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Gynecological neuroendocrine neoplasms are rare entities and can be divided into two groups: carcinoids and
neuroendocrine carcinomas. Due to their rarity their management is not standardized. The aim of this work is to
summarize and discuss the current literature evidence on this pathology. A scoping literature review was per-
formed in multiple databases. Thirty-one studies were included: 30 case reports and one case series. Patients’ age
ranged between 28 and 92 years. Surgery was the most used treatment and the surgical approach included local
excision (N = 16/31; 51.6%) with (N = 5/16; 31.25%) or without (N = 11/16; 68.75%) inguinal lymphade-
nectomy. Adjuvant radiotherapy was delivered in 12 (38.7%) cases; instead, platinum-based therapies were
frequently used when chemotherapy was chosen for adjuvant treatment. The overall survival ranged between 20
days to 4 years. However, further research is needed; currently, multimodal approach including surgery,
chemotherapy and radiotherapy appeared safe and feasible for the treatment of these rare and aggressive
diseases.

1. Introduction

Primary neuroendocrine neoplasms (NENs) of the female genital
tract are rare cancers accounting for 2% of all gynecological malig-
nancies (Rouzbahman and Clarke, 2013a) and arising from the endo-
crine cells of the neuroectoderm, neural crest, and endoderm (Heller and
Shah, 2011; Tempfer et al., 2018). They usually affect the cervix and
ovary and only occasionally the vulva (Crane et al., 2020). In the gy-
necological tract, only Bartholin glands and the fallopian tube contain
immunohistochemically-normal neuroendocrine cells (Chen et al.,
2021; Grondin et al., 2019) that are instead normally identifiable in the
gastrointestinal and respiratory tract, where NENs are a common diag-
nosis (Di Domenico et al., 2020). Synaptophysin and chromogranin A

are co-stored and co-secreted by NENs and the cell surface expresses
somatostatin receptors (Heller and Shah, 2011; Oronsky et al., 2017) of
whom excessive secretion causes a typical paraneoplastic syndrome
(Dias et al., 2015). NENs can be divided into two biologically and clin-
ically different groups: well-differentiated NETs (WDNETs), or carci-
noids, and poorly differentiated NETs (PDNETs), or NE carcinomas
(NECs), which include small cell (SCNECs) and large cell (LCNECs),
being the latter the rarest (Rindi et al., 2018). A subtype of SCNECs
originating from sensory Merkel cells of the skin is represented by
Merkel cell carcinomas (MCC), which typically interest the vulva
(Patibandla et al., 2018a). In the most recent WHO classification, NECs
seem the only type of NENs originating in the vulva (Rindi et al., 2018;
Talia and Ganesan, 2022) even if sporadic vulvar carcinoids have been
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reported in the literature (Srivastava et al., 2012). Their histogenesis
and pathogenesis are not clear yet. While most MCCs might be caused by
monoclonal integration of Merkel cell polyomavirus or by exposure to
ultraviolet light (Patibandla et al., 2018a), the role of high-risk HPV on
the pathogenesis of non-MCC NENs can be only supposed based on the
association described in squamous cell vulvar and vaginal carcinoma
and cervical NECs (Castle et al., 2018). Due to their extreme rarity,
optimal management is not standardized and prognosis data are lacking.
Since there is currently no consensus nor guidelines regarding the
management of NENs, the present work aims to summarize and discuss
the state-of-the-art literature evidence on this rare disease, in particular:
i) to update and synthesize the literature concerning primary vulvar
NENS; ii) to report any information regarding clinic-pathological fea-
tures, treatment strategies, and patients’ outcomes.

2. Material and methods
2.1. Data sources and searches

A scoping literature review was performed according to the PRISMA
guidelines from April 2022 to December 2022 (Page et al., 2021),
searching in multiple databases (PubMed, Scopus and Web of Science)
the following combination of the following keywords and MESH:

2 . ELRTS

“vulvar neuroendocrine tumor”, “vulvar small cell cancer”, “vulvar large
cell cancer”, “vulvar carcinoids”, “vulvar Merkel cell carcinoma” with
no limitations or additional filters. Relevant articles were obtained in
full-text format and screened for additional references. The protocol has
not been registered. We defined inclusion criteria for the literature
search and data reporting according to the Population, Intervention,
Comparison, and Outcomes (PICO) methodology (Methley et al., 2014)

as follows:

— Population: patients with a diagnosis of primary vulvar NENs;

— Intervention: any type of treatment, including surgery, chemo-
therapy, radiotherapy, or observational treatment;

— Comparison: if available, any randomized controlled trials or
matched case studies

— Outcomes: local control, survival rates and toxicities of the reported
treatment delivered.

— Study design: any interventional, observational, prospective, case
series/reports and retrospective studies

Manuscripts were included in the analysis if the following criteria
were met: i) studies describing patients’ diagnosis of vulvar NEN; ii)
articles written in the English language; iii) interventional, observa-
tional, prospective, and retrospective studies can be considered; iv)
considering the rarity of these cases, case reports were included. The
exclusion criteria were: i) abstracts of medical conferences, editorials,
and preliminary studies with animal models; ii) previous reviews and/or
multimedia materials about vulvar NENs; iii) papers written in lan-
guages other than English; iv) manuscripts that reported primary vulvar
tumor other than NENs (squamous cell carcinoma (SCC), melanomas,
sarcomas, lymphomas, etc.); metastatic vulvar NENs, tumors not arising
from the vulva; cases with uncertain diagnosis.

2.2. Study selection

Four independent reviewers (IC, MGV, RF and TGDA) selected the
studies using a 2-steps screening method. In the first step, the screening
of titles and abstracts was performed to verify eligibility/inclusion
criteria and exclude irrelevant studies. In the 2nd step, full texts of
relevant articles were screened by the 4 reviewers to: (1) verify study
eligibility and inclusion criteria and (2) avoid duplications of the
included cases. Two other authors (VDM and RM) independently
searched reference lists of recognized manuscripts in order to integrate
the literature search. AB and IP checked the data extracted.
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Discrepancies between the investigators were resolved through a
consensus.

2.3. Statistical analysis

Before data analysis, we performed an exploration phase of the data.
Categorical data were described by frequency and percentage, with
continuous data by mean, median, and range. The percentages of pa-
tients or studies for whom the specific data were available were reported
if required for the description of the endpoints.

3. Result

While the initial results led to 258 publications, after the screening
process, only thirty-one studies met the inclusion criteria (Fig. 1). The
manuscripts included in the analysis were published between 1985 and
2022. Overall, we found 30 case reports (Copeland et al., 1985; Hus-
seinzadeh et al., 1988; Chandeying et al., 1989; Cliby et al., 1991; Chen,
1994; Loret de Mola et al., 1993; Scurry et al., 1996; Gil-Moreno et al.,
1997; Hierro et al., 2000; Obermair et al., 2001; Nuciforo et al., 2004;
Pawar et al., 2005; Khoury-Collado et al., 2005; Mohit et al., 2009;
Sheikh et al., 2010; Iavazzo et al., 2011; Soni et al., 2011; Winer et al.,
2012; Zhang et al., 2012; Liu and Yue, 2013; Fawzi et al., 1997; Ami-
nimoghaddam et al., 2016; van Rosmalen et al., 2016; Correia et al.,
2017; Gabrilovich et al., 2017; Kamian et al., 2018; Wu et al., 2018;
Botha et al., 2020; Jamshidi et al., 2020; Yin et al., 2022) and one case
series (Frumovitz et al., 2020). Key characteristics of the analyzed
population and treatments are summarized in Tables 1 and 2 and the
details are reported in Supplemental Tables 1 and 2 respectively.

3.1. Population

A total of 31 patients were eligible for the final analysis. Across all
studies, the age of patients ranged between 28 and 92 years (median:
52.5 years). Tumor site was reported in 30/31 (96.8%) patients
(Copeland et al., 1985; Husseinzadeh et al., 1988; Chandeying et al.,
1989; Cliby et al., 1991; Chen, 1994; Loret de Mola et al., 1993; Scurry
et al., 1996; Gil-Moreno et al., 1997; Hierro et al., 2000; Obermair et al.,
2001; Nuciforo et al., 2004; Pawar et al., 2005; Khoury-Collado et al.,
2005; Mohit et al., 2009; Sheikh et al., 2010; Iavazzo et al., 2011; Soni
et al., 2011; Winer et al., 2012; Zhang et al., 2012; Liu and Yue, 2013;
Fawzi et al., 1997; Aminimoghaddam et al., 2016; van Rosmalen et al.,
2016; Correia et al., 2017; Gabrilovich et al., 2017; Kamian et al., 2018;
Wu et al., 2018; Botha et al., 2020; Jamshidi et al., 2020; Yin et al.,
2022) and was unknown for only 1 (3.2%) patient (Liu and Yue, 2013).
NENs were located in a labium majus in 13 (41.9%) patients (Chan-
deying et al., 1989; Gil-Moreno et al., 1997; Nuciforo et al., 2004; Pawar
et al., 2005; Mohit et al., 2009; Sheikh et al., 2010; Iavazzo et al., 2011;
Soni et al., 2011; Aminimoghaddam et al., 2016; van Rosmalen et al.,
2016; Gabrilovich et al., 2017; Botha et al., 2020; Yin et al., 2022), a
labium minus in 3 (9.67%) (Husseinzadeh et al., 1988; Hierro et al.,
2000; Kamian et al., 2018), both the lips in 1 (3.2%) (Correia et al.,
2017), the Bartholin gland in 7 (22.5%) (Copeland et al., 1985; Chan-
deying et al., 1989; Obermair et al., 2001; Khoury-Collado et al., 2005;
Soni et al., 2011; Wu et al., 2018; Jamshidi et al., 2020), the inguinal
region in 1 (3.2%) (Winer et al., 2012) and other parts of the vulva in the
remaining cases (Cliby et al., 1991; Chen, 1994; Loret de Mola et al.,
1993; Scurry et al.,, 1996; Zhang et al., 2012; Fawzi et al., 1997).
Available histotype subvariants were as follows: MCC in 16 (51.6%)
(Chandeying et al., 1989; Chen, 1994; Loret de Mola et al., 1993; Scurry
et al., 1996; Gil-Moreno et al., 1997; Hierro et al., 2000; Pawar et al.,
2005; Khoury-Collado et al., 2005; Mohit et al., 2009; Sheikh et al.,
2010; Iavazzo et al., 2011; Soni et al., 2011; Winer et al., 2012; Ami-
nimoghaddam et al., 2016; Kamian et al., 2018; Botha et al., 2020),
SCNECs in 7 (22.5%) (Copeland et al., 1985; Cliby et al., 1991; Obermair
et al., 2001; Correia et al., 2017; Wu et al., 2018; Jamshidi et al., 2020;
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Articles identified through search database searching

N= 775

Articles excluded after title
and abstract screening
N= 363

Articles included in full-text

screening
N=412

Articles excluded
after full-text

screening
N= 382

Articles eligible for data
charting scoping literature

review
N= 30

Fig. 1. Flowchart of the literature search process.

Table 1
Population’s characteristics.
N Age Histologic subtype Primary site Figo stage
pts (years)
31 Mean: MCC: 16 Labium majus: L1
52.5 SCNEC: 7 13 I: 2
Range: PDNET: 1 Labium minus: I: 11
28-92 VC and AC with NE 3 Unknown:
differentiation: 3 Both lips: 1 17
Paragangliomas: 2 Bartholin
Unclassified: 2 gland: 7
Inguinal
region: 1
Other vulvar
sites: 5
Unknown: 1

MCC: Merkel cell carcinomas; SCNECs: small cell neuroendocrine carcinoma;
PDNET: poorly differentiated neuroendocrine carcinoma; VC: vulvar carcinoma;
AC: adenocarcinoma; NE: neuroendocrine.

Table 2
Treatment and outcomes.
N Surgery Medical treatment Radiotherapy
pts
31 Local excision: 16 Adjuvant medical Neoadjuvant
Radical vulvectomy: treatment: 9 radiotherapy: 1
11 Medical treatment at Adjuvant

Hemivulvectomy: 3 relapse: 2
Medical treatment for

progression: 3

radiotherapy: 12

Frumovitz et al., 2020), PDNET in 1 (3.2%) (Fawzi et al., 1997), vulvar
carcinoma and adenocarcinoma with neuroendocrine differentiation in
3 (9.4%) cases (Zhang et al., 2012; van Rosmalen et al., 2016; Gabri-
lovich et al., 2017) and paragangliomas features were described in 2
(6.25%) cases (Nuciforo et al., 2004; Liu and Yue, 2013). In 2 (9.67%)
cases the tumor was not classified (Husseinzadeh et al., 1988; Yin et al.,
2022). Tumor stage was reported in 45.1% (N = 14/31) of the entire
cohort (Husseinzadeh et al., 1988; Chandeying et al., 1989; Gil-Moreno
et al., 1997; Hierro et al., 2000; Obermair et al., 2001; Pawar et al.,
2005; Khoury-Collado et al., 2005; Sheikh et al., 2010; Iavazzo et al.,
2011; Soni et al., 2011; van Rosmalen et al., 2016; Correia et al., 2017;
Gabrilovich et al., 2017 Apr; Kamian et al., 2018) ranging between I and
IIB. The tumor grading (G), reported only in 9 (29%) cases (Copeland
et al., 1985 Nov; Gil-Moreno et al., 1997 Mar; Mohit et al., 2009 May;
Fawzi et al., 1997 Jan; Aminimoghaddam et al., 2016; Correia et al.,
2017; Gabrilovich et al., 2017; Kamian et al., 2018; Yin et al., 2022) was
mainly G3 (N = 7/9; 77.78%) (Copeland et al., 1985; Mohit et al., 2009;
Fawzi et al., 1997; Correia et al., 2017; Gabrilovich et al., 2017; Kamian
et al., 2018) followed by G2 (N =1/9; 11,11%) (Aminimoghaddam
et al., 2016) and undifferentiated (N = 1/9; 11,11%) (Gil-Moreno et al.,
1997). One (3.2%) woman was affected by HIV (Botha et al., 2020) and
the HPV status was reported only in 1 (3.2%) case (Correia et al., 2017).

3.2. Intervention

Surgery was the first treatment choice in most studies and details
were reported in Table 2. The main surgical approach consisted in a
local excision (N =16/31; 51.6%) with (N =5/16; 31.25%) (Hierro
et al.,, 2000; Khoury-Collado et al., 2005; Gabrilovich et al., 2017;
Kamian et al., 2018; Wu et al., 2018) or without (N = 11/16; 68.75%)
inguinal lymphadenectomy (Chen, 1994; Loret de Mola et al., 1993;
Gil-Moreno et al., 1997; Obermair et al., 2001; Pawar et al., 2005; Mohit
et al., 2009; Sheikh et al., 2010; Soni et al., 2011; Winer et al., 2012;
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Zhang et al., 2012; Yin et al., 2022). Eleven (35.48%) patients under-
went radical vulvectomy, mainly associated with mono or bilateral
inguinal lymphadenectomy (Husseinzadeh et al., 1988; Chandeying
et al., 1989; Scurry et al., 1996; Nuciforo et al., 2004; Mohit et al., 2009;
Tavazzo et al., 2011; Fawzi et al., 1997; Correia et al., 2017; Kamian
et al., 2018; Botha et al., 2020; Jamshidi et al., 2020). Hemivulvectomy
with mono or bilateral inguinal lymphadenectomy was performed in 3
(9.67%) cases (Copeland et al., 1985; Cliby et al., 1991; Aminimog-
haddam et al., 2016). Adjuvant radiotherapy (RT) was delivered in 12
(38.7%) cases and total doses ranged between 5000 and 6000 rad
(Copeland et al., 1985; Husseinzadeh et al., 1988; Chandeying et al.,
1989) in the oldest reports and 45-65 Gy in the newest (Scurry et al.,
1996; Hierro et al., 2000; Khoury-Collado et al., 2005; Mohit et al.,
2009; Kamian et al., 2018; Jamshidi et al., 2020). Mainly the RT fol-
lowed a conventional fractionation schedule, except in Kamian et al. in
which hyper-fractionation (for a total dose of 45 Gy/ over 30 fractions
twice a day) was chosen (Kamian et al., 2018). The RT volumes mainly
included the vulvar region, pelvis and inguinal node stations; Scurry
et al. included the para-aortic for an MCC with squamous and glandular
differentiation arising in the posterior fourchette and left labium (Scurry
et al., 1996). Neoadjuvant RT up to a total dose of 30 Gy in 10 fractions
was described in Mohit et al (Mohit et al., 2009). The most commonly
reported medical treatment regimens included cisplatin/cyclophospha-
mide/methotrexate, cisplatin/paclitaxel; cisplatin/etoposide; cyclo-
phosphamide/vincristine/doxorubicin. Pembrolizumab 200 mg
intravenously every 3 weeks was reported by Frumovitz et al (Frumovitz
et al., 2020).

3.3. Comparison

None of the studies included a control group for comparison.

3.4. Outcomes

When reported, the outcome measures varied widely across the
included studies. The local control (LC) and the progression-free survival
(PFS) ranged between 8 weeks to 4 years (Copeland et al., 1985; Hus-
seinzadeh et al., 1988; Cliby et al., 1991; Chen, 1994; Loret de Mola
et al., 1993; Scurry et al., 1996; Gil-Moreno et al., 1997; Obermair et al.,
2001; Nuciforo et al., 2004; Khoury-Collado et al., 2005; Mohit et al.,
2009; Sheikh et al., 2010; Soni et al., 2011; Zhang et al., 2012; Liu and
Yue, 2013; Aminimoghaddam et al., 2016; van Rosmalen et al., 2016;
Gabrilovich et al., 2017; Kamian et al., 2018; Wu et al., 2018; Botha
et al., 2020; Jamshidi et al., 2020; Yin et al., 2022). The Overall survival
(0S) ranged between 20 days after active treatment to 4 years (Copeland
et al., 1985; Cliby et al., 1991; Chen, 1994; Loret de Mola et al., 1993;
Scurry et al., 1996; Gil-Moreno et al., 1997; Hierro et al., 2000; Ober-
mair et al., 2001; Nuciforo et al., 2004; Khoury-Collado et al., 2005;
Mohit et al., 2009; Liu and Yue, 2013; Fawzi et al., 1997; Aminimog-
haddam et al., 2016; van Rosmalen et al., 2016; Gabrilovich et al., 2017;
Wu et al., 2018; Botha et al., 2020; Jamshidi et al., 2020; Yin et al.,
2022). Where available, data on the type of treatment at recurrences are
outlined in Supplemental Table 2. In cases of local recurrence, surgical
excision remained the most frequent treatment (Loret de Mola et al.,
1993; Nuciforo et al., 2004; Mohit et al., 2009; Soni et al., 2011; Yin
et al., 2022). RT was chosen as a local approach in case of systemic
progression. Systemic chemotherapy was mainly used in the case of
distant progressive disease (Husseinzadeh et al., 1988; Chen, 1994;
Loret de Mola et al., 1993; Soni et al., 2011; Jamshidi et al., 2020).
Details on the outcomes of each study are shown in Supplemental
Table 2. When reported, the toxicity rates were mild, except for Fawzi et
al (Fawzi et al., 1997). and Hierro et al (Hierro et al., 2000). in which
women died from bleeding of the right groin probably from the femoral
artery and sepsis, respectively.
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4. Discussion

The gynecological NENs, primary or secondary, are uncommon dis-
ease accounting for 2% of all gynecological tumors (Gadducci et al.,
2017; Gardner et al., 2011; Patibandla et al., 2018b; Rouzbahman and
Clarke, 2013b). Across the female genital tract NENs, vulvar NENs are
the rarest forms (Caruso et al. (2021).

There are currently neither treatment guidelines nor consensus,
based on prospective, well-designed clinical trials, because of the rarity
of these tumors and, consequently, vulvar NENs represent a consider-
able therapeutic challenge for clinicians. To try to fill this knowledge
gap, we reviewed the literature collecting the evidence of this uncom-
mon tumor and analyzing the clinical management as well as outcomes.

We found only case report and a vulvar case in a little cohort of
gynecological NENs for a total of 31 patients from 31 different studies
(Copeland et al., 1985; Husseinzadeh et al., 1988; Chandeying et al.,
1989; Cliby et al., 1991; Chen, 1994; Loret de Mola et al., 1993; Scurry
et al., 1996; Gil-Moreno et al., 1997; Hierro et al., 2000; Obermair et al.,
2001; Nuciforo et al., 2004; Pawar et al., 2005; Khoury-Collado et al.,
2005; Mohit et al., 2009; Sheikh et al., 2010; Iavazzo et al., 2011; Soni
et al., 2011; Winer et al., 2012; Zhang et al., 2012; Liu and Yue, 2013;
Fawzi et al., 1997; Aminimoghaddam et al., 2016; van Rosmalen et al.,
2016; Correia et al., 2017; Gabrilovich et al., 2017; Kamian et al., 2018;
Wu et al., 2018; Botha et al., 2020; Jamshidi et al., 2020; Yin et al., 2022;
Frumovitz et al., 2020). For this reason, a meta-analysis was not feasible.
The current review showed that these neoplasms are generally diag-
nosed in younger women compared to most common vulvar cancers
such as SCC, with a median age of 52.5 years (range: 28-92 years). The
most common histological subtypes were MCCs presented in more than
50% of the analyzed cohort (Chandeying et al., 1989; Chen, 1994; Loret
de Mola et al., 1993; Scurry et al., 1996; Gil-Moreno et al., 1997; Hierro
et al., 2000; Pawar et al., 2005; Khoury-Collado et al., 2005; Mohit et al.,
2009; Sheikh et al., 2010; Iavazzo et al., 2011; Soni et al., 2011; Winer
et al., 2012; Aminimoghaddam et al., 2016; Kamian et al., 2018; Botha
et al., 2020) followed by SCNECs (Copeland et al., 1985; Cliby et al.,
1991; Obermair et al., 2001; Correia et al., 2017; Wu et al., 2018;
Jamshidi et al., 2020; Frumovitz et al., 2020). This review confirmed
that surgical excision is the first-line approach to vulvar NENs and that
the final diagnosis was mostly achieved after previous local excisions
performed in non-referral centers (Palaia et al., 2011). Considering the
high tendency to develop local and distant relapse compared to the most
common squamous cell carcinomas, we found that inguinal lymphade-
nectomy (mono or bilateral) was generally performed (Copeland et al.,
1985; Husseinzadeh et al., 1988; Chandeying et al., 1989; Cliby et al.,
1991; Scurry et al., 1996; Hierro et al., 2000; Nuciforo et al., 2004;
Khoury-Collado et al., 2005; Mohit et al., 2009; Iavazzo et al., 2011;
Fawzi et al., 1997; Aminimoghaddam et al., 2016; Correia et al., 2017;
Gabrilovich et al., 2017; Kamian et al., 2018; Wu et al., 2018; Botha
etal., 2020; Jamshidi et al., 2020). So far there is no agreement on which
surgical technique reduces the risk of local relapses and, at the same
time, improves patient quality of life minimizing long-term morbidity
(Palaia et al., 2011). It should be stressed that in the analyzed cases,
surgical complications were rarely reported and consisted mainly in
wound breakdown or dehiscence (Husseinzadeh et al., 1988; Chandey-
ing et al., 1989; Scurry et al., 1996; Hierro et al., 2000; Mohit et al.,
2009; Yin et al., 2022) or severe adverse events (Hierro et al., 2000;
Fawzi et al., 1997; Yin et al., 2022). However, considering that NENs
might affect young and almost sexually active women, the surgical
morbidity must be better known to suggest the appropriate medical
strategy.

The most effective adjuvant approach remains controversial (Basile
etal., 2006). The role of adjuvant RT in skin MCCs has been addressed in
several previous works (Zeitoun et al., 2022; Savage et al., 1997;
Meeuwissen et al., 1995) in which adjuvant RT has been proven to
reduce local relapses compared to surgery alone. The radiosensitivity of
NENSs justifies the use of RT also in the other subtypes. The volume of RT
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described in the analyzed cases included the tumor bed, the vulvar, and
the pelvic region, with some cases delivering at inguinal or even
para-aortic lymph nodes. For unresectable diseases or patients unfit for
surgery, definitive RT could be an option (Howitt et al., 2017; Kefeli and
Usubiitiin, 2015; Khan and Barnes, 2012) as well as for palliation in case
of oligoprogression (Jamshidi et al., 2020). Across the selected studies,
the technical RT details were seldom reported and differed substantially,
underlining the need for standardization of the doses and volumes in the
management of NENs. Moreover, considering the high radiosensitivity
and the importance to avoid RT sequelae after RT often negatively im-
pacts the urogynecological sphere and the well-being of the patients
(Barcellini et al., 2022), particle RT (Helm et al., 2022) might be tested
in the future.

Systemic therapy schemes, often used in a multimodal approach with
surgery and RT, both in adjuvant and palliative settings, were mainly
extrapolated from data published in neuroendocrine carcinoma of the
lung. The most frequently used regimen included: cisplatin and etopo-
side (Husseinzadeh et al., 1988; Chen, 1994; Loret de Mola et al., 1993;
Wu et al., 2018; Jamshidi et al., 2020) followed by carboplatin/cisplatin
and paclitaxel (Gabrilovich et al., 2017; Kamian et al., 2018) cisplatin,
methotrexate and cyclophosphamide (Soni et al., 2011), irinotecan
(Jamshidi et al., 2020). Pembrolizumab was tested on one vulvar SCNEC
in the open-label, investigator-initiated phase II basket trial by Frumo-
vitz et al (Frumovitz et al., 2020). and demonstrated minimal activity in
recurrent tumors. Considering the possibility to increase the efficacy of
immunotherapy when it is combined with RT, further studies might be
warranted (Durante and Formenti, 2020) also in this challenging sce-
nario. There is an emerging enthusiasm for investigating the role of
other molecular targeted agents in NENs (Bellati et al., 2007) of whom
results will probably become available in the next future. In particular,
Bellati et al. demonstrated that cancer testis tumor-associated antigens
(C/T-TAAs) are frequently expressed in aggressive vulvar cancer and
could be used, in future, as prognostic markers as well as targets for
immunotherapy.

Considering medical treatments other than chemotherapy, tyrosine
kinase inhibitors (TKI) and (ICI) could represent a future therapeutic
approach for the treatment of neuroendocrine tumors of the vulva.
Promising anti-tumor activity and safety have been demonstrated in
other vulvar cancer and neuroendocrine tumor types, however, further
studies are needed to demonstrate their effectiveness in vulvar NEN
(Bogani et al., 2023; Raymond et al., 2011).

Overall, the clinical outcome of patients with vulvar NEN is very
poor and worse than that of most frequent vulvar histotypes of the
comparable stage, being the PFS and the OS less than 2 years in the
majority of reported cases. Unfortunately, given the high heterogeneity
of available data, it is difficult to provide an exhaustive summary and
draw definitive conclusions about the prognostic/predictive factors
impacting survival. Considering the dismal prognosis, future treatments
should include the adoption of synergistic combination strategies with
new drugs also combined with new RT techniques. Due to the rarity of
this disease, it will be essential to centralize patients with vulvar NENs in
referral centres highly specialized in the diagnosis and management of
rare tumors and being part of network collaborative groups on rare
diseases. In addition, neuroendocrine tumors can be difficult to diagnose
and a second review at a specialized centre can help to ensure the correct
diagnosis and offer patients the best possible care. Moreover, it should
be mandatory to collaborate and share single-institution experiences
worldwide in order to create evidence-based data. Last but not least,
patients with advanced, recurrent or metastatic gynecological NENs
should be strongly encouraged to participate in clinical trials.

5. Conclusions
We reviewed the available literature on vulvar NENs, focusing on the

treatment option and outcomes. We summarized the state-of-the-art
literature evidence on vulvar NENs, with a focus on available
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treatment approaches and outcomes. A multimodal approach including
surgery, chemotherapy and RT appeared safe and feasible. However, the
incidence of the disease, the low-quality evidence of the analyzed pa-
pers, which are mostly case reports, and the wide variability in treat-
ment strategies mean that definitive recommendations regarding the
best practice cannot be made.

It is urgently necessary to create international debates with experts
in rare gynecological tumors also on single clinical cases as well as in-
ternational databases in order to collect adequate data to make a step
forward in the treatment of these rare and aggressive diseases.
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