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Abstract

Neuroendocrine tumours of the digestive system (GEP-NET) are relatively rare. Nevertheless, their diagnoses is rising as seen from studies
in the US and elsewhere. Gastric neuroendocrine tumours (Gastric NETs) vary through a wide clinical spectrum, from asymptomatic cases
to functioning tumours. Gastrointestinal specialists need to be aware and pursue these lesions as they are indolent with a malignant
variant and a potential for metastasis. A computerised search through our pathology laboratory data base, using codes for gastric,
carcinoid and neuroendocrine tumour/ hyperplasia, was used to identify cases from January 2008 to September 2014. Medical charts
were retrieved, examined. Eleven cases were identified and re-examined by one consultant pathologist. There were 5 females - mean age
of 50 years (39-59) and 6 males - mean age of 57 years (41-73). Mean follow up period was 4.5 years (1- 9). Gastric NETSs fall into Type |, Il
and lll (WHO Classification). Our series showed eight cases of Type | managed by biopsy/ endoscopic mucosal resection (EMR). No Type |
cases were identified and one case of Type Ill had a subtotal gastrectomy and lymphadenectomy. Two neuroendocrine hyperplasia cases
were managed by biopsy only. Cases were followed up (except one who refused) with regular upper endoscopy and imaging as indicated.
Aliterature review of managing Gastric NETs was discussed. We aim to alert gastrointestinal specialists by presenting a retrospective study

of Gastric NETs from a single teaching institution.
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Introduction

Inthe last decade, gastrointestinal physicians and surgeons
have noticed an increased incidence of neuroendocrine
growths occurring in the stomach while performing
routine upper gastrointestinal (UGI) endoscopies. All of
these lesions were histopathologically proven, a fact which
sometimes took them by surprise.

Neuroendocrine tumours (NETs) are epithelial neoplasms
principally with neuroendocrine differentiation. They
arise commonly in the gastrointestinal tract (67%) and
broncho pulmonary system (25%) although other sites
such as kidneys and ovaries lesions is recorded They have
the potential of secreting humoral factors that lead to
carcinoid syndrome [1].

Gastric neuroendocrine tumours (Gastric-NETSs), the focus
of our series, accounts for 0.6-2% of all gastric polyps
identified [2]. In the surveillance, Epidemiology and End
Results Program (SEER) data, Gastric NETs incidence has
risen reporting a 7% of GEP-NET [3]. It has a yearly age-
adjusted incidence of approximately 0.2 per population of
100,000. This is probably under reported as presented in
other studies to be up to 23% of GEP NETs probably due to
expanding upper Gl endoscopy indications [4].

In support of similar observations worldwide, we present
a retrospective study of eleven Gastric NETs encountered
during our practice, in a relatively small teaching hospital

(242 beds), over the period from January 2008 to September
2014. The majority of these cases were incidentally seen
and diagnosed. The aim is to highlight the incidence of
Gastric NETs and its management.

Materials and methods

We conducted a computer search through our pathology
laboratory data base. Codes for gastric, carcinoid and
neuroendocrine tumour/ hyperplasia/ carcinoma were
used to identify the cases for the period, January 2008 to
September 2014. Medical charts were retrieved, examined
and a summary table was presented.

Results and discussions

A total number of 11 cases were identified through the
study period. All identified cases were reviewed by one of
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our consultant pathologists. There were 5 females with a
mean age of 50 years [39-59] and 6 males with a mean age

Table 1: Summary of the results

of 57 years [41-73]. Mean follow up period was 4.5 years
[1-9]. Table 1 summarises these results.

Patient  Age Symptoms Lesion Investigations Biopsy Treatment Follow up cooumt_e
1-C.M 59 Abdominal Body nodule OGD+Bxy 2010, CT AP 2010: WDNET, G1, EMR 2010 MDT : Well
pain and >1cm Greater curve polyp > 1cm No ki 67: <2% (incomplete Annual
diarrhea (Greater curve) nodes, EUS 2010: 1.1 cm nodule,  T1INOMO excision), Sleeve OGD
7 mm gastrohepatic nodes, Oct. gastrectomy
Scan 2010 negative 2011.
2-AV 73 Pernicious  Fundic polyp OGD (2008), CT AP (2009): small WDNET, G1,  Excision Bxy. Refused N/A
anaemia <1 cm greater curve polyp and no ki 67: <2%
nodes, T1INOMO
Booked EUS/Oct (Refused)
3-M. 50 Epigastric Lesser curve OGD 2008, CT AP 2008: Normal, WDNET, G1, Excision Bxy. MDT: Well
McG pain/ polyp PET CT 2008: No increased ki 67:<2%, Annual
Pernicious  <1cm uptack., Oct scan 2009 Normal, T1NOMO. OGD +/-
anaemia EUS 2010: ? infiltrative lesion CAG EMR
lesser curve, Oct. scan 2010: Non
specific liver lesion, CT TAP 2010;
Normal. Repeat EUS 2010: 4mm
lesion excision biopsy.
4-A.D 39 Pernicious X2 fundic OGD 2011,CT AP Normal, Multi focal Excision Bxy. Annual Well
anaemia polyps positive thyroid antibodies WDNET, G2, OGD
<0.5cm ki 67: 7-10%,
T1INOMO,
CAG
5-D.K 54 Dyspepsia/ X3 fundic/body  OGD 2010, CT TAP 2011: small Diffuse Excision Bxy. Annual Well
Pernicious  cherry spots. vascular nodules 3-4 mm (greater WDNET, G1, OGD
anaemia curve), no nodes or mets, Oct ki 67: <1%..
scan: 2011 Normal, urine SHIAA: ~ TTNOMO
29.2
6- F.B 53 Dyspepsia Body/antral OGD(2010).CT TAP (2010): 3 NEC, G3, Bxy, Subtotal MDT: Well
lesion c¢m polypoidal mass in body of ki 67: 40%, gastrectomy+ Annual CT
2cm stomach,no nodes or mets T2NOMO omentectomy TAP, OGD
+ Lymph-
adenectomy
2010
7-1.M 67 Pernicious  Body polyp OGD 2011, CT TAP 2011:,Normal ~ WDNET, G1, Excision Bxy. MDT: Well
anaemia <0.5cm Oct. scan 2011:Negative,:EUS ki 67:< 2%, Annual
2011 TTNOMO, OGD
CAG
8-R.D 41 Dyspepsia Umbilicated OGD (2011), EUS (2011). CT TAP WDNET, G2, Bxy, EMR 2011 MDT: Well
body/antral (2011):Thickened greater curve ki 67: 5% (incomplete Annual CT
lesion <1 c¢m, wall with < or = 5mm celiac T1INOMO excision), Partial TAP/OGD
EUS: 1 cm. gastrohepatic and portahepatis Gasrectomy in
nodes. No mets 2011, TTbNOMO
9- N.K 58 Dyspepsia/ X 2 lesser curve OGD 2005, CT TAP 2005: WDNET, G1, Bxy, EMR 08 MDT Well
Pernicious  nodules<1cm thickened gastric wall, no discrete ki 67: 1% Annual
anaemia nodule, EUS 2006. OCT 2010 T1NOMO OGD
Normal,urine SHIAA
10-DF 56 Pernicious  Antral polyp OGD 2012, CT AP 2012: Normal NE Excision Bxy. Annual Well
anaemia, <0.5cm hyperplasia OGD
weight loss CAG
11-A.C 44 Dyspepsia Body- red spot  OGD 2014 NE Excision Bxy. Annual Well
hyperplasia OGD

Abbreviations: OGD: Oesophagogastrodudenoscopy; Bxy: biopsy; EUS: Endoscopic mucosal resection; Oct. scan: Octreotide scan; WDNET: well differentiated

neuroendocrine tumour/ Neuroendocrine carcinoma; EUS: Endoscopic ultrasound; EMR: Endoscopic mucosal resection; MDT: Multidisciplinary team
meeting; PET CT: Positron emission tomography-computed tomography; CAG: Chronic active gastritis; 5-HIAA: 5- Hydroxyacetic acid; CT TAP: Computed

tomography Thorax ~Abdomen and Pelvis; CT AP: Computed tomography Abdomen and Pelvis; NET: Neuroendocrine tumour; NE: Neuroendocrine; WHO
Grade 2010: G1,G2 and G3; Kl 67: proliferation index, AJCC; TNM: Tumour, node and metastasis.

In this series, we identified a total of 11 gastric cases, that
shows the wide spectrum of neuroendocrine tumours, 2
of which were neuroendocrine hyperplasia, 8 cases were
well differentiated neuroendocrine tumours (WDNET)
and one case of neuroendocrine carcinoma (NEC) (Table
1). Our discussion will focus on Gastric NET diagnosis and
management.

In the new millennium, the World Health Organization
(WHO) declared gastroenteropancreatic NET (GEP-NET)
gastrointestinal carcinoids and pancreatic endocrine
tumours-as the new term describing the old obsolete
“carcinoid” [5, 6]. Both the WHO and the American joint
committee on cancer (AJCC) TNM and stage classifications
served a better understanding in addressing them [6,
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7]. Albeit most of the NET tumours are silent some are
functional. This is due to the ability of neuroendocrine
cells to express synaptophysin, chromogranin A (CgA)
and other humoral factors that cause carcinoid syndrome
(cutaneous flushing and secretory diarrhoea) to occur in
about 10% of the cases [5].

Gastric NETs specific biochemical tests include serum
gastrin and CgA levels. H. Pylori antibodies, parietal cell
antibodies, thyroid functional test and thyroperoxidase
antibodies to better define chronic atrophic gastritis and
possible associationwith autoimmune thyroiditis[8]. Serum
chromogranin A is a valuable tumour marker in Gastric
NETs [5, 9]. About 80% of patients have elevated levels
which parallels overall tumour burden [10]. In carcinoid
syndrome, a twenty-four-hour urinary 5-HIAA level is 100%
sensitive and 88% specific [11]. Serum gastrin, serotonin,
histamine and substance P are also measured. Diagnosis
is made through histology in which immunohistochemistry
for CgA and synaptophysin is of utmost importance.
Both the mitotic count in 10 HPF and the Ki67 index are
mandatory in all cases. Ki67 is useful to grade patients
according to WHO classification 2010: G1-G3, NET [5,
12, 13]. While routine upper endoscopy help localise/
biopsy gastric lesions, endoscopic ultrasound (EUS) is an
invaluable method in their management. It can precisely
assess the size of the tumour and the depth of its invasion
[14, 15]. Somatostatin receptor scintigraphy (111Indium-
labeled octreotide scan), computed tomography (CT) and
magnetic resonance imaging (MRI) scans are all useful in
detecting primary tumour and metastasis. Nevertheless,
111Indium-labeled octreotide scan is far more sensitive
(90%) as compared to CT and MRI (80%) [5], these could
underestimate up to 25% of cases [16, 17]. In patients
who are on long acting octreotide drugs radiolabeled
metaiodobenzylguanidine (123I-MIBG) scanning is used
instead as these medications alter the somatostatin
receptor scintigraphy [5].

Although Gastric NETSs are classically divided into Type |, Il
and Ill, some authors add Type IV which is indistinguishable
from gastric adenocarcinomas apart from exhibiting
neuroendocrine cells within their matrix-debatable issue
[5, 6]. Inthis series, index cases 1-5and 7-9 (Table 1) were of
Type | which usually accounts for 70% - 80% of gastric NET
cases. They are small multifocal lesions (median diameter
of 5 mm) associated with autoimmune chronic atrophic
gastritis, due to gastric achlorhydria-hypergastrinemia-
enterochromaffin cell hyperplasia/ tumour mechanism [5,
6, 8, 18] They occur mostly in women and are usually non-
functioning tumors, typically found during UGI endoscopy
performed for dyspepsia orfor macrocyticoriron deficiency
anemia They are usually benign and well differentiated
(NET G1), however, rare cases of metastatic spread and
bad prognosis have been described [13]. Index case 4
(Figures 1a, 1b, 1c) small polyp on OGD with haematoxylin/
eosin and synaptophysin markers on histology respectively
while index case 8 (Figure 2) shows an umbilicated lesion.
Endoscopic mucosal resection is the treatment for lesions
<1 c¢m without muscularis mucosa involvement. Local
surgical excision is recommended for lesions >1 cm to
2 ¢m [5, 19], more than 5 lesions, and recurrence at a
previous site, high grade differentiation or emergency

bleeding [20], involvement of muscularis mucosa [21].
Suppression of hypergastrinemia by somatostatin analogs
(SSA) or surgical antrectomy are still a debated modality.
SSA proved good antiproliferative properties, but their
role in patients with Type 1 Gastric NETs should be
considered only according to expert opinion. Being usually
well differentiated and with low Ki67 (NET G1), generally
have an excellent prognosis. Five year survival rates are
>95% but they have an indolent clinical course with a
median recurrence-free survival of 24 months [5, 18, 22,
23]. Guidelines for post treatment surveillance from the
National Comprehensive Cancer Network NCCN, the North
American Neuroendocrine Tumour Society (NANETS) and
the European Neuroendocrine Tumour Society (ENETS)
of Type | and Il gastric carcinoids <2 cm include history
and physical examination with 6 to 12 monthly upper
endoscopy for three years and annually thereafter. Imaging
is reserved for clinically indicated cases [24, 25].

Figure 1a Type | small polyp.

There were no Type Il cases in our series. This coincides
with their low rate of approximately 5% of gastric NET cases.
These are associated with Zollinger-Ellison syndrome,
tumour driven hypergastrinemia from a pancreatic
or duodenal gastrinoma. They appear as small polyps
(diameter 1-2 cm) [6, 26, 27]. Treatment and follow up is
the same as in Type | although gastrectomy together with
surgical excision of underlying gastrinoma may be needed.
Five year survival rates are good (70%-90%) but still run an
indolent clinical course with a metastatic rate of 10-30%,
these involve more frequently the liver and abdominal
lymph nodes [5].
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Figure 1b H & E stain.

Figure 1c Synaptophysin.

Figure 2 Type | umbilicated lesion.

One case was identified of Type Il (index case 6 - Table
1, Figures 3a and 3b with haematoxylin / eosin and
synaptophysin markers on histology respectively) see link.
This type represents 20% of Gastric-NETs. They are usually
solitary and mostly belong to WHO group 3 (NEC G3), with

high Ki67 (>20), big diameter with infiltrative growth; they
occur mostly in men over 50 years of age [23]. They are
sporadic aggressive lesions with metastatic potential.
Treatment is by total or partial gastrectomy with lymph
node dissection as gastric adenocarcinoma [28-30]. Five-
year survival rates are <35%. Follow up should include
radiological investigations (CT scan/ MRI) and CgA as per
gastric adenocarcinoma protocols [5].

Figure 3b FB 4914 Synaptophysin.

Type IV is managed in the same way and follow up is
as gastric carcinoma [5, 6]. Tumours less than 2 cm
metastasise in less than 10% of cases [19], tumour related
death and malignant transformation are also rare [31].

There were 2 cases of gastric hyperplasia identified and
managed with excision biopsy and follow up annually,
(Index cases 10 and 11, Table 1, case 11; Figures 4a and
4b with haematoxylin/ eosin and synaptophysin markers
respectively on histology). Of note other cases had some
NE hyperplasia changes but not mentioned as they are
upgraded to NETSs.

Medical therapy has a role to play in Gastric NETs. It is
used in management of functioning tumours (to control
symptoms), non-functioning tumours (growth inhibition),
metastatic progression and in residual disease. Either
alone or in combination, somatostatin (SST) analogue
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Figure 4a Hyperplasia 6908 1 H & E stain.

Figure 4b Hyperplasia 6908 Synaptophysin.

(short/ long acting octreotide) and interferon-a are used. In
metastatic disease, systemic chemotherapy orradioisotope
therapy e.g.: I-131 MIBG is also an option. For isolated
liver metastasis, chaemoembolisation and radiofrequency
ablation are considered [5, 32-34]. The response to medical
therapy should be followed clinically and biochemically
every 3 months and radiolgically 6 months for 5 years
[35]. Gastric neuroendocrine cases, should be discussed
individually to tailor the best management in specialised
neuroendocrine tumour multidisciplinary meetings [2].

Conclusion

Although Gastric NETs are relatively rare, their incidence
is increasing as part of GEP-NET rise. Gastric NETs vary
through a wide clinical spectrum, from asymptomatic
cases to functioning tumours. Gastrointestinal physicians
and surgeons need to be aware and purse these lesions as
they are indolent with a malignant variant and a potential
for metastasis.
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