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1. What has changed?
Neuroendocrine neoplasms (NENs) can develop in most

organs, including the female genital tract [1], due to the dif-
fuse localisation of neuroendocrine cells throughout the body
[2]. The classification of NENs has been based on various
organ-specific terminologies and criteria. Therefore, it was
difficult for physicians, patients, and pathologists to under-
stand the bigger picture regarding NENs. Furthermore, it
was almost impossible to extrapolate the findings obtained
from one organ to another. However, in 2010, the World
HealthOrganization (WHO) introduced a revolutionary uni-
versal classification system for the gastro-entero-pancreatic
(GEP) tract [3]. This revision initially used NENs to describe
both neuroendocrine tumours (NETs) and neuroendocrine
carcinomas (NECs). GEP-NENs can be classified into three
types: (1) NETs, for well-differentiated NENs, (2) NECs, for
poorly differentiatedNENs, and (3)mixed adeno-NECs. This
paved the way to the tumour-agnostic diagnosis of NENs.
The principles of the common classification framework for
NENs were also utilised in the WHO 2017 classification of
pancreatic NENs [4] and theWHO 2019 classification for di-
gestive system tumours [5] with some revisions.

The WHO modified the NEN categories for the female
genital tract (Table 1). In the WHO 2014 classification for
female reproductive organs [6], NENs of the uterine cor-
pus, cervix, vagina, and vulva are divided into two tumours
types: (1) low-grade NETs and (2) high-grade NECs. How-
ever, ovarian NENs are classified into four types: (1) carci-
noid, (2) small-cell carcinoma of the ovary, pulmonary type
(SCCOPT), (3) small-cell carcinoma of the ovary, hypercal-
caemic type (SCCOHT), and (4) paraganglioma. In the lat-
est WHO 2020 classification for female genital tumours [7],
NENs are separated from sections on individual organs and
are covered in an independent chapter. Except for ovarian
carcinoids, four tumour types of NENs are proposed. Similar
to that in the previous revision, the categorization for ovar-
ian NENs did not follow pre-existing principles of classifica-
tion. Although SCCOHT is not subcategorised as anNEN, an
SWI/SNF-deficient malignancy due to inactivating somatic
or germline SMARCA4 mutations is found in almost all cases
[8].

2. What is the problem?
There are three unsolved problems related to NENs in gy-

naecological malignancies: (1) non-categorisation of ovarian
carcinoids as NETs, (2) difficulty in establishing a pathologic
diagnosis, and (3) limited information regarding the treat-
ment options for NENs.

In the WHO 2020 classification for female genital tu-
mours, ovarian NETs are not introduced because of the ex-
cellent prognosis of low-grade NETs and limited evidence
for tumour grading [7]. However, a study from the Kan-
sai Clinical Oncology Group in Japan found that retrospec-
tive adaption of the GEP-NEN classification for ovarian
NENs is feasible and well correlated with the prognosis of
ovarian NENs [9]. The study examined 64 ovarian NENs
through a central pathologic review using a common slide set
(hematoxylin-eosin, Ki67, chromogranin A, synaptophysin,
and/or NCAM1). Forty-eight of 64 samples were available
for final data analysis (34 NETs, 14 NECs), excluding 13 cases
(20%) of diagnostic discrepancy between two independent
pathologic reviewers and three cases (5%) of SCCOHT. This
study showed that ovarianNETs tended to behave in a benign
fashionwithmetastatic and/or invasive potential. Therefore,
it is desirable to categorise ovarian carcinoids into ovarian
NETs in the next WHO revision.

The difficulty in establishing a pathologic diagnosis is ap-
plicable not only to ovarian NENs but also to tumours of the
uterine cervix and corpus. Kuji et al. examined 71 cervi-
cal small-cell NECs through a central pathologic review and
found that 19 cases (27%) did not involve small-cell NECs
[10]. Matsumoto et al. studied 65 endometrial NECs through
a central pathological review and found that 23 of 65 (35%)
cases did not involve NECs [11]. These diagnostic discrep-
ancies suggest that a new diagnostic marker is required for
NENs.

To date, treatment strategies have been only established
for cervical small-cell NECs based on the National Compre-
hensive Cancer Network guideline [12]; however, due to
their rarity, the exact treatment for ovarian and endometrial
NENs has not yet been identified. The Surveillance, Epidemi-
ology, and End Results database lacks data on chemotherapy
for SCCOHT and SCCOPT [13]. For endometrial NENs, the
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Table 1. Modifications of theWHO classification for tumours of the female genital tract from 2014 to 2020.
Site WHO 2014 WHO 2020

Ovary

Carcinoid Ovarian carcinoid
Small-cell carcinoma, hypercalcaemic type Non-NEN*
Small-cell carcinoma, pulmonary type

NET
Small-cell NEC
Large-cell NEC
Carcinoma admixed with NEC

Paraganglioma†

Uterine corpus
Low-grade NET
High-grade NEC

Uterine cervix
Low-grade NET
High-grade NEC
Adenocarcinoma admixed with NEC

Vagina
Small-cell NEC
Large-cell NEC

Vulva
High-grade NEC
Merkel cell tumour‡

*Small-cell carcinoma, hypercalcaemic type was re-categorised into miscellaneous tumours of the
ovary. †Paraganglioma was re-categorised from miscellaneous tumours in ovarian tumours to Von
Hippel-Lindau syndrome in genetic tumour syndromes of the female genital tract. ‡Merkel cell
tumour was deleted from the subject index.
NEN, neuroendocrine tumour; NEC, neuroendocrine carcinoma; NET, neuroendocrine tumour.

study by Schlechtweg et al. examining 364 cases of small-
/large-cell NECs and NECs with carcinoma components us-
ing the National Cancer Database revealed data on only first-
line adjuvant therapy (chemotherapy or radiation) without
details of chemotherapeutic agents [14].

3. What dowe need?
Achaete-scute family bHLH transcription factor 1

(ASCL1) and INSM transcriptional repressor 1 (INSM1) are
promising diagnostic markers for lung NENs [15]. In lung
tumours, the NOTCH1-HES1 signalling pathway represses
neuroendocrine differentiation by inactivating INSM1 and
ASCL1. The inactivation of INSM1 and ASCL1 promotes
the expression of three neuroendocrine molecules: chromo-
granin A, synaptophysin, and NCAM1. In other words, the
present immunohistochemical diagnostic markers are not a
cause but a consequence of neuroendocrine differentiation.
If we apply these upstream molecules for the diagnosis of
gynaecological NENs, diagnostic accuracy is expected to be
high.

Data on the diagnostic molecular pathology of NENs are
needed. Historically, breakthroughs in molecular pathology
for gynaecological neoplasms have changed the methods of
diagnosis. In the past, DNA polymorphisms in hydatidiform
moles and FOXL2 mutation in adult-type granulosa cell tu-
mours have been evaluated. Recently, SMARCA4 mutation
has been reported for SCCOHT. The combination of mor-
phological and molecular approaches is a powerful tool to di-
agnose gynaecological NENs.

Generally, NETs respond well to surgical resection alone,
whereas NECs have a short response duration to existing pri-
mary therapies and an extremely poor prognosis. There-
fore, established adjuvant therapies and promising second-
line treatments are needed. Due to the low incidence of gy-

naecological NENs, it is difficult to obtain new evidence. To
change this situation, a paradigm shift from organ-specific to
tumour-agnostic diagnosis and treatment is needed. In this
way, promising targeted therapies traditionally used for tu-
mours of other organs (such as octreotide for midgut NENs
and sunitinib and everolimus for pancreatic NENs) may be
utilised for gynaecological NENs.
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