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Abstract:Laparoscopic sleeve gastrectomy (LSG) has become an increasingly common method for
surgical treatment of morbid obesity in recent years. This study aimed to evaluate the histopathological
findings of gastrectomy specimens obtained in LSG and the clinical outcomes of patients. Between June
2018 and December 2019, the resected gastric samples of 170 patients with LSG underwent
histopathological examination. Histopathologic examination is routinely performed on the gastric
specimen that is resected during the sleeve gastrectomy for histopathologic examinations of the severity
of inflammation, atrophy, intestinal metaplasia, and H. pylori infection. We found that the most common
histopathological findings were chronic gastritis (58.2%), normal gastric mucosa (17.6%), and chronic
active gastritis (12.4%). Patients with normal gastric histopathology after LSG lost more weight at the
end of the 1st, 3rd, 6th, and 12th months than those with abnormal histopathological findings (chronic
gastritis, chronic active gastritis, and edema congestion). Histopathologic examinations are extremely
necessary for diagnosing lesions that may have been missed in endoscopies before sleeve gastrectomy.
Many factors, such as age, sex, histopathology of the removed stomach, and H. pylori positivity, should
be considered in predicting postoperative weight loss success.
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1. Introduction

Obesity is a common condition that leads to chronic diseases, and it causes deaths due to many
complications, including diabetes, cardiovascular diseases, cancer, and related comorbid diseases.
Worldwide statistics represent that, more than 1.9 billion adults (39%) were considered overweight, and
approximately 650 million (13%) were obese. In Turkey, 32.1% of adults were reported to be obese [1].

Nutritional changes applied for weight control, physical exercise, and obesity drugs are deemed
insufficient in combating obesity, resulting in weight gain again after a short time [2]. Bariatric surgery
has additional benefits over conventional health style modifications by reducing the stomach volume by
decreasing the caloric intake or using restrictive procedures, or by decreasing the intestinal absorption
by shortening the small intestine. For the past two decades, a laparoscopic sleeve gastrectomy (LSG)
has emerged as the most popular bariatric surgery procedure worldwide [3,4].
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Stomach samples obtained from bariatric surgery are assumed to be normal, except for unexpected
incidental findings. However, this assumption was not supported by histological findings, and only a
few studies are available on the histopathology of gastrectomy specimens obtained from bariatric
surgery [5-7].

This study aimed to evaluate the histopathological findings of gastrectomy specimens obtained
in LSG and the clinical outcomes of patients.

2. Methods

We selected our participants according to the 1991 NIH criteria (patients with a body mass index
(BMI) of 40 kg/m? or BMI of 35 kg/m? due to at least one comorbid condition such as arterial
hypertension, type 2 diabetes, obstructive sleep apnea (OSA), and dyslipidemia ). Their surgeries and
histopathological examinations were performed at a university hospital setting. The ethics committee
approved this study. We retrospectively and systematically analyzed the demographic, clinical, and
histopathological data obtained from the medical records of all patients who underwent LSG for morbid
obesity.

Between June 2018 and December 2019, the resected gastric samples of 170 patients with LSG
underwent histopathological examination.
Samples were obtained after vertical resection of the stomach during an LSG. Resection was tailored by
using 38 Fr bougie. These samples were permanently sectioned in formalin and examined in general.
Representative cross-section blocks of 2 mm thickness were fixed by formalin and paraffin, stained with
hematoxylin and eosin, and examined by pathologists in the form of 2-mm thick-sliced slides. All
patients with LSG received a routine Helicobacter pylori test. Slides were also stained with Giemsa to
control the microorganisms. Additional pathological findings were examined with additional slides. The
inclusion criteria were all patients undergoing LSG. All patients had undergone preoperative endoscopy.
We also extracted the pre-operative clinical findings and postsurgical course of the patients. Then, data
were entered and analyzed.
Ethical Statement: All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or comparable ethical standards.
This study is approved by Pamukkale University Clinical Research Ethics Committee (60116787-
020/22711; 19.3.2020).

3. Statistical Analysis

Extracted data were analyzed using the Statistical Package (SPSS) version 22.0 (SPSS Inc.,
Chicago, IL). Differences were considered statistically significant when p < 0.05. The participants'
demographic, clinical, and histopathological characteristics were summarized by descriptive statistics
(frequency, percentage, and mean = SD or median and range). We also calculated the means and
standard errors and 95% confidence intervals for continuous variables. Any association between two or
more categorical variables was assessed by Chi-square/Fisher exact test as appropriate. In addition, any
association between the two independent groups of quantitative variables was examined by unpaired t-
test or Mann—-Whitney U test as applicable.
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4, Results

Among 170 patients included in the study, 134 (78.8%) were female, and the median age was
34.7+10.5 (18-70). The mean preoperative BMI was 43.146.7 kg/m? (32-67). Males had significantly
higher BMI than females (p = 0.01). The average weight loss was 13.5+3.9 (7-31), 24.6+5.5 (15-45),
35.6+£9.7 (20-60), and 43.5+8.8 (31-60) kilograms in the 1st, 3rd, 6th, and 12th postoperative months
retrospectively. The excess weight loss (YEWL) were %24,6(10,5-54,5), %45,1(21,1-85,7), %61(27,1-
112,5), %78,2(40,7-125) in the 1%, 3", 6™, and 12" postoperative months retrospectively. In particular,
males significantly lost more weight than females in the 1st, 3rd, and 6th postoperative months (p = 0.0,
p =0.0, and p = 0,001, respectively) (Table 1).

Table 1. Demographic characteristics and clinical follow-up of patients

Gender N (%) | Age BMI First- Third Sixth First-
MeantSD* Mean+SD* month month month year
(Range) (Range) given given given given
weight weight weight weight
(n=109) (n=79) (n=42) (n=11)
Male
36 35.1+10.01 45.7+6.4 16.3+5.7 29.8+7.7 | 44.4+10.6 | 48+144
(21.2) (19-56) (36-67) (8-31) (18-45) (25-60) (32-60)
Female
134 34.6+10.7 42.3+6.6 12.943.1 23.243.8 32.9+£7.7 41.8+6.4
(78.8) (18-70) (32-65) (7-25) (15-31) (20-50) (31-52)
P-value
0.800 0,010 0.000 0.000 0.001 0.300

*SD, standard deviation

Of the patients, 34 (20%) had a smoking habit. Preoperative comorbidities were diabetes
mellitus (13.6%), hypertension (9.4%), OSAS (3.6%), hypothyroidism (2.4%), insulin resistance
(1.8%), factor V Leiden mutation (1.2%), and cardiac disease (0.6%). The first most common
histopathological finding (n = 99, 58.2%) was chronic gastritis. Regarding the specimens, 30 (17.6%)
were normal gastric mucosa, 20 (11.8%) were edema with congestion, and 15 (12.4%) were chronic
active gastritis. Chronic active gastritis was divided into mild (2.4%), moderate (7.6%), and severe
(2.4%) categories according to the amount of chronic inflammatory cells in propria (Figure 1). We also
observed rare diagnoses. Other abnormal histopathology cases were incomplete type of intestinal
metaplasia, gastrointestinal stromal tumor (GIST, Grade 1), and Dieulafoy’s lesion separately. Those
patients with these conditions were diagnosed intraoperatively, and the preoperative endoscopy was
normal. However, none of these incidental findings had any clinical impact in terms of complications,
and these patients remained well postoperatively.
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Figure 1. Histopathological findings of the patients

Patients with chronic active gastritis were older and had a higher BMI rate than those with other
histopathological findings. In evaluating the histopathological findings according to gender, chronic
gastritis was significantly higher in females than in males (86, 64.2%; p = 0.010) (Table 2).

Table 2. Histopathological findings according to gender

Histopathological Female Male

o P-value
findings N (%) N (%)
Normal 18 (60) 12 (40)
Chronic gastritis 86 (86.9) 13 (13.1)
Chronic active gastritis | 16 (76.2) | 5(23.8) 0.010
Edema congestion 14 (70) 6 (30)

Patients with normal gastric histopathology after LSG lost more weight at the end of the 3rd,
6th, and 12th months than the others (Table 3). The patients were evaluated in two groups: normal
histopathological findings (group 1) and abnormal histopathological findings as chronic gastritis,
chronic active gastritis, and edema congestion (group 2). In comparing groups 1 and 2, weight loss was
higher in patients with normal histopathological findings at the end of the 1st, 3rd, 6th, and 12th months
than those in patients with abnormal findings, and the difference was statistically significant at the 3rd
month (p = 0.006).
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Table 3. Histopathological findings and clinical follow-up of patients

First- Third Sixth First-
Histopatholoaical BMI Age month month month year
fin dinp s 9 N (%) Mean+SD* Mean+SD* given given given given
g (Range) (Range) weight weight weight weight
(n=109) (n=79) (n=42) (n=11)
38.2+11.
Normal 30 44 .3+6.7 34.5+12.7 14+4.9 27.5+£7.5 7 48+14.4
(17.6) (32-59) (19-64) (7-31) (20-45) (32-60)
(20-60)
Chronic gastritis 99 42.6+6.2 33.849.9 13.24+3.5 | 23.9+4.6 | 34+8.1 41.8+6.4
g (58.2) (32-65) (18-64) (7-27) (15-34) (20-47) (31-52)
Chronic active 21 47+7.5 39.7+£10.8 13.6£4.5 | 22.7£2.9 | 33.5+4.9 42 (42)
gastritis (12.4) (40-63) (24-70) (8-25) (18-27) (30-37)
Edema 20 41.05+8.02 34.349.05 15.1£3.8 | 22.2+£33 (3)3'1(3;51_2' 42+14.1
congestion (11.8) (32-67) (22-54) (9-21) (20-27) 42) (32-52)
P-value 0.010 0.100 0.500 0.040 0.500 0.900

We compared the age, BMI, and weight loss rates in the 1st, 3rd, 6th, and 12 months of H. pylori
infection. No significant difference was observed according to H. pylori positivity (Table 4).
Furthermore, H. pylori infection was regarded as a risk factor for chronic active gastritis. However, the
two groups had no significant difference in terms of sex (Table 5).

Table 4. Demographic characteristics and clinical follow-up findings compared with H. pylori positivity

First-year given weight

H. pylori-positive H. pylori-negative P-value
Age (Mean=SD) 35.4+9.09 (19-51) 34.6+10.8 (18-70) 0.700
BMI (Mean+SD) 45.3+8.07 (35-63) 42.9+6.6 (32-67) 0.100
First-month given weight 13.2+4.6 (8-25) 13.6+3.8 (7-31) 0.700
Third-month given 21.53.1 (16-27) 25.0+5.6 (15-45) 0.050
weight
Sixth-month given 35.3+10.7 (23-43) 35.6+9.8 (20-60) 0.900
weight

46 (46) 43.349.3 (31-60) 0.700

Gender and histopathological findings were compared with H. pylori positivity. Results can be

followed from Table 5.
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Table 5. Gender and histopathological findings compared with H. pylori positivity

H. pylori-positive H. pylori-negative
N(%) N(%) P-value
Gender
Female 18 (13.4) 116 (86.6) 0.900
Male 5(13.9) 31(86.1)
Histopathological
findings
Normal 0 30 (100) 0.000
Chronic gastritis 8(8.1) 91 (91.9)
Chronic active gastritis 15 (71.4) 6 (28.6)
Edema and congestion 0 20 (100)
5. Discussion

Sleeve gastrectomy is frequently used for obesity treatment worldwide, and it has already been
proven as a safe and feasible surgical technique with good postoperative results along with significant
improvement in accompanying comorbidities [8].

Histopathologic examination is routinely performed on the gastric specimen that is resected
during the sleeve gastrectomy for histopathologic examinations of the severity of inflammation, atrophy,
intestinal metaplasia, and H. pylori infection. We found that the most common histopathological
findings were chronic gastritis (58.2%), normal gastric mucosa (17.6%), and chronic active gastritis
(12.4%). According to various studies, the prevalence of histopathological findings of LSG specimens
was 13%-74.4% for chronic gastritis, 35.2%-69% for normal histopathology, and 1.6%-8.4% for
chronic active gastritis [9-14].

We also discovered rare and important pathological conditions, namely, incomplete type of

intestinal metaplasia, GIST (Grade 1) with a microscopically negative margin, and Dieulafoy’s lesion,
illustrating the importance of postoperative histopathological follow-up.
GIST, which has an incidence of approximately 1/100,000 for all individuals, has a considerably higher
incidence in patients undergoing bariatric surgery (0.3%-1.2%). In all of these studies with unexpectedly
higher GIST grade, stromal tumors were not found in preoperative evaluation but during or
postoperative histopathologic examination [15-18].

According to gender, age, and BMI were associated with chronic gastritis. Chronic gastritis was
significantly higher in female elderly patients, but a higher BMI rate was found in males. Similar to our
study, Safahaan et al. [19] reported that chronic active gastritis is associated with the female gender.
Hence, obesity may be a risk factor for gastritis, and it is seen more frequently in women [19,20]. We
found that males significantly lost more weight than females in the 1st, 3rd, and 6th months after surgery.
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Similar to our study, 1012 patients with sleeve gastrectomy were evaluated and found to have a negative
correlation between weight loss in females at 3 months [21].

Patients with normal gastric histopathology after LSG lost more weight at the end of the 1st,
3rd, 6th, and 12th months than those with abnormal histopathological findings (chronic gastritis, chronic
active gastritis, and edema congestion). Previous studies that compared normal gastric histopathological
findings with other histopathologies in terms of weight loss are unavailable. However, Erkinuresin et al.
[22] reported that younger patients who had low BMI and inactive gastritis and underwent LSG could
achieve more successful weight loss results than the older ones.

Globally, H. pylori infection is responsible for chronic bacterial infection, and most of the affected
individuals are asymptomatic [23]. Some patients may develop gastritis, duodenitis, peptic ulcer, and
other benign and malignant diseases [24—26].

Considering the high prevalence of H. pylori infection in our general community, our study
results showed that H. pylori infection was diagnosed in 13.5% of our LSG specimens. This rate is
higher than in the USA, Kuwait, and New Zealand (5.2%, 7.3%, and 8.6%, respectively) [12-14]. In
other studies conducted in the Middle Eastern populations, H. pylori infection demonstrated a high
prevalence (20%-97%) [24]. The prevalence of H. pylori in the obese population was 20%-50%, which
is higher than our study (13.5%) [13,27,28]. We found that H. pylori infection is a risk factor for chronic
active gastritis. Previous studies have similarly shown associations of H. pylori with chronic active
gastritis [29-30].

We observed that the age, BMI, and weight loss rates of patients in the 1st, 3rd, 6th, and 12th
months were not associated with H. pylori infection.

6. Conclusion

Histopathologic examinations are extremely necessary for diagnosing lesions that may have
been missed in endoscopies before sleeve gastrectomy. LSG may be performed either as part of a staged
approach or as a primary bariatric procedure in patients with obesity. Many factors, such as age, sex,
histopathology of the removed stomach, and H. pylori positivity, should be considered in predicting
postoperative weight loss success.

Ethical Statement: All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

This study is approved by Pamukkale University Clinical Research Ethics Committee ( 60116787-
020/22711; 19.3.2020).
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