when
endoscopy is not performed preoperatively.

Our study is limited by its retrospective nature and by
comparing two groups of patients over different periods of
time. Arguably, our results may be flawed by an increased
incidence of H. pylori over time. However, our study was
done in one to two homogenous groups of the same popula-
tion over sequential short periods (2013 to 2014 and 2014 to
2016) which would not allow for a significant shift in the
prevalence of H. pylori. Another limitation is that our diag-
nostic criteria for inactive chronic gastritis is not universally
adopted and may have resulted in an overestimation of its
frequency. However, the latter would not affect the main
findings of this study or its conclusions.

5. Conclusions

Routine histopathologic examination of LSG specimens may
detect H. pylori in a significant proportion of patients, and
increasing the number of sections for histology from different
regions of LSG specimens improves the rate of detection of
this bacterium and identifies individuals who may benefit
from treatment.
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