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A B S T R A C T

Introduction: Gastric Carcinoid Tumors (GCT) are very rare in general population, but some studies evidenced a
higher incidence among bariatric surgery patients. Laparoscopic Sleeve Gastrectomy (LSG) is a widely accepted
procedure for the surgical treatment of morbid obesity. LSG acts both in reducing food intake and interfering
with hormonal balance in the gut-brain axis. In these patients, incidental GCT diagnosis can occur both during
pre-bariatric surgery investigation and during post-operative follow-up.
Methods: We retrospectively analyzed the database of obesity patients submitted to LSG in two different centers
to find out incidence of GCT in patients treated by surgery from May 2013 to March 2018.
Results: From the 560 obese consecutive patients underwent LSG, we recorded two cases of patients with GCT
(0.36%): the case 1 was a patient who had a pre-operative diagnosis of GTC receiving a curative LSG which
totally included the carcinoid in the resected portion; the case 2 was a patient that received a curative endo-
scopic resection 42 months after LSG.
Discussion: the predisposing factors that can correlate GCT with obesity and LSG and in particular the hormonal
changes have been discussed. We illustrated our experience about the management of these tumors in obese
patients.
Conclusion: there are neither certain data which evidence a correlation between obesity and GCT, nor data to
support the hypothesis of a higher incidence of GCT after bariatric surgery. Based on our experience in obese
patients the finding of GCT in the pre-operatory phase is not an absolute contraindication for bariatric surgery.

1. Introduction

Today, LSG is the most frequently used procedure for obesity [1].
Patients treated with this procedure need a careful study of the stomach
by upper gastrointestinal endoscopy (UGIE) both before surgery and in
the postoperative period. Recent observations showed a higher in-
cidence of Gastric Carcinoid Tumor (GCT) in candidate patients for
bariatric surgery in comparison with general population [2]. However,
there are no exhaustive studies in Literature at this regard, and only few
Authors [3] reported cases of GCT after LSG. From a multicenter ex-
perience with LSG, we retrospectively recorded two GCT cases in obese
patients. The aims of this study were to calculate the GTC incidence in a
cohort of LSG and investigate the hypothetical correlations between
obesity, LSG and GTC. The available treatments of GCT in obese

patients candidate or submitted to LSG was also discussed. The work
has been reported in line with PROCESS criteria [4].

2. Methods

We retrospectively analyzed the database of obesity patients sub-
mitted to LSG in two different centers (Surgical Obesity Center (CCO),
Clinique Saint Michel, Toulon, France, and Surgical Division of
University of L'Aquila) to find out incidence of GCT in patients treated
by surgery from May 2013 to March 2018. Indications and pre-inter-
vention procedures in bariatric surgery patients followed the Guidelines
of American Society for Metabolic and Bariatric Surgery [5]. This study
has been registered on the Research Registry with the Unique Identi-
fying Number 4149.
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3. Results

From the 560 obese consecutive patients underwent LSG, we re-
corded two cases of patients with GCT (incidence approximately
0.36%): the first one was a patient in which the diagnosis was made
during pre-operative investigations by endoscopy (Case 1) and the
second one was a patient in which GCT was detected 42 months after
surgery during endoscopic follow-up (Case 2). Both surgical and en-
doscopic procedures were performed by senior skilled Physicians.

Case 1: a 40-years-old woman, candidate for LSG for morbid obesity
(BMI: 41.2 kg/m2), had an UGIE before surgery. The endoscopy showed
a nodule on the greater gastric curvature of 1.8× 2 cm, and other two
small polypoid lesions (< 0.5 cm) in the antrum. An “en-bloc” excision
of the two antral lesions have been performed, together with a biopsy of
the bigger lesion. The histopathological examination evidenced a well-
differentiated type I carcinoid, characterized by cells with abundant
granular cytoplasm and oval nuclei. The immunohistochemical exam
found out positivity for chromogranin, synaptophysin, and low Ki-67
nuclear proliferative index (< 1%) (Fig. 1). The total body CT scan
confirmed the masses on the greater curvature. The octreotide scan did
not show further metastatic lesions. Plasma chromogranin A levels were
5.1 ng/ml (normal range 0–6 ng/ml) and gastrin levels were 862 pg/mL
(normal range: 0–155). The patient, informed about the possibility of
obtain by a bariatric procedure also a curative resection of the carci-
noid, provided informed consent. The procedure was performed by the
most skill surgeon in bariatric surgery present in our group (SC) and
totally included the carcinoid in resected specimen. Post-operative
course was uneventful.

Case 2: a 45-years-old man underwent LSG for morbid obesity (BMI:
42.7 kg/m2). 42 months after surgery, he began to suffer from post-
prandial dyspepsia. The UGIE showed a polypoid mass of 1.5 cm in the
antral region not described in the previous endoscopic exam performed
12 months after surgery. The biopsy-immunohistochemical examina-
tion showed a type I GTC, positive for chromogranin, synaptophysin
and low Ki-67 nuclear proliferative index (< 1%) (Fig. 2). Plasma
chromogranin A levels were 7.2 ng/ml (normal range 0–6 ng/ml) and
gastrin levels were 529 pg/mL (normal range 0–155). The Computed

Tomography and octreoide scan confirmed the neoplasia, excluding the
presence of metastasis. The Endoscopic Ultrasonography evidenced a
mucosal-limited infiltration. The patient informed about the possibility
of radical removal of the gastric lesion by endoscopy, provided in-
formed consent. The endoscopic resection was performed by a skill
endoscopist. The post-operative course was uneventful.

Follow-up: For both patients we had a free-from-disease survival of
about three years after surgery.

4. Discussion

Carcinoid is a rare neuroendocrine neoplasm. Gastric Carcinoid
represents the 4% of the total locations of this tumor and less than 1%
of all gastric tumors [6]. This neoplasia is commonly classified in three
types: the type I has an incidence of 70–80% associated with atrophic
gastritis and pernicious anemia; the type II, having an incidence of
15–25%, is associated with Zollinger Ellison Syndrome or the MEN1
Syndrome; the type III has an incidence of 5–10% and it is the rarest.
The type I and II are usually small and multiples, commonly located in
mucosa and submucosa and associated with hypergastrinaemia and a
low metastatic risk. The type III is associated to normal gastrinaemia
and a high metastatic risk. Serum chromogranin A levels can help for
the diagnosis. At the endoscopy these lesions can be nodular or poly-
poid. The echoendoscopy is essential to evaluate the invasion of the
lower layers, and it allows the distinction with stromal tumors (GIST,
lieiomyomas), which are very similar at the endoscopy [2]. In these
cases, the echoendoscopy together with the histopathology is needed
for the differential diagnosis. The immunohistochemistry plays a fun-
damental role at this regard since it allows a diagnosis of certainty, by
finding out positivity for Synaptophysin, chromogranin, CD56 and NSE,
with consistent immunonegativity for SMA, CD34 and CD117 (typically
positive for gastric GIST) [7,8]. Carcinoid incidence in general popu-
lation is 0.0001–0.0025%. This incidence is higher in patients who will
undergo to bariatric surgery (0.3–0.6%) [8,9]. Our data (0.36% of in-
cidence) are in line with the Literature. About the 83% of all cases is
represented by the type I [2]. A Study on obese diabetic rats submitted
to sleeve gastrectomy showed an antral G cells hyperplasia after the

Fig. 1. Histological sections and immunohistochemistry of well-differentiated GCT A) H&E stain (x 40); B) positivity for chromogranin (x 20); C) positivity for
synaptophysin (x 20); D) Ki-67 nuclear proliferative index< 1% (x 20).

F. Sista et al. Annals of Medicine and Surgery 36 (2018) 252–255

253



surgical procedure [10]. A reduction of these cells has been demon-
strated after dietary restrictions, with the conclusion that hyperplasia
had been provoked by hyperphagia according to unknown mechanisms.
Other Authors [3,11] suggest a different explanation: all patients who
have to undergo bariatric surgery need a pre-operative gastroscopy; for
this reason, carcinoids are more likely to be found in these patients than
in general population. Hence, obese patients could have just an increase
in the incidence of diagnosis and not of the pathology itself.

If the diagnosis is done before bariatric surgery, the kind of lesion
influences the treatment for gastric carcinoids. Solitary small tumors
(< 2 cm), especially type I and II, can be managed by endoscopic re-
section. Moreover, for large carcinoids (> 2 cm) or multiple ones and
for type III carcinoids, a high subtotal gastrectomy has been re-
conmended [12]. Gastric bypass, even if not contraindicated, can be a
problem for subsequent endoscopic controls of the remaining stomach.

In our case we treated a type I GCT by LSG performing in a same
time a bariatric procedure and a curative resection of the carcinoid. The
patient was free-from-disease three years after surgery.

LSG, in selected cases, could be a procedure curative also for GCT.
Based on our knowledge, the incidence of gastric carcinoids after

bariatric surgery has not been fully determined. It has been assumed
that hormonal changes induced by LSG can alter gastin secretion
[2,13,14]. LSG showed excellent results in glicaemic control [13,15].
Several studies [15–17] showed antidiabetic effects, explaining them
with the increase in GLP-1 production by the terminal ileum. Basso
et al. [13] evidenced a correlation between gastrin and GLP-1, defining
it “Gastric Hypothesis”. According to this hypothesis, in a first phase
after LSG the reduction in HCl gastric production would increase the
release of antral gastrin, responsible for GLP-1 secretion by ileal L-cells.
To support this theory, Grong et al. [18] evidenced a hypergastrinaemia
after LSG in diabetics mices. When the GCT is diagnosed after bariatric
surgery, the possible treatments are endoscopic resection, partial gas-
trectomy or total gastrectomy in case of multiple and widespread
neoplasms or in type III carcinoid [2]. In our patient an endoscopic
resection in the previous gastric tubulization was curative.

In conclusion there are neither certain data which evidence a cor-
relation between obesity and GCT, nor data to support the hypothesis of

a higher incidence of GCT after bariatric surgery. Based on our ex-
perience in obese patients [19,20], the finding of neuroendocrine tu-
mors in the pre-operatory phase is not a contraindication for bariatric
surgery.

However, the relative rarity of GCT and the low cases recorded in
our series do not allow us to draw any definitive conclusions on the
possible relation between obesity, LSG and GCT. Future studies on
metabolic alterations induced by bariatric surgery and their possible
carcinogenic implications are needed. The influence of these hormonal
alterations on the risk of development of neuroendocrine tumors in the
human model is a question of debate that deserves to be investigated.
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