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Management of Gastric Neuroendocrine
Tumors

Gastrik Noroendokrin Tumorlerin Yonetimi

Fatih Dasiran’,

Abstract Ahmet Akbas?
Aim: The widespread use of endoscopy has led to a marked increase in the reported inci- ,
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dence and prevalence of gastric neuroendocrine tumors (NETs). In this study, we aimed to Faculty of Medicine,
investigate these rare and poorly understood tumors in patients from a single center. Gaziosmanpasa University
Materials and Methods: We retrospectively reviewed the medical records of patients who ? Department of Surgery,
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were treated with a diagnosis of gastric NET between January 2010 and December 2018. Data Research Hospital

on patient demographic characteristics, diagnostic work-up, endoscopic and surgical treat-
ment patterns, histopathological features, and outcome parameters were documented. The
Ki-67 proliferation index, mitosis ratio, and immunohistochemical staining with chromogranin
A and synaptophysin were evaluated by histopathological examination.

Results: The study included 17 patients (9 males, 8 females), with a mean age of 61.7 years.
Nine patients had a tumor located in the fundus, 5 in the antrum, and 3 in the corpus. Histo-
pathological evaluation diagnosed 6 well-differentiated type | NETs and 11 poorly differenti-
ated type lll NETs. Seven (41%) patients underwent surgery (with adjuvant chemotherapy
when indicated), 6 (35%) only endoscopic treatment, and 4 only chemotherapy. Seven (41%)
of the 17 patients had distant metastases at the time of diagnosis, with the liver being the
most commonly involved organ.

Discussion and Conclusion: Gastric NETs are categorized into three groups according to mi-
totic activity and the Ki-67 index. Data on serum gastrin levels and endoscopic and radiologi-
cal work-up are required for this categorization. Treatment approach varies according to the
type and stage of the disease.
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Oz

Amag: Endoskopinin yaygin kullanimi, gastrik néroendokrin timaorler (NET) icin bildirilen in-
sidans ve prevalansta belirgin bir artisa yol acmistir. Calismamizda bu nadir ve az anlasiimis
tumorleri tek bir merkezden hastalarda incelemek amaclanmistir.

Gereg ve Yontemler: Ocak 2010—Aralik 2018 déneminde gastrik NET tanisi konarak tedavi
edilen hastalarin tibbi kayitlari retrospektif olarak degerlendirildi. Demografik hasta 6zellikleri-
ne, tani calismalarina, endoskopik ve cerrahi tedavi yontemlerine, histopatolojik ¢zelliklere ve
sonuc¢ parametrelerine dair veriler kaydedildi. Ki-67 proliferasyon indeksi, mitoz orani, ve de

kromogranin A ve sinaptofizin ile immunohistokimyasal boyanma, histopatolojik incelemeyle Received/Gelis :11.02.2020
degerlendirildi Accepted/Kabul: 20.05.2020

Bulgular: Calismaya yas ortalamasi 61,7 yil olan 17 hasta (9 erkek, 8 kadin) dahil edildi. Tumor DOI: 10.21673/anadoluklin.687259

9 hastada fundus, 5 hastada antrum, 3 hastada korpus yerlesimliydi. Histopatolojik deger- Corresponding author/Yazisma yazar
lendirme tanilari, 6 iyi diferansiye tip | NET ve 11 kotu diferansiye tip Il NET seklindeydi. Yedi Fatih Dasiran

(%41) hastada (gerektiginde adjuvan kemoterapiyle beraber) cerrahi, 6 (%35) hastada sadece Sevki Erek Yerleskesi, Gaziosmanpasa
endoskopik tedavi ve 4 hastada sadece kemoterapi uygulandi. On vedi (%41) hastanin 7’sinde ggg?gs;ts?ag'?uiigltesh Genel Cerrahi,
tani aninda uzak metastaz mevcuttu ve karaciger en sik metastaz gérulen organdi. E-mail: fatihdasiran@yahoo.com

Tartisma ve Sonug: Gastrik NET’ler mitotik aktivite ve Ki-67 indeksine gore U¢ gruba ayril-
maktadir. Bu ayrim icin serum gastrin diizeyi verileri ile endoskopik ve radyolojik calismalar
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gereklidir. Tedavi yaklasimi hastaligin tipine ve evresine gore degisir. Fatih Dasiran: 0000-0003-1358-0158
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INTRODUCTION

The term carcinoid was first used in 1907 for tumors
that exhibit a slower growth pattern and better prog-
nosis compared to carcinomas. The first definition
referred to small, multiple, invasive, slow-growing
lesions surrounded by non-differentiated tissue with
no capacity of metastasis (1). To date, many different
definitions and classifications have been made for car-
cinoid tumors. In 2010, the World Health Organiza-
tion (WHO) proposed a new classification because of
the difficulties with the existing classifications, and the
term carcinoid tumor was replaced by the expression
“neuroendocrine tumor” (NET). This grading system
of NETs was upgraded in 2017.

NETs constitute 0.5% of all malignancies (2). Al-
though they can be seen in various parts of the body,
they mostly originate from the gastrointestinal tract.
Gastrointestinal NETs commonly originate from the
ileum, appendix, and rectum (3,4). NETs of the stom-
ach are rare and comprise 0.3 to 1.7% of all gastric
cancers (5). These tumors develop from enterochro-
maffin-like (ECL) cells in the gastric mucosa and are
categorized into three types. Type I and II gastric NETs
are associated with achlorhydria, ECL cell hyperpla-
sia, and hypergastrinemia while type III is sporadic.
Characteristic features of the NET subtypes are sum-
marized in Table 1.

During the recent years, the reported incidence
and prevalence of gastric NETs have been on the rise,
due mostly to the increasingly widespread use of en-
doscopy. The treatment and prognosis in patients with
NETs vary according to the degree of differentiation
and tumor stage, with the prognosis often being bet-
ter at earlier stages (6-8). Accordingly, in this study we
aimed to investigate gastric NETs diagnosed and man-
aged in a single center and increase awareness of these
rare and poorly understood tumors.

I
MATERIALS AND METHODS

We retrospectively reviewed the medical records of pa-

tients who were treated with a diagnosis of gastric NET
at the Gaziosmanpasa University Medical Faculty Hos-
pital between January 2010 and December 2018. Pa-
tients under the age of 18 years were excluded. Data on
patient demographic characteristics, diagnostic work-

up, endoscopic and surgical treatment patterns, histo-
pathological features, and outcome parameters were
documented. The Ki-67 proliferation index, mitosis ra-
tio, immunohistochemical staining with chromogranin
A and synaptophysin were evaluated by histopathologi-
cal examination. The tumor grading was done according
to the WHO 2010 classification based on mitotic counts
and the Ki-67 proliferation index, regardless of tumor
size, extent and location (grade 1: well-differentiated,
low-grade; grade 2: well-differentiated, intermediate
grade; grade 3: poorly differentiated, high-grade). The
follow-up data were obtained from the medical records
and by telephone interviews.

Study ethics

The study protocol was approved by the Ethical Com-
mittee of the Gaziosmanpasa University (20-KAEK-
004).

Statistical analysis

Statistical analyses were performed by using the SPSS
20.0 software package. The Kaplan-Meier method was
used for survival analysis. The significance of survival-
related variables was assessed by Cox regression mod-
el. p<0.05 was considered statistically significant.

|
RESULTS

Of the 17 patients included, 9 (53%) were male and
8 (47%) were female. The mean patient age was 61.7
(40-83) years. Six (35%) patients had well-differenti-
ated, low-grade tumors while 11 (65%) had poorly dif-

ferentiated, high-grade tumors. No well-differentiated
intermediate-grade tumor was observed. Histopatho-
logical evaluation diagnosed 6 well-differentiated type
I NETs and 11 poorly differentiated type III NETs.

Nine patients had a tumor located in the fundus,
5 in the antrum, and 3 in the corpus. In none of the
patients the pylorus and cardia of the stomach were
involved. All patients were symptomatic and the most
common symptom was abdominal pain, followed by
loss of appetite, nausea and vomiting, constipation,
and diarrhea (Table 2).

Seven (41%) patients underwent surgery with or
without adjuvant chemotherapy, 6 (35%) only endo-
scopic treatment, and 4 only chemotherapy. Seven
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Table 1. Characteristic features of the NET subtypes

Type Incidence Endoscopy Gastrin pH Metastasis potential
(%)

! 70 Multiple, small, non-pedunculated ~ High High Low

I 5 polyps High Low Moderate

III 25 Solitary large lesions Normal Normal High

Table 2. Symptoms observed at the time of diagnosis

Symptoms n %
Abdominal pain 12 71
Loss of appetite 9 53
Nausea/vomiting 8 47
Constipation 6 35
Diarrhea 5 29
Melena/haematochezia 5 29

(41%) patients had distant metastases at the time of
diagnosis, with the liver being the most commonly in-
volved organ (n=6). One patient had liver and bone
metastases.

The mean follow-up was 41 months, with a 3-year
survival rate of 71%. The 3-year overall survival rate
was 83% for grade 1 tumors and 44% for grade 3 tu-
mors, and the difference in overall survival was statis-
tically significant (p<0.05). The 3-year overall survival
rate was 83% and only 33% for patients without and
with distant metastasis at the time of diagnosis, re-
spectively, and the difference between the two groups
was statistically significant (p<0.05).

|
DISCUSSION AND CONCLUSION
Gastrointestinal NETs are a heterogeneous group of

tumors originating from neuroendocrine cells of the
gastrointestinal tract with different degrees of differ-
entiation, slow growth rate, hormonal secretion when
functional, and lower malignancy potential compared
to epithelial tumors. While gastrointestinal NETs are
commonly located in the ileum, appendix, and rec-
tum, gastric NETs are rare (4). In a study using the
National Cancer Institute Surveillance, Epidemiology,
and Results program (1973-1997) data, 11,427 cases
were analyzed and it was found that of all NETs 54.5%
were gastrointestinal NETs, of which 7.2% originated
from the stomach (9). The mean age was 60.9 years for
the study sample, of which 54.2% were comprised of
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females. Similarly, in our study the mean patient age
was 61.7 years, with a female percentage of 47.1%.

Staging, tumor characteristics, and metastasis
should be investigated in patients with NETs. Tumor
size plays a decisive role in determining the treatment
approach in type I NETS; no further examination is re-
quired for type I gastric NETs smaller than 1 cm. One-
to-2-cm lesions should be evaluated by endoscopic
ultrasound (EUS) and removed by endoscopic inter-
vention if there is no muscularis propria invasion. For
lesions larger than 2 cm, metastasis work-up by com-
puterized tomography (CT) or magnetic resonance
imaging (MRI) is recommended (10,11). There is not
a consensus on the treatment of gastric NETs smaller
than 1 cm; close observation without any intervention,
excision of all lesions by endoscopy or surgery, endo-
scopic excision for lesions less than 5, and surgery for
more than 5 lesions are all effective and accepted treat-
ment modalities (12-15). Antrectomy and long-acting
somatostatin analogues for the reduction of gastrin
hormone secretion are also discussed (16,17). After
endoscopic excision of the lesions, annual endoscopic
follow-up should be performed.

In patients with type I NETS, surgery should be the
preferred treatment in case of tumor invasion of the
submucosa or muscularis propria, metastasis, lesions
larger than 2 cm, and poor differentiation shown by
histopathological examination. In our case series, his-
topathological evaluation diagnosed 6 (35.2%) type I
NETs in 5 females and 1 male whose mean age was
55.3 years. The tumor was located in the corpus in 2
and in the antrum in 4 of these patients. The tumor
size was 1 to 2 cm for 1 corpus-located tumor and 2
antrum-located tumors. Preoperatively, the cases were
first evaluated by EUS and muscularis propria inva-
sion was ruled out. Histopathological examination
after polypectomy revealed that the tumors were con-
fined to the mucosa and did not invade the submu-
cosa in these 3 patients. In the other 3 cases, the tumor
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size was less than 1 cm and endoscopic polypectomy
was performed. All patients underwent an endoscopic
check 6 months after the procedures and no recur-
rence was observed. Annual endoscopic follow-up was
then recommended.

Unlike the case with type I NETSs, observation with-
out treatment is not possible in patients with type II
gastric NETs. All detected lesions should be removed.
Endoscopic resection is performed in localized lesions
and surgical resection is performed in invasive or
metastatic lesions. Also, EUS, CT, MRI and octreotide
scintigraphy are recommended for the localization of
the underlying gastrinoma. Gastrinoma can be local-
ized by scintigraphy and EUS in almost two-thirds of
gastrinoma cases that cannot be detected by CT or
MRI (18).

Type III gastric NETS, in which deep invasion of
the gastric wall, lymphatic spread, and distant metasta-
sis are common, should be managed as gastric adeno-
carcinomas. These tumors consist of mixed endocrine
cell types, but ECL cells are still dominant. Lymph
node resection should be added to the partial or total
gastrectomy (12). In our case series, we observed 11
(64.7%) type III NETs in 8 males and 3 females whose
mean age was 65.1 years. The tumors originated from
the antrum in one patient, from the corpus in another
one, and from the cardia in the other nine cases. Distal
gastrectomy was performed in one patient while 6 pa-
tients underwent total gastrectomy. In all of the cases,
postoperative histopathological evaluation revealed
lymph node metastasis.

Surgery, systemic chemotherapy, or local treatment
modalities such as trans-catheter arterial emboliza-
tion or chemoembolization (TAE, TACE) and radio-
frequency ablation may be applied in liver metastases
due to gastric NETs. Single lesions considered suitable
for removal can be surgically removed (19,20). In our
study, liver metastasis was observed in 7 patients, 4 of
whom were not suitable for surgery due to poor gener-
al condition and received oncological treatment with
chemotherapeutic agents. Two patients underwent to-
tal radical gastrectomy and metastasectomy while one
patient underwent gastrectomy and radiofrequency
ablation after surgery.

Carcinoid syndrome (CS), characterized by sud-
den flushing and edema of the face, increased lacri-

mation, bronchospasm, and diarrhea, is rare in gastric
NETs. In the literature, the CS frequency in gastric
NETs ranges from 0 to 11%. It is more common in pa-
tients with type III gastric carcinoid tumors, possibly
due to the prevalence of liver metastases. Patients with
metastatic disease are more likely to develop CS, in
which somatostatin analogues can be used to treat the
symptoms (21). In our case series, there was no patient
with CS.

In conclusion, gastric NETs are categorized into
three groups according to mitotic activity and the Ki-
67 index. Data on serum gastrin levels and endoscopic
and radiological work-up are required for this catego-
rization. The treatment approach varies according to
the type and stage of the disease but still remains a
challenge for clinicians because of its rarity. Further
clinical studies are needed to improve the understand-
ing and management of gastric NETs.
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