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Abstract

Introduction: Obesity is one of the major lifestyle diseases and provokes various comorbidities, such as hyperten-
sion, type 2 diabetes mellitus, obstructive sleep apnea, and even neoplasms. Bariatric surgery is the most effective
treatment of obesity. Since cost-effectiveness has become a major concern, there is a tendency to avoid general
histological evaluation of surgical specimens during routine procedures.

Aim: To evaluate the necessity of histopathological investigation of tissue excised during bariatric surgery and to
verify whether the operation should be continued in the case of suspicious macroscopic findings.

Material and methods: From January 2013 to December 2016, 1252 patients with obesity were qualified for bariatric
procedures. The qualification was performed according to the current European recommendations. Every operation
started with an inspection of the peritoneal cavity performed once the abdomen was insufflated. If a macroscopic
pathology was found, the specimen was secured for histopathological investigation.

Results: Out of 81 (6.47%) patients from whom histopathological samples were collected, 39% (n = 32) showed
negative results, and 61% (n = 49) cases showed abnormalities.

Conclusions: As it is impossible to exclude the existence of gastric tumors only in preoperative gastroscopy and ultra-
sonography, especially as there is a higher risk in obese patients, routine histological examination of tissue excised
during bariatric procedures should be considered. Since most of the neoplasms were found to be benign, there is no
need to abandon the bariatric procedure if a pathology is found and resected. Bariatric surgeons should always focus
on thorough examination of the abdominal and the pelvic cavity, especially in female patients.
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obesity with body mass index (BMI) over 40 kg/m? or

Introduction with BMI over 35 kg/m? with comorbidities may be

Obesity is one of the major lifestyle diseases
and provokes various comorbidities, such as hyper-
tension (HTN) [1], type 2 diabetes mellitus (T2DM)
[2], obstructive sleep apnea (OSA), metabolic syn-
drome, and even neoplasms [3, 4]. Bariatric surgery
is the most effective treatment of obesity, surpass-
ing non-surgical methods, such as diet, exercise or
pharmacology [5-7]. Every patient suffering from

qualified for bariatric surgery. American and Europe-
an bariatric federations are introducing the idea of
lowering the qualifying level of BMI [8]. In 2013 over
450 000 bariatric procedures were performed world-
wide, and these numbers are constantly increasing
[9]. In Poland, as stated by Janik et al. [10], we can
observe a similar trend, with over 1500 procedures
performed in 2014. Based on this fact, many bariat-
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ric centers are introducing the Enhanced Recovery Af-
ter Surgery (ERAS) protocol to shorten the length of
stay (LOS) and improve the quality of treatment [11].
Many surgical departments are waiving gastroscopy
and abdominal ultrasonography (US) as standard
qualifying procedures [12, 13]. Since cost-effective-
ness has become a major concern, there is a tenden-
cy to avoid general histological evaluation of surgical
specimens during routine procedures, such as ap-
pendectomy, cholecystectomy or hemorrhoidectomy
[14-16]. The same concerns apply to bariatric sur-
gery. In recent years, several studies have acknowl-
edged incidental histological findings after bariatric
procedures, yet they mostly focused on single types
of surgical procedures [17, 18] or had a small number
of presented cases [19, 20].

Aim

The aim of this study was to evaluate the neces-
sity of histopathological investigation of tissue ex-
cised during bariatric surgery and to verify whether

the operation should be continued in the case of
suspicious macroscopic findings.

Material and methods

From January 2013 to December 2016, 1252 pa-
tients with obesity were qualified for bariatric pro-
cedures. The qualification was performed according
to the current European and American recommen-
dations: BMI greater than or equal to 40 kg/m?, or
BMI greater than or equal to 35 kg/m? with at least
one serious obesity-related comorbidity, such as
heart disease, T2DM or severe OSA[8]. Every patient
had the basic blood parameters measured, as well
as endoscopy of the upper gastrointestinal tract and
ultrasound examination of the abdominal cavity. If
any of the results were abnormal, additional tests
were performed. If the patient suffered from active
Helicobacter pylori infection, eradication and subse-
quent endoscopy after treatment were performed.
Patients were qualified by the consultants for lapa-
roscopic sleeve gastrectomy (LSG), duodenal switch
(DS) or Roux-en-Y gastric bypass (LRYGB) according
to their BMI, alimentary habits and co-morbidities.
The operative protocols were standardized and per-
formed by bariatric surgeons.

Every operation started with an inspection of
the peritoneal cavity, performed once the abdomen
was insufflated. If there was any abnormal finding,
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a consultant made the decision whether to continue
or abandon the procedure.

If a macroscopic pathology was found, the speci-
men was secured for histopathological investigation.

We collected data from the medical records re-
garding the patients’ baseline characteristics and
histopathological findings. Further analysis was per-
formed in cases of discovered abnormalities.

The analysis included age, sex, BMI, type of
procedure, origin of the sample, LOS and the histo-
pathological result.

Results

From January 2013 to December 2016, 1252
morbidly obese patients were qualified for bariatric
procedures.

Out of 81 (6.47%) patients from whom histo-
pathological samples were collected, 39% (n = 32)
showed negative results. In 61% (n = 49) of cases
the results were positive and showed abnormalities.

Out of 49 patients with positive results of histo-
pathological analysis, 28 (57.14%) were male. The
mean age was 51.37 £10.17, from 31 to 69 years old.
The mean BMI was 47.4 +7.94 kg/m?, from 33.39 to
72.76 kg/m% The mean length of stay in hospital
was 4.43 £1.04, from 3 to 8 days.

In 31 cases LSG was performed, in 11 cases
LRYGB, and in 7 cases the operation was ended after
diagnostic laparoscopy and surgical biopsy, without
performing the bariatric procedure.

Out of 49 samples, 29 came from the stomach:
16 (1.28%) cases were found to be gastrointesti-
nal stromal tumors (GISTs), 5 (0.40%) leiomyomas,
3 (0.24%) lipomas, 2 (0.16%) fibromas, 2 (0.16%)
Schwannomas and 1 (0.08%) neurofibroma. Six-
teen specimens came from the liver: 4 (0.32%) chol-
angiocellular adenomas (CCA), 4 (0.32%) bile duct
adenomas (BDA), 4 (0.32%) cases of non-alcoholic
steatohepatitis (NASH), 3 (0.24%) cases of cirrhosis,
and 1 (0.08%) focal nodular hyperplasia (FNH). Three
contained perigastric tissue: 1 (0.08%) tuberculosis,
1 (0.08%) sarcoidosis and 1 (0.08%) simple cyst. One
(0.08%) came from the small intestine and it was
a lipoma.

The results of pathology varied, as shown in Ta-
ble I.

93.5% of our patients who underwent bariatric
surgery did not present any macroscopic clinical pa-
thologies. The remaining 6.47% did have possible

Videosurgery and Other Miniinvasive Techniques 2, June/2017



Histopathological examination of tissue resected during bariatric procedures —to be done or not to be done?

malignancies which required a surgical biopsy for
further investigation. Out of these, 39.5% did not re-
veal any microscopic pathologies. We found no ma-
lignant neoplasms.

The incidental macroscopic findings which led to
abandoning the bariatric procedure originated from
the liver (1 case of non-alcoholic steatosis cirrhosis
and 1 bile duct adenoma), stomach (1 fibroma and
1 leiomyoma) and perigastric tissue (1 sarcoidosis
and 1 simple cyst).

Discussion

Bariatric surgery has become the most popular
and efficient method of treatment for obesity and
its comorbidities. In many cases surgery is the pa-
tient’s only chance for recovery and improved qual-
ity of life.

Ohanessian et al. [17] examined every gastric
specimen from 310 sleeve gastrectomies. Two hun-
dred and fourteen (69%) cases presented no pathol-
ogy the remaining minority had histologic findings
ranging from the more common chronic gastritides
to less common but very significant GIST. Benign stro-
mal tumors (GISTs) were found in 3 (1%) cases. Only
8 patients from the study underwent a pre-op gas-
troscopy. Therefore, based on the higher GIST rate,
the authors suggest a routine microscopic evalua-
tion of the gastric specimen. Nine liver biopsies were
done without finding any pathologies other than cir-
rhosis or steatosis.

Almazeedi et al. [18] investigated 656 specimens
from sleeve gastrectomies. They found 488 (74.4%)
cases of chronic gastritis and 5 (0.2%) cases of ma-
lignant tumors — despite thorough endoscopic eval-
uation and H. pylori eradication before the surgery.
The authors recommend a routine endoscopic eval-
uation prior to LSG.

Greenbaum and Friedel [19] focused on the thor-
ough examination of the peritoneum, pelvic cavity
and genitals before commencing bariatric surgery.
While analyzing 400 cases they found 25 ovarian pa-
thologies and 3 malignant tumors. Histopathological
results from the specimen retrieved for these proce-
dures influenced further medical treatment.

Analyzing 546 cases of specimens from sleeve
gastrectomies, AbdullGaffar et al. [21] found only
one benign neoplasm, but no malignant pathologies.
The authors suggest waiving pre-op gastroscopy and
further histological investigation only when the gas-
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Table I. Pathology results of resected specimens

Stomach 16 (1.28%) gastrointestinal stromal tumors (GISTs)
5 (0.40%) leiomyomas
3 (0.24%) lipomas
(0.16%) fibromas
(0.16%) Schwannomas

) neurofibroma
)

(0.32%) cholangiocellular adenomas (CCA)

2

2

1(0.08%

4

4 (0.32%) bile duct adenomas (BDA)
4(

3

1

Liver

0.32%) non-alcoholic steatohepatitis (NASH)
(0.24%) cirrhosis
0.08%) focal nodular hyperplasia (FNH)

( )
Perigastric 1(0.08%) tuberculosis
tissues 1 (0.08%) sarcoidosis
1(0.08%) simple cyst
( )

Small
intestine

1(0.08%) lipoma

tric specimen arouses suspicion of pathology. They
recommend adjusting the surgical approach to the
local epidemiology of gastric cancer.

Among 427 gastric specimens from open gastric
bypass Sohn et al. [22] found only chronic gastritis,
1 leiomyoma and 1 cyst. The authors suggested per-
forming a microscopic evaluation depending on the
intraoperative view rather than making it a routine
procedure.

Out of 145 cases of sleeve gastrectomy exam-
ined by Clapp [23], none revealed any pathologies,
apart from several cases of chronic gastritis, 1 leio-
myoma and 3 hyperplastic polyps.

Finnell et al. [20] examined 398 specimens from
bariatric procedures, reporting 9 cases of incidental
findings: 4 benign tumors (2 GISTs and 2 leiomy-
omas), 2 cases of ectopic pancreatic tissue, 1 bile
duct adenoma (BDA), 1 vascular malformation and
1 hemangioma. The authors recommend a thor-
ough investigation of the peritoneum and pelvic
area, but at the same time encourage continuation
of the procedure, even if any incidental pathologies
are found. Most of the specimens turned out to be
benign.

Benign liver neoplasms are rarely found, most
often being revealed incidentally during autopsy in
0.01% to 0.6% of cases — cholangiocellular adeno-
mas (CAA) 0.3%, BDA 0.3%, focal nodular hyperpla-
sia (FNH) 0.07% [24].

Ohanessian, Almazeedi and Greenbaum suggest
routine histopathological examination of tissue ex-
cised during bariatric procedures as being of high

137



Maciej Waledziak, Anna Rézanska-Waledziak, Piotr K. Kowalewski, Michat R. Janik, Krzysztof Pasnik

diagnostic value in the case of presence of pathol-
ogies that had not been found before the opera-
tion. AbdullGaffar and Sohn present an opposite
approach, recommending examining the abdominal
cavity and excised gastric specimens as a routine
procedure, and proceeding to histopathological ex-
amination only if there are pathological macroscop-
ic findings. According to most authors, performing
a laparoscopy, even as a bariatric procedure, should
always lead to thorough examination of the whole
abdominal and pelvic cavity to avoid omitting any
pathologies.

As the opinions differ among the authors, the
issue should be subject to further examination.
Based on the specimens collected in our study and
following the opinions of the majority of authors,
our suggestion is to recommend routine examina-
tion of gastric tissue excised during bariatric proce-
dures and biopsy in the case of pathologies found
by exploration of the abdominal cavity, as well as
continuing the procedure even when pathologies are
revealed, as they tend to be found benign.

Conclusions

As it is impossible to exclude the existence of
gastric tumors only in preoperative gastroscopy and
ultrasonography, especially as there is a higher risk
in obese patients, routine histological examination
of tissue excised during bariatric procedures should
be considered.

Since most of the neoplasms were found to be
benign, there is no need to abandon the bariatric
procedure if a pathology is found and resected.

Every laparoscopic bariatric procedure should si-
multaneously be a diagnostic laparoscopy, focused
on thorough examination of the abdominal and the
pelvic cavity, especially in female patients.
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