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Background. Recently there has been a lot of discussion about the terminology and classification of
neuroendocrine tumours of the gastrointestinal tract. The WHO has recommended a change of terminology and
classification of these tumours. In 2019 a significant update was done in the WHO classification of neuroendocrine
tumours of GIT in which neuroendocrine carcinomas (NECs) are all considered high-grade tumours. Previously,
grade 1 and 2 tumours were regarded as neuroendocrine tumours (NETs) and grade 3 neoplasms as NECs. The
new classification avoids confusion between these two clinically and molecularly distinct notions.

Objective. The aim of the research was to study GI neuroendocrine neoplasms and classify them as per
location and Histopathological classification of GI neuroendocrine neoplasms according to the recent WHO
classification. To use IHC whenever and wherever required for categorization of GI NET's.

Methods. Over a period of 15 years, a total of 85 cases of neuroendocrine neoplasms of GIT were studied.
The histopathological material of patients was reviewed and histopathological diagnosis confirmed. Paraffin
embedded tissue blocks were used to study and review the material. Sections from tissue blocks were stained.
Five-micron sections were cut and stained. The sections were stained using DAKO LSAB-2® system HRP glass slides
coated with 0.5% poly-lysine.

Results. Out of 85 cases 40 involved male and 45 female patients. The mean age was 46.4 years; age range
9-85 years. In our study, appendix 24 (28.23%) and stomach 11 (12.95%) were the commonest sites of primary
involvement followed by colon (10), ileum (10), duodenum (5), GE junction (5), jejunum (3), oesophagus (2), rectum
(2) and gall bladder (1). Metastasis to the liver were observed in 12 patients with known and unknown primary
diagnosis. Based on the latest WHO classification 5 patients were classified under NECs and the rest under NETS.

Conclusions. Neuroendocrine tumours (NETs) are uncommon malignancies of GIT. Appendix followed by
stomach was the most common anatomical site. NET Grade 1 was the most common histological type. IHC markers

NSE, Synaptophysin and Chromogranin can be used in diagnosis of NETS.
KEYWORDS: carcinoid; neuroendocrine tumours; neuroendocrine carcinoma; IHC; histopathology.

Introduction

Gastrointestinal endocrine tumours cur-
rently referred to as gastrointestinal neuro-
endocrine tumours (GI-NETs), were known as
carcinoids previously [1-4]. Accumulation of
evidence has given way for newer and updated
classification [4-6]. NENs account for about 0.5%
of newly diagnosed neoplasms [7]. An increase
in frequency of carcinoids is being noticed
possibly as a result of increased ascertainment
of cases from the ever-increasing use of diag-
nostic techniques [8]. The majority are well-
differentiated neoplasms that can be diagnosed
easily by traditional light microscopy and
routine immunohistochemistry, but a small
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proportion can cause diagnostic difficulty.
Gastrointestinal neuroendocrine tumours (GI-
NETs) are currently sub-classified on mor-
phologic grounds into Well differentiated NETs
(WD-NETs) that have an indolent clinical course
and the poorly differentiated ones that, on
account of their outspoken malignant charac-
teristics and aggressive clinical behaviour, are
designated as poorly differentiated neuro-
endocrine carcinomas (PD-NECASs). In this
classification, tumours that were referred to as
carcinoids would correspond to the WD-NETSs.
In routinely processed tissue sections, these
neuroendocrine cells can be conveniently iden-
tified histochemically by their argentaffin or
argyrophil properties or immunohistochemi-
cally by staining for such generic neuroendocrine
markers as chromogranins, synaptophysin,
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neuron-specific enolase (NSE) and PGP9.5 etc.
that relate to their neurosecretory granules,
cytosol, or vesicles. Specific cell types such as
serotonin-producing EC cells, histamine-pro-
ducing ECL cells, gastrin-producing G cells, or
Somatostatin producing D cells, etc. are si-
milarly best identified by the immunohisto-
chemical localization of their secretory products
in their cytoplasm. Previously neuroendocrine
tumours were classified on the basis of site
which led to divergence in terminologies and
criteria. So, in 2010 a new WHO classification
was published for neuroendocrine neoplasms.
The main feature of this new classification
system is the distinction between well-diffe-
rentiated NETs and poorly differentiated NECs.
Although NETs and NECs are not closely related
neoplasms, they share the expression of neuro-
endocrine markers [1-3]. In this classification
NETs are graded into G1, G2, and G3 based on
mitotic rate and/or Ki-67 proliferation index.
The mitotic rates used for grading NETs are
expressed as the number of mitoses/mm?,
which is assessed by counting in 50 fields of
0.2 mm?2. Although the mitotic rate yields an
accurate assessment, it may be unreliable for

small samples. To determine the Ki-67 proli-
feration index, at least 500 cells in the regions
of highest labelling, known as “hotspots”, are
counted. These areas are identified via scanning
magnification. When areas with two varying
proliferation indices are present in a particular
sample, the area with higher proliferation index
is selected for grading purposes [3, 9-13]. NECs
are subtyped into small-cell NEC (SCNEC) and
large-cell NEC (LCNEC). By definition, NECs are
always high-grade neoplasms. Hence, as per
the new WHO classification, NECs are not
assigned any grade to avoid any confusion with
neuroendocrine tumours in the G3 category
(Table 1). In this single centre study, our objec-
tive was to study GI neuroendocrine neoplasms
and classify them as per location. The tumours
according to the recent WHO classification were
further classified. We used IHC whenever and
wherever required for categorisation of GI
NET’s.

Methods

The study period was 15 years. The histo-
pathological material of patients was reviewed
and histopathological diagnosis was confirmed.

Table 1. The 2019 World Health Organization (WHO) classification for neuroendocrine
neoplasms (NEN) of the digestive tract

Well-Differentiated NEN Ki-67 Index (%) Mitotic Index (HPF)
NET G-1 (low-grade) <3 <2/10
NET G-2 (intermediate-grade) 3-20 2-20/10
NET G-3 (high-grade) >20 >20/10
Poorly differentiated NEN
NEC G-3 >20 >20/10
Small-cell type, Large-cell type

Mixed Neuroendocrine-nonneuroendocrine neoplasm (MiNEN)

Notes: NEN - neuroendocrine neoplasms, HPF - high-power fields, NET - neuroendocrine tumours, NEC - neuroendocrine

carcinomas.
Table 2. Distribution of cases as per location
Site Number

Appendix 24
Stomach 11
Colon 10
Ileum 10
Duodenum 5
GE Junction 5
Jejunum 3
Oesophagus 2
Rectum 2
Gall bladder 1
Secondaries to liver 12
Total 85
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The medical records of patients were reviewed
and primary site of involvement of GI tract was
confirmed. The specimens preserved in the
Department of Pathology were used to study
the gross appearance of the tumours and
further material obtained from specimens and
processed as and when needed. Paraffin
embedded tissue blocks were used to study
and review the material. Sections from tissue
blocks were stained for immunostains and
hematoxylin and eosin (H&E). The corresponding
slides for the respective cases were used to
study and classify the cases based on morpho-
logy. For the prospective material the specimens
received fresh were fixed in 10% formalin. After
adequate fixation representative bits were
given. The tissue bits were processed and em-
bedded in paraffin for pathological examination.
Five-micron sections were cut and stained.
Immunohistochemical studies were carried out
using 5-micron paraffin sections. The sections
were stained using DAKO LSAB-2® system HRP
glass slides coated with 0.5% poly-lysine.

Results

Atotal of 85 cases were found, out of which
40 were males and 45 were females. Mean age
was 46.4 years with age ranging 9-85 years old.
Table 2 gives the details of tumours origin.

Gastric neuroendocrine tumours were
further classified into type 1, 2 and 3 on the
basis of endoscopic and histology findings.
Among 11 cases, 8 were type 1, 2 were type 2
and 1 case was type 3 (Fig. 1 and 2). Fig. 3-5
show histopathology and immunohistochemical
details using different stains employed in our
study.
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Fig. 1. Distended stomach showing circumferential thickening
and mass within gastric wall with peri-gastric fat infiltration
and lymphadenopathy on CECT.
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Fig. 2. Showing endoscopic picture of gastric neuroendocrine tumours E
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Table 3. Distribution of cases as per grading

Grade | NO. OF CASES
Well-Differentiated NEN
NET G-1 (low-grade) 38
NET G-2 (intermediate-grade) 32
NET G-3 (high-grade) 10
Poorly differentiated NEN
NECG-3 5
Small-cell type, Large-cell type
Mixed Neuroendocrine-nonneuroendocrine neoplasm (MiNEN)

Notes: NEN - neuroendocrine neoplasms, HPF - high-power fields, NET - neuroendocrine tumors, NEC - neuroendocrine car-
cinomas.

Fig. 4. A. Gross photomicrograph of gastrectomy specimen showing a large ulcerated growth infiltrating into serosa.

B. (H&E 400X): Small to medium sized tumour cells with scant to moderate cytoplasm, salt and pepper chromatin with tumour
cells arranged in sheets trabeculae and rosettes (inset).

C. (Chromogranin A; CGA): Tumour cells stained strongly positive for chromogranin A.

D. (neuron specific enolase; NSE): Tumour cells stained strongly positive for NSE.
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Fig. 5. A. (H&E): Shows deposits of a tumour in liver with cells arranged in acinar and nesting pattern.
B. (neuron specific enolase NSE): Tumour cells show positivity for synaptophysin.
C. (synaptophysin): Tumour cells show positive staining for synaptophysin.

Discussion

Neuroendocrine tumours of the gut have
been also called as carcinoids ever since
Oberndorfor coined this term to designate
tumours that resembled carcinomas but
behaved as if they were benign. Using ‘carcinoid’
as a collective term has certain limitations that
this term does not differentiate benign from
malignant tumours, morphologically identical
tumours at different sites can show divergent
prognosis and the cell of origin can be different
in all tumours. The tumours arising from these
cells differ in their respective locations, etio-
logical factors, pathogenesis and also prognosis.
The mean age at diagnosis of NET of GIT in the
present study was 46.4 years. Similar results
were observed in studies by Rothenstein ] et al
[14] Bruna Estrozi et al [15] and Amarapurkar
DN et al [16] where the mean age at diagnosis
was 56, 52.8 and 53 respectively. The studies by

Rothenstein | et al and Amarapurkar DN et al
showed that males were more commonly
involved with neuroendocrine tumours of GIT
as in our study [14,16]. Most of the patients
presented with nonspecific symptoms of ab-
dominal pain and vomiting. Similar findings
have been noted by Amarapurkar et al, who
reported 74 cases of NETs of GIT-pancreas [16].
It was found out that the appendix was the
most common site of primary NENs followed
by the stomach, however in the study by
Klimstra et al the ileum and appendix have been
reported as the most common sites for NET
[17]. Maggard et al found the small intestine to
be the most common site accounting for 44.7%
[18]. Amarapurkar et al found that the stomach
(30.2%) was the most common site followed by
the pancreas (23.3%) [16]. In our study NET G1
was the most common histologic type followed
by NET G2 and neuroendocrine carcinomas
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respectively that correlated with the literature
where Rothenstein J et al and Amarapurkar et
al also found NET G1 as the most common
tumour [14,16]. Similarly, according to Matsui
Ketal[19] and Okita NT etal [20], neuroendocrine
carcinoma is a rare tumour with highly ma-
lignant biological behaviour exhibiting aggres-
sive growth that leads to vascular invasion,
distant metastasis and poor prognosis [19,20].
Our results were similar to the study by Ama-
rapurkar et al in which Metastasis was seen in
18.9% of cases and Yamaguchi et al. who
reported metastatic deposits in 7 out of the 45
cases (15.5%) [16,21]. Immunohistochemical
studies were used to confirm the diagnosis of
neuroendocrine tumours. Our study also
showed that NSE and synaptophysin were
expressed by most of the tumours compare to
chromogranin. Anna Fen-Yau Li et al also found
that NSE and synaptophysin were useful mar-
kers in confirming Neuroendocrine tumours.
[22].

Conclusions

Neuroendocrine tumours (NETs) are un-
common malignancies of GIT. The appendix
followed by the stomach was the most common
anatomical site. NET Grade 1 was the most
common histological type. IHC markers NSE,
synaptophysin and chromogranin can be used
in diagnosis of NETSs.
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Bctyn. OcmaHHIiM yacom eedemeca 6a2amo OucKycili ujo0o mepmiHonoz2ii ma kaacugikayii Helipo-
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€HOOKPUHHUX NYXAUH W/AYHKOBO-KUWK08020 mpakmy. BOO3 pekomeHdysana 3MiHUMU mepmiHOA02it0 ma
Kaacugikayiro yux nyxauH. Y 2019 poyi 6yn0 8HeceHo 3Ha4He 0Ho8/MeHHs 8 knacugikayito BOO3 HelipoeHOOKpUHHUX
nyxAuH WAYHKOBO-KUWKOB020 Mpakmy, 8 AKil yci HelipoeHOOKpUHHI kapyuHomu (NEC) esaxcaromeca
HOB0YMBOPEHHAMU 8UCOKO20 CMyneHs maxckocmi. PaHiwe nyxauHu 1 i 2 cmyneHsa esaxcanuca Helipo-
eHOOKpUHHUMU nyxauHamu (NET), a HogoymeopeHHa 3 cmyneHs - NEC. Hosa knacugikayis 0038045€ yHUKHYmMuU
NAyYMaHUHU M Yumu 080Ma NAMO02ISAMU Pi3HUMU HA KAIHIYHOMY Ma MO/eKyASpHOMY PiBHSAX.

MeTa. Bug4umu HelipoeHOOKPUHHI HOBOYMBOPEHHS W/YHKOBO-KUWKO8020 MPAKmy ma Kaacugikyeamu
ix 30 nokanizayiero ma 2icmonamosno2idyHor Kaacuikayieto HelipoeHOOKPUHHUX HOBOYMBOPEHb W/YHKOBO-
KUWKOB8020 Mpakmy 3a oCMaHHeo kaacupikayiero BOO3. [na kamezopu3sayii HelipoeHOOKpUHHUX
HOB0YMBOPEHbL WIYHKOBO-KUWKOBO20 MPAKMY 8UKOPUCMO8Y8aAU IMyHO2ICMOXiMiYHUT MemoOd.

MeTtopwu. [ipomsazom 15 pokie docnidxiceHo 85 sunadkie HelipoeHOOKpUHHUX HosoymeopeHs LLIKT. Busyascs
2icmonamosioziyHuli Mamepian nayieHmie ma niomeepoxcysascs 2icmonamosnoziyHuli 0iazHo3. 15 eue4yeHHs
ma nepeznAdy Mamepiany 8UKOPUCMO8Y8AAUCS MKAHUHHI 6/10KU npocoYeHi hapadiHoM. 3pi3u mosuwjuHor 5
MiKpoHig papbysanu Ha npedmemHomy ckai nokpumomy 0,5% nosinizuHom 3a donomozotro cucmemu HRP DAKO
LSAB-2®.

PesynbTtaTu. 3 85 sunadkie 40 6ynu yonosikamu ma 45 xiHkamu. CepedHili 8ik cmaHosue 46,4 poky;
gikosull diana3oH 9-85 pokis. ¥ HawoMmy docnioxeHHi aneHOukc 24 (28,23%) i wiayHok 11 (12,95%) 6yau
Had4yacmiwumu MicyssMu nepeuHHO20 ypaxceHHs, 30 HUMU c1idysanu mosecma kuwka (10), kaybosa kuwka (10),
deaHadysmMunNana Kuwka (5), 2acmpoezopazaneHe 3'€0HAHHS (5), MOHKA KUWKA (3), cmpagoxio (2), npsamy KUWKY
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(2) i #os4Hul mixyp (1). ¥ 12 nayieHmie 3 gidoMuM i He8i0OMUM nepe8UHHUM 0ia2HO30M Cnocmepi2anucs
Memacmasu 8 neyiHky. Ha ocHogi ocmaHHboiI knacugikayii BOO3 5 nayieHmie 6ynu sidHeceHi do NEC, a pewma -

do NET.

BUCHOBKW. HelipoeHOOKpUHHI nyxauHu (NET) € piOKiCHUMU 3/108KiCHUMU HOB0YMBOPEHHAMU W/1YHKO8O-
KUWK08020 MpPakmy. AneHOUKC i WAyHOK ypaxcanucs Halivacmiwe. NET 1 cmyneHs 6yau HalnowupeHiuum
2icmonoziyHuM munom. IMyHozicmoximiyHi mapkepu NSE, Synaptophysin i Chromogranin moxyme 6ymu

gukopucmaHi e diaeHocmuyi NET.

KJ/TOYOBI C/IOBA: KapuUuHOif; HEPOEHAOKPUHHI NYX/IUHN; HEVPOEHAOKPUHHA KapLMHOMaA;

imyHoricToximiuHniA meTopa,; rictonaTosoris.
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