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ABSTRACT

Background. Neuroendocrine tumors (NETs) of the endometrium are exceptionally rare. NETs
belong to a heterogeneous group of neuroendocrine neoplasms (NENSs) that infrequently involve
the genital tract and typically present with abnormal vaginal bleeding.

Case presentation. We report a case involving a 77-years-old woman who experienced abnormal
uterine bleeding persisting for one year. Initial evaluation utilizing transvaginal ultrasound revealed
an area of increased endometrial thickness, prompting further investigation. Subsequent office
hysteroscopy confirmed the presence of an endometrial lesion macroscopically without signs of
malignancy, necessitating a polypectomy. Histological examination of the excised polyp revealed in
the first instance a G1 endometrioid carcinoma of the endometrium. Consequently, the patient
underwent a total laparoscopic hysterectomy, bilateral salpingo-oophorectomy, as well as sentinel
left and right external iliac node dissection. Surprisingly, the pathologic assessment of the final
surgical specimen revealed an unusual mixed endometrial tumor consisting of both G2
endometrioid adenocarcinoma and G2 neuroendocrine tumor (NET, formerly known as carcinoid).

Conclusions. This specific presentation is supported by a limited number of documented cases
within the current literature. The patient is currently alive, with no evidence of recurrence, and is
being closely monitored, with follow-up appointments scheduled every three months.
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Introduction

Neuroendocrine tumors (NETSs) of the endometrium are exceptionally rare [1,2], with less than ten
cases documented in the English literature, as summarized in table 1 [2—7] .NETs belong to a
heterogeneous group of neuroendocrine neoplasms (NENSs) that infrequently involve the genital
tract and typically present with abnormal vaginal bleeding [8]. Endometrial NENs can be classified
into two main categories: NETs (previously referred to as carcinoid) and Neuroendocrine
carcinomas (NECs), further distinguished into small cell and large cell subtypes [9]. NECs are
considered distinct histotypes due to their high invasiveness and poor prognosis [10], even when
coexisting with neuroendocrine (NE) features [11]. On the other hand, NETs generally exhibit a
favorable prognosis [4]. The presence of pure NENs or mixed histotypes, often involving
endometrioid carcinoma, can be determined through pathological and immunohistochemical (IHC)
analyses. [10]. This paper presents a comprehensive case report and literature review of a rare
instance of a mixed endometrial tumor comprising adenocarcinoma and moderately differentiated
NET. Our study aims to enhance the understanding of the diagnostic and management strategies
for such uncommon endometrial tumor.

Case presentation

The patient in this case study was a 77-year-old pluriparous woman who presented with abnormal
uterine bleeding and was referred to the Gynecologic Emergency Room. Her past medical history
revealed hypertension and hypercholesterolemia. Initial evaluation with transvaginal sonography
revealed an area of increased endometrial thickness of 16 millimeters. A diagnostic hysteroscopy
was subsequently performed ten days later, revealing an endometrial polyp, without any
macroscopic sign of malignancy. Four months thereafter, an endometrial polypectomy was
conducted during a second hysteroscopy. Histological examination of the excised polyp indicated
characteristics consistent with a low grade (G1) endometrioid carcinoma of the endometrium. As a
result, the patient underwent an oncological pre-operative assessment. A CT scan revealed a
vegetating endometrial lesion measuring approximately 44x35x30 mm, with no evidence of
lymphadenopathies and the absence of endo-abdominal free fluid. The serum oncological markers
(Ca125, Ca15.3, Ca 19.9, CEA) were all within normal ranges. CA125 was 18.0 U/mL.
Preoperative magnetic resonance imaging (MRI) was not performed. Consequently, the patient
was referred to the Department of Gynecologic Surgery and underwent a total laparoscopic
hysterectomy with bilateral salpingo-oophorectomy, sentinel left external iliac node with
indocyanine green (ICG) tracer, and right external iliac node dissection. The postoperative hospital
stay was uneventful.

Unexpectedly, the final pathological examination revealed a mixed-type endometrial tumor,
consisting of endometrioid adenocarcinoma and concomitant NET, both exhibiting Grade 2 (G2)
grading (pT1a NO FIGO IA G2, low-risk endometrial carcinoma). The adenocarcinoma cells
displayed positive estrogen and progesterone receptor expression, while the neuroendocrine cells
demonstrated positive staining for synaptophysin and chromogranin. This immunohistochemical
profile strongly suggested the presence of a NET component. The expression of Ki67 was 12%,
with the presence of 8 mitotic figures per 10 high-power fields (HPF). According to the fifth edition
of the WHO classification, this finding categorized the tumor as a G2 NET [9]. It is noteworthy that
the patient did not exhibit any symptoms related to carcinoid syndrome. Six weeks following the
surgical intervention, a total-body CT scan was performed. It revealed no oncological findings,
except for reactive submandibular lymph nodes measuring approximately 1 cm. Subsequently,
after multiple meetings of the multidisciplinary team, and in agreement with the oncology
colleagues, it was decided, following radical surgery, to pursue a close follow-up with repeated CT
scans every 3-6 months for the first two years. The patient is currently alive, with no evidence of
recurrence. Informed consent was signed by the patient.



Discussion

Neuroendocrine neoplasms (NENs) of the endometrium are rare tumors that develop in cells of
the NE system, which might have the potential of syntetizing and secreting hormones, and can
occur in various organs throughout the body. As outlined above, according to the latest WHO
classification of female genital tumours NENs are divided according to histological grade into NETs
and NECs. Additional information regarding the latest WHO classification of NEN of the
gynecological tract can be found in table 2 [9]. As for NENs in other body districts, NETs are
distinguished from NECs based on grading, mitotic index, and Ki-67, as shown in tables 2 and 3
[9,12]. In the previous classification of female genital tumours by WHO dating from 2014, NETs
were further classified into typical carcynoids (TCs) or atypical carcinoids (ATCs) [13]. With the
exception of the ovaries, the designations carcinoid, TC and ATC were excluded from the
nomenclature in the latest classification [14]. On the other hand, NECs can be divided into small-
cell (SCNEC) or large-cell (LCNEC) subtypes. Overall, NENs of the gynecologic organs account
for 2% of gynecological neoplams [15], while according to the most extensive analysis utilizing the
National Cancer Database, endometrial NENs represent approximately 1.3% of the total cases of
endometrial carcinomas (EC) [16] . It should be noted that NENs are not included in the latest
molecular classification of ECs [17]. The advancements in molecular biology have enabled the
creation of a detailed EC patient profile, which guides individualized therapeutic approaches and
follow-up, thereby reducing overtreatment and enhancing clinical outcomes. The National
Comprehensive Cancer Network (NCCN) guidelines have further refined this profile by identifying
additional risk factors for EC patients, such as age over 60 years, LVSI status, and tumor size.
Moreover, recent studies have investigated the impact of comorbidities and medications on EC
prognosis, contributing to a more precise and comprehensive patient assessment [18].

Endometrial NETs

Primary NETs of the endometrium are exceptionally rare, as shown by the very few reports in
literature summarised in Table 1. The first case diagnosed dates back to 1978 by Ueda et al [7]. In
1993, Chetty et al. documented a carcinoid tumor situated in the uterine fundus with argentaffin-
positive cells [3]. Lazar et al. reported in 1996 a patient aged 21 years who presented with a
carcinoid tumor located in the uterus. [5] For the histological assessment was used argentic
impregnation in Fontana-Masson staining that showed the presence of intracytoplasmic
granulations. The diagnosis was subsequently confirmed through IHC of S100 protein, confirming
the secretory activity of the tumoral cells [5]. Gonzalez-Bosquet et al. described a carcinoid tumor
in a 75-years-old patient with vaginal bleeding and a hyperechoic area resembling hyperplasia
shown on transvaginal ultrasound [6] .Another report comes from Hong et al. of a 61-years-old
woman with abnormal uterine bleeding (AUB) and a uterine lesion similar to a myoma [4]. After
performing a total hysterectomy and bilateral salpingo-oophorectomy, upon visual inspection, the
endometrial cavity displayed a distinct, raised mass measuring 5 cm, extending through most of
the underlying myometrium. Under microscopic examination of the mass, neuron-specific enolase
(NSE) and chromogranin markers exhibited positive reactions [4].

In 2022, Zhang et al. conducted a study utilizing the Surveillance, Epidemiology, and End Results
(SEER) database to identify individuals diagnosed with endometrial neuroendocrine tumors (NETSs)
within the period of 2004 to 2015 [19]. Among other findings, they reported two cases of TCs and
one case of ATC of the endometrium, the latter representing the first case of ATC tumor of the
endometrium described in the literature [19] .Unfortunately, no additional information on the
abovementioned cases was provided.

Small-cell Neuroendocrine carcinomas (SCNEC) of the Endometrium



Small-cell neuroendocrine carcinomas (SCNEC) of the endometrium represent a rare and
aggressive subtype within the spectrum of endometrial NENs, accounting approximately for 0.8%
of all endometrial carcinomas [20]. These tumors are characterized by distinctive histological
features, including small cells with high nuclear-to-cytoplasmic ratios, scanty cytoplasm, and finely
granular chromatin [21]. SCNECs of the endometrium are associated with an aggressive clinical
course, rapid disease progression, and a tendency for early metastasis. They commonly present
with advanced-stage disease at the time of diagnosis, limiting treatment options and leading to
poor overall prognosis [22] .The pathogenesis of SCNECs of the endometrium is not fully
understood, but emerging evidence suggests potential associations with alterations in tumor
suppressor genes, such as TP53, RB1, and PTEN [21].

Around 80 cases of SCNEC have been described in the literature [23]. Among the isolated case
reports stand the case series by Abeler et al. [24], Huntsman et al. [25] and van Hoeven et al. [26],
involving respectively 14, 16 and 10 patients. Between the most recent reports, Zhang et al. found
56 patients with SCNEC by searching through the SEER database [19]; a very recent report of the
current year by Gupta et al. describes a metastatic SCNEC in a 67-years-old patient [27].

Due to the rarity and aggressive nature of SCNECSs, there is a need for standardized diagnostic
criteria and treatment guidelines to improve patient outcomes.

Large-cell Neuroendocrine carcinomas (LCNEC) of the Endometrium

Large-cell neuroendocrine carcinomas (LCNEC) of the endometrium are considered another
distinctive subtype among NENSs, charachterized by their rarity and high aggressiveness, similarly
to the small-cell subtype. The pathology of LCNEC is distinguished by the presence of an
organoid, trabecular, or cordlike growth pattern, accompanied by peripheral palisading, rosette
clusters, and regions of necrosis [28]. LCNEC typically exhibits argyrophilic positivity and
demonstrates immunopositivity for synaptophysin, CD56, or chromogranin markers [29]. Burkeen
et al. identified 13 cases of endometrial LCNEC in a review of the literature, highlighting the
exceptional rarity of this subtype of NECas [30]. From an imaging point of view, the magnetic
resonance imaging (MRI) characteristics of LCNEC can be misleading, appearing to resemble the
MRI features observed in poorly differentiated endometrial adenocarcinomas and uterine
sarcomas, as shown by Makihara et al.[31] As for their small-cell counterpart, a coexistence of
diverse histological subtypes such as adenocarcinoma, squamous cell carcinoma, or SCNEC has
been reported, indicating the potential for significant histological heterogeneity within these tumors
[32]. Evidence of the latter statement can be found in a recent report by Inoue et al. in which they
describe a high-grade mixed large and small cell neuroendocrine carcinoma (L/SCNEC) coexisting
with an endometrioid carcinoma of the endometrium with high-microsatellite instability [33].
Mulvany et al. described a similar occurrence in a series of 5 LCNEC, 4 of which mixed with
endometrioid carcinoma, and one with a SCNEC component [34]. It is noteworthy that in one of the
largest series involving 25 NECs, the 84% was represented by LCNEC, in countertendency with
the published literature, substantially consisting of reports focused on SCNEC [7].

Prognosis and outcomes of NECs

NECs of the endometrium present a significant clinical challenge due to their rarity and aggressive
behavior. As previously mentioned, frequently at the time of diagnosis endometrial NECs manifest
as advanced-stage disease and are characterized by a poor prognosis [7]. Furthermore, in patients
diagnosed with NECs hematogenous and lymphatic metastasis can occur at an early stage of the
disease [35]. In addition, their remarkable infrequency makes it difficult to perform high-quality
scientific studies, and thus to assess the most effective treatment strategies for this type of tumors.
Matsumoto et al. carried out a retrospective analysis of 42 cases, showing that pure type exhibited



a markedly inferior prognosis in comparison to cases diagnosed as mixed type [36]. On the other
hand, cases treated with a complete, radical surgery showed a significant improvement in
prognosis compared with those not undergoing surgery or undergoing an incomplete resection[36].
Pocrnich et al. analyzed the clinicopathologic features of a series of 25 NECs [8]. In their series, all
the patients underwent surgical excision, 20 out of 25 underwent adjuvant therapy, and no patient
underwent neo-adjuvant therapy. The mean survival was 12.3 months, and 28% of patients
achieved a 5-years survival [8]. The previously mentioned work by Zhang et al. through SEER
database involved 170 cases of NECs, making up the study with the largest cohort in the current
literature [19]. For each stage, the 5-year overall survival (OS) rates of patients were 59.86%,
42.86%, 32.75%, and 6.04%, respectively. Likewise, the 5-year cancer-specific survival (CSS)
rates were 59.86%, 50.0%, 38.33%, and 6.39%, respectively. The multivariate analysis revealed
that the AJCC stage and treatment emerged as autonomous prognostic factors for overall survival
(OS), whereas the AJCC stage, lymph node metastasis, and treatment emerged as independent
predictors for cancer-specific survival (CSS) [19]. In the first two stages of the disease, the 5-years
OS and CSS rate were significantly higher for surgery + chemotherapy (CT) and for surgery +
radiotherapy (RT) compared with other treatments or no treatment, while in the last two stages the
5-years OS and CSS rates were significantly higher for surgery + concurrant chemoradiation
therapy (CCRT) than other treatments [19]. In light of this evidence, irrespective of the stage of
NEC, surgical intervention should be considered as the primary treatment modality. In cases of
early-stage disease, tailoring postoperative treatment, such as utilizing single-agent chemotherapy
or radiotherapy, holds the potential to enhance overall survival (OS) and cancer-specific survival
(CSS). Conversely, for advanced-stage disease, implementing a comprehensive adjuvant
chemoradiotherapy regimen following surgery may offer the opportunity to improve both OS and
CSS outcomes [19]. Schlechtweg et al. used the National Cancer Database (NCD) to compare the
outcomes of 364 patients with NECs with 28,291 women affected by EC, concluding that in
contrast to individuals diagnosed with poorly characterized EC, patients afflicted with NECs exhibit
advanced disease stages upon presentation and experience reduced survival rates [16] .

NENSs are exceptionally rare in the endometrium, accounting approximately for 1.3% of all ECs [16]
.Among these, LNECs constitute 38 cases, SNECs over 90 cases, and NETs only five reported
cases [3-7]. In the past, these tumors were categorized as undifferentiated uterine tumors [11].
Formerly known as carcinoids, NETs originate from enterochromaffin cells, part of the diffuse NE
system primarily found in the gastrointestinal tract (bowel, stomach) and lungs [37,38]
.Differentiating whether endometrial lesions are primary or secondary to more commonly affected
sites, such as the gastrointestinal tract, remains a complex task [4]. NETs can secrete vasoactive
molecules, particularly serotonin and histamine, resulting in a range of symptoms, including
abdominal cramps, diarrhea, and flushing, collectively known as carcinoid syndrome [38].

Morphologically, the three subtypes mentioned above resemble their counterparts in the gut or
lungs [1,2,4]. Uterine NETs typically exhibit nested, trabecular, or cord-like architecture with uniform
argyrophilic cells displaying low or absent cytological atypia, a low mitotic score, and no necrosis
[39]. In our case, the initial histological examination following polypectomy was inconclusive for a
definitive diagnosis. The identification of the NET component was achieved only after the
evaluation of the final surgical specimen using IHC markers (synaptophysin and chromogranin).

A recent case series indicated that NENs are often underrecognized in 89% of referral/consultation
cases, similar to our case, despite positive staining for at least one neuroendocrine marker
(synaptophysin, chromogranin, NSE, or CD56, the latter being less specific) in more than 10% of
tumor cells[8]. Notably, in 1978, Ueda et al. reported the first argyrophilic tumor of the
endometrium, initially misdiagnosing as a well-differentiated endometrial adenocarcinoma with
mucin production. Subsequent Grimelius staining revealed the presence of argyrophilic granules,
primarily located in the apical pole of the endometrial cells [7].



Along the genital tract, the NENs are mostly located in the cervix [4]. The 2% of cervical tumors are
NETs, and approximately 200 diagnosis of cervical NECs are made every year [40]. Similarly to
endometrial NETs, only a few cases of lower-grade cervical NETs have been reported in the
literature [41]. Furthermore, as in our case, cervical adenocarcinoma or squamous cell carcinoma
may co-occur with NECs, and the clinical behavior of these cases is influenced by the presence of
the neuroendocrine component [42]. NECs tend to exhibit microsatellite instability (6 cases with
MLH1/PMS2 loss, 1 case with MSH2/MSH6 loss, and 1 case with MSHG6 loss) and are typically
negative for PAX-8 [8] .In our case, the immunohistochemical positivity of NE markers in the
surgical specimen was crucial for an accurate diagnosis. Recognition of NECs can significantly
influence treatment decisions and patient prognosis. However, NETs of the endometrium generally
have a favorable prognosis, often surpassing that of other carcinomas [4]. In cases where
carcinoid-related symptoms are suspected, pre-operative evaluation of serum chromogranin A
(CgA) and 24-hour urinary 5-hydroxyindolacetic acid (5-HIAA) can be useful, as elevated levels
may indicate hormonal activity by the NET [4,39]. However, indolent NETs may have normal levels
of these markers.

The management of this rare case necessitated a multidisciplinary approach involving
gynecologists, oncologists, and surgeons for team evaluation and decision-making. High-grade
tumors, depending on their stage, may require adjuvant therapies, particularly chemotherapy.
Endometrial NETs, being less invasive and often detectable at early stages, typically benefit from
surgery without recurrence in the absence of adjuvant treatments [43]. Nonetheless, an oncological
re-assessment three months post-surgery is recommended. For low-risk groups, as seen in our
case, the latest guidelines from the European Society for Medical Oncology (ESMO) suggest
follow-up examinations every six months, including physical and gynecological examinations for
the first two years, followed by yearly examinations up to five years [44].

Implications

With this scientific article, we have described a very rare case of mixed endometrial neoplasia and
summarized the available evidence in the literature regarding NENs. The results of this work may
shed light on this rare clinical entity and encourage eminent colleagues to conduct research with
larger sample sizes, in order to optimize the diagnostic-therapeutic protocol for these rare
neoplasms.

Conclusion

The prevalence and biological behavior of NETs vary along the female reproductive tract. Attention
to the histologic features of NE differentiation and the immunohistochemical staining of NE markers
is necessary to reach a correct diagnosis. NETs of the endometrium are exceptionally infrequent,
emphasizing the need for further investigations to investigate their clinical behaviors and
characteristics. Additional studies are warranted to enhance our understanding of these rare
tumors and optimize their clinical management.
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Table 1. Summary of clinical, diagnostic and histopatological features of Neuroendocrine Tumors

(NETSs) of the endometrium in previously published case reports. NA:Not available



Category Grade | Site

Neuroendocrine Uterus, cervix,
Tumors (NET) 1,2 vulva, vagina

Ovary, uterus,

Neuroendocrine cervix, vulva,
Carcinoma (NEC) 3 vagina
Ovary, uterus,
cervix, vulva,
Small Cell - vagina

Ovary, uterus,
cervix, vulva,
Large Cell - vagina

Ovary, uterus,

Combined Small Cell cervix, vulva,
NEC - vagina

Ovary, uterus,
Combined Large Cell cervix, vulva,
NEC - vagina
Carcinoid 1 Ovary only

Table 2. WHO Vth classification for NEN of the gynecological tract. Adapted from WHO
Classification of Tumors Editorial Board, WHO Classification of Tumors of Female Reproductive
Organs. 5th ed. IARC, Lyon2020. WHO: World Health Organization; NEN: Neuroendocrine
neoplasms; NET: Neuroendocrine tumors; NEC: Neuroendocrine carcinoma.

Terminology Differentiation Grade Mitotic Rate Ki-67 Index
NET G1 Well-differentiated | Low <2 <3%
NET G2 Well-differentiated Intermediate 2-20 3-20%
NET G3 Well-differentiated High >20 >20%
SCNEC Poorly differentiated | High >20 >20%
LCNEC Poorly differentiated | High >20 >20%
MINEN Well or poorly Variable Variable Variable
differentiated

Table 3. Grading criteria for neuroendocrine neoplasms. Adapted from WHO Classifcation of
Tumours Editorial Board (2022) WHO classifcation of endocrine and neuroendocrine tumours.
Lyon, France: IARC.



Figure1a—-b-c.

a. Histological photomicrograph showing a mixed endometrial neoplasm constituted by two
components:
a G2 endometrioid adenocarcinoma (present in about 40% of the tumor, red arrow) and a
G2 neuroendocrine tumor (about 60% of the tumor, green arrow). (Hematoxylin-Eosin,
Original Magnification 4x).

b. Immunohistochemical preparation for Cromogranin A (CgA): note the positivity of CgA in the
right part of the figure in the corrispondence of neuroendocrine neoplasm, and the almost
total negativity for CgA in the endometrioid adenocarcinoma component.
(Immunohistochemistry for CgA, Original Magnification 4x).

c. Immunohistochemical picture of p53 protein: note the nuclear positivity of p53 in the
endometrioid adenocarcinoma component and the negativity in the neuroendocrine part.
(Immunohistochemistry for p53, Original Magnification 4x).



Figure 2. Vegetating endometrial lesion in sagittal CT scan.

- e ——




Figure 3. No evidence of lymphadenopathies and endo-abdominal free fluid in axial CT scan.






