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      Neuroendocrine Tumors of the Female 
Genital Tract                     
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       Neuroendocrine tumors (NET) and tumors with focal neuroendocrine differentia-
tion can arise throughout the female genital tract. NET can be pure or associated 
with various epithelial tumors such as ovarian mucinous, endometrioid, brenner 
and serous neoplasms, endometrial endometrioid adenocarcinoma, and endocervi-
cal adenocarcinomas [ 1 – 5 ]. Altogether these are rare entities, and pure NET does 
not comprise more than 2 % of female genital tract neoplasms [ 6 ]. The origin of 
neuroendocrine tumors was related to neural crest-derived amine precursor update 
and decarboxylation (APUD) cells until recent past. This concept was discarded 
mainly by LeDouarin’ s work on chick-quail chimeras [ 7 ]. Current evidence is 
conclusive for endodermal origin of the gut and pancreatic neuroendocrine neo-
plasms [ 8 ]. Neuroendocrine cells have been identifi ed within normal epithelium of 
the female genital tract [ 9 ]. These cells, as a part of diffuse neuroendocrine system, 
are likely to be the origin of neuroendocrine neoplasms other than tumors arising 
within teratomas. 

 Some NETs such as primary carcinoid tumors of the female genital tract share 
similar morphology to that of carcinoid tumors arising in other organ systems. It 
may be diffi cult to differentiate a primary disease from metastatic lesions in certain 
cases. There is no separate histologic grading system for NET arising in female 
genital tract. They are graded in a similar way to primary NET of the lung. NET can 
be functioning and produce hormones. Patients with these lesions may present with 
clinical syndromes as a result of ectopic hormone production. Here we discussed 
pathologic features and some of the clinical presentations of the female genital tract 
NET in specifi c anatomic sites. 
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    Ovaries 

 NETs arising in the ovaries are carcinoid tumors; small cell carcinoma hypercalce-
mic type; and small cell carcinoma pulmonary type. Primary ovarian large-cell neu-
roendocrine carcinoma has also been described in case reports [ 10 ]. Carcinoid 
tumors (well-differentiated neuroendocrine carcinoma) can be primary or meta-
static from other anatomic sites. The morphologic subtypes include insular, trabecu-
lar, strumal, and mucinous carcinoids. They can also present with mixed morphologic 
features. Strumal and mucinous carcinoids contain epithelial elements which are 
thyroid tissue and mucinous epithelium, respectively. Primary ovarian insular and 
trabecular carcinoids are similar to intestinal counterparts. They can be observed in 
teratomas, mucinous tumors, and Sertoli-Leydig cell tumors [ 11 ]. Pure carcinoid 
tumors (strumal carcinoid) can be considered as monodermal teratomas. Most 
patients with carcinoid tumors are either postmenopausal or perimenopausal [ 12 ]. 
One-third of insular carcinoids are associated with carcinoid syndrome [ 13 ]. The 
rate of developing carcinoid syndrome was calculated around 8 % for the trabecular 
carcinoids in a study which used multiple tumor registries as a database [ 11 ]. 

 Insular carcinoids are composed of solid nests of cells and small acini which may 
have eosinophilic secretions. Neoplastic cells have ample cytoplasm and centrally 
located round nuclei with fi nely stippled chromatin. The mitotic activity is low. 
Trabecular carcinoids are composed of one- to two-cell layered wavy ribbons and 
cords that are surrounded by fi bromatous stroma (Fig.  1 ). Trabecular and mixed 
trabecular-insular carcinoids should be sampled thoroughly to rule out a strumal 
component. They are found in close proximity of thyroid tissue. Ultrastructurally, 
neurosecretory granules show variation in size and shape in the insular carcinoid 
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  Fig. 1    Ovarian carcinoid tumors. ( a ) Insular pattern. ( b ) Trabecular pattern (10×)       
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tumors. On the other hand, relatively uniform and round secretory granules are 
observed in the trabecular type [ 14 ].

   Mucinous carcinoids (goblet cell carcinoid) are rarely diagnosed in the ovary. A 
metastatic lesion should be ruled out before establishing the diagnosis of a primary 
ovarian neoplasm. Some morphologic features including presence of teratomatous 
elements or a surface epithelial tumor in combination, unilateral involvement of the 
ovaries, and absence of lymphovascular invasion are in favor of a primary neoplasm 
[ 15 ]. Mucinous carcinoid tumors are composed of numerous small glands and acini 
with small lumens. Neoplastic cells appear distended with intracytoplasmic mucin. 
There may be extracellular mucinous pools. Immunostains for chromogranin, 
CK20, and CK7 can be positive in mucinous carcinoids in varying percentages 
[ 16 ,  17 ]. 

 Insular carcinoids are considered as potentially malignant tumors. In a series 
containing only insular, trabecular, and strumal subtypes, surgical treatment gave 
excellent results when the tumor was confi ned to the ovaries [ 12 ]. Mucinous carci-
noids behave more aggressively than both insular and trabecular carcinoid tumors 
[ 18 ]. The degree of differentiation and presence of associated carcinoma are also 
related to overall prognosis [ 15 ]. Limited number of reported strumal carcinoid 
cases followed benign clinical course [ 19 ]. When a carcinoid tumor was part of 
cystic teratoma (Fig.  2 ), a signifi cant difference was observed in multiple prognostic 
indicators compared to pure NET. The fi rst group had smaller tumor size, lower 
rates of distant metastases, and hepatic involvement [ 11 ].

   Metastatic carcinoid tumors almost always affect bilateral ovaries. They form 
well-circumscribed tumor nodules (Fig.  3 ), in contrast to single diffuse mass lesion 
of primary neoplasms. There is no defi nite morphologic feature or immunohisto-
chemical panel that can differentiate primary versus metastatic carcinoid tumors of 
the ovary. Immunostain for CDX2 was proposed to use for discriminating primary 
disease from gastrointestinal metastasis [ 20 ]. There was weak staining in about 
20 % of cases with CDX2 in this study. In another, diffuse CDX2 expression was 
reported in four out of six insular, one out of six strumal, and one out of one primary 
ovarian mucinous carcinoid tumors [ 21 ].

   Small cell carcinoma of hypercalcemic type (SSC-H) is considered as undifferen-
tiated carcinoma by some authors. These lesions are classifi ed under miscellaneous 
category in the current World Health Organization’s (WHO) book on classifi cation 
of tumors of female reproductive organs [ 22 ]. They are highly aggressive tumors and 
commonly occur in young patients under 40 years of age. About two-thirds of cases 
are associated with elevated levels of calcium. They are usually unilateral fl eshy 
white and solid lesions on gross examination. Diffuse small epithelial cells are sepa-
rated by follicle-like spaces containing eosinophilic secretions. Brisk mitotic activity 
is observed throughout the lesion. Necrosis is also common. There are variants with 
large plasmacytoid/rhabdoid-appearing cells. They have glassy eosinophilic cyto-
plasm and nuclei with prominent nucleoli. Immunostains for WT-1, CD10, cyto-
keratins, and calretinin are useful in diagnosing SSC-H [ 23 ]. The staining pattern 
can be diffuse or focal with these markers. Recent whole- genome sequencing studies 
performed on SSC-H cases showed frequent inactivating germline and/or somatic 
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  Fig. 2    ( a ) Incidental neuroendocrine tumor within a cystic teratoma (5×). ( b ) Neuroendocrine 
neoplasm and mucinous-type epithelium (20×)       
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mutations in  SMARCA4  gene [ 24 ]. This mutation is also shared with malignant rhab-
doid tumor arising in other anatomic sites. In addition to shared mutation, presence 
of some morphologic similarities brought the possibility of common cell origin for 
both neoplasms [ 25 ]. 

 Small cell carcinoma of the ovary-pulmonary type (SSC-P) shows identical 
morphologic features to that of small cell carcinoma of the lung and can express 
TTF1 [ 4 ]. Clinical correlation is required before diagnosing a primary ovarian 
disease. They can be associated with other epithelial tumors such as endometri-
oid carcinoma, brenner tumor, and teratoma [ 26 ,  27 ]. Paraneoplastic syndromes 
are less common compared to primary lung disease. Cushing’s syndrome and 
inappropriate secretion of antidiuretic hormone were described in the SSC-P 
type [ 28 ].  

    Fallopian Tube 

 Primary NET in the fallopian tubes is extremely rare. It was described in a post-
menopausal woman with adnexal torsion [ 29 ].  

  Fig. 3    Metastatic carcinoid tumor to the ovaries. Well-demarcated border between benign ovarian 
tissue and carcinoid tumor is characteristic for metastatic lesions (5×)       
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    Uterine Cervix 

 Cervical NETs were divided into low-grade and high-grade tumors in the current 
WHO’s book on classifi cations of tumors of female reproductive organs [ 30 ]. Low- 
grade tumors are carcinoid and atypical carcinoid tumors. High-grade NETs of the 
uterine cervix are small-cell neuroendocrine carcinoma (SmCC) and large-cell neu-
roendocrine carcinoma. Low-grade NETs are extremely rare in the uterine cervix. 
Morphologic features of atypical carcinoid tumors include mild to moderate nuclear 
atypia, a mitotic count of 5–10 per high-power fi eld (HPF), and focal necrosis [ 31 ]. 
High-risk human papillomavirus infection was detected in both low- and high-grade 
NETs of the cervix [ 32 ]. HPV 18 is more commonly identifi ed compared to other 
subtypes. NET of the cervix can be diagnosed as mixed carcinoma with other epi-
thelial tumors. 

 The mean age at diagnosis is 49 for endocrine tumors and 52 years for squa-
mous cell carcinoma of the cervix [ 33 ]. Between 1977 and 2003, the mean annual 
incidence for SmCC of the uterine cervix was reported as 0.06 per 100,000 
women. In comparison, the incidence of squamous cell carcinoma and adenocar-
cinoma was 6.6 and 1.2 per 100,000, respectively [ 34 ]. SmCC occurs most fre-
quently in the cervix but can also involve the endometrium, ovary, fallopian tube, 
vagina, and vulva [ 35 ]. Majority of patients presents with vaginal bleeding [ 36 ]. 
There is a tendency for early hematogenous and lymphatic spread. Evaluation of 
the chest, abdomen, and pelvis by imaging studies is required as an initial diag-
nostic workup [ 37 ]. The morphology of SmCC is similar in all anatomic sites 
including the female genital tract. Tumor cells are composed of monotonous pop-
ulation of small cells with ovoid hyperchromatic nuclei and scant cytoplasm. 
Nuclear molding is frequently observed. There are abundant mitotic fi gures and 
apoptotic bodies. Prominent necrosis is also commonly seen. NET of the cervix 
can be associated with in situ and invasive endocervical adenocarcinoma and 
squamous cell carcinomas [ 38 ] (Fig.  4 ). One of the neuroendocrine markers such 
as synaptophysin, chromogranin, and CD56 is usually positive in NET of the 
 cervix. However, negative results do not exclude the diagnosis of SmCC. By 
 microsatellite analysis, loss of heterozygosity at several loci including 3p14, 
5q31, 13q14, 17p13, 17q22, and 18q21 was detected in fi ve out of ten SmCC 
components of mixed cervical cancers [ 39 ].

   SmCC of the cervix is highly malignant tumor, and combination therapies are used 
in the treatment [ 40 ]. Patients with early-stage disease (I–II) showed signifi cantly 
better survival rates compared with late-stage cancer (III–IV) in a small series [ 41 ]. A 
population-based study of Surveillance, Epidemiology, and End Results (SEER) 
reported worse prognosis in any kind of neuroendocrine tumors at all stages com-
pared to squamous cell carcinoma of the cervix [ 33 ]. Patients with endocrine tumors 
presented at higher FIGO stage. The median survival for women with endocrine 
tumors was 22 months and for women with squamous cell carcinoma was 10 years. 

 High-grade neuroendocrine carcinomas of large cell type can have diffuse, 
organoid, trabecular, or cord-like patterns. Neoplastic cells have abundant cyto-
plasm, large nuclei, and prominent nuclei. The mitotic count is very high. Large-cell 
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NET may also have glandular differentiation [ 42 ]. They are reactive with synapto-
physin and chromogranin [ 43 ]. Microsatellite instability (MSI) was found in nine 
out of nine cases in a series. There were MSI and MMR defects. MSI-H was 
observed in around 89 % of cases. The latter was related to resistance to chemo-
therapy and radiation therapy [ 44 ]. By comparative genomic hybridization (CGH), 
amplifi cation of 3q was the most remarkable chromosomal aberration detected in a 
case report [ 45 ].  

    Endometrium 

 NETs of the endometrium are usually observed in premenopausal and postmeno-
pausal women [ 46 ]. They can present in combination with other common epithelial 
neoplasms. Small-cell NET, carcinoid, and large-cell NET were reported with pap-
illary serous carcinoma of the endometrium [ 47 – 49 ]. The latter report describes 
epithelial pagetoid extension of neuroendocrine cells within benign and malignant 
endometrial glands. We observed similar phenomenon in the cervical and endome-
trial NET. Malignant tumor cells extended to benign endocervical and endometrial 
glands (Fig.  5 ). One can also assume that neoplastic cells are dropping down from 
the epithelium into the stroma rather than extending into it since their benign coun-
terpart is present within the normal epithelium [ 9 ].

   Large-cell neuroendocrine carcinoma was also observed in combination with 
grade 1 and 3 endometrioid adenocarcinoma [ 50 ]. A common tumor cell origin 
for epithelial and NET versus collision tumors is a proposed theory in the litera-
ture. Mhawech-Fauceglia et al. studied four mixed adenocarcinoma and high-
grade neuroendocrine carcinomas arising from uterine corpus and the ovary by 
array CGH. Both components of all four cases showed almost similar genetic 
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  Fig. 4    Cervical NET. ( a ) Cervical adenocarcinoma in situ and NET (10×). ( b ) Invasive adenocar-
cinoma and NET (5×)       
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abnormalities. In addition, NEC component demonstrated numerous additional 
genetic alterations including gain on 6p25.3-p21.2 and 19q12 and losses on 
6q24.2-q27, 19q13.11-13.2, and 19q13.31-13.41 [ 51 ]. Their data indicate that 
high-grade neuroendocrine carcinoma and adenocarcinoma are genetically simi-
lar. However, neuroendocrine carcinoma component may be more dedifferenti-
ated by acquiring more genetic abnormalities. 

 Taraif et al. reported neuroendocrine differentiation in 40 % of undifferentiated 
carcinoma of the endometrium. Most of these tumors had focal expression of neu-
roendocrine markers [ 52 ]. There was no survival difference in the group with 
neuroendocrine differentiation compared to the group without neuroendocrine 
features. This may be related to overall poor prognosis of undifferentiated carci-
noma. Pure large-cell neuroendocrine and small-cell neuroendocrine carcinomas 
of the endometrium have a guarded prognosis [ 35 ,  53 ] (Fig.  6 ).

       Vagina and Vulva 

 Primary small cell carcinoma and Merkel cell carcinoma (MCC) of the vagina are 
extremely rare [ 54 ,  55 ]. One of the small cell carcinoma cases occurred in a preg-
nant patient [ 56 ], and another was found in association with atypical vaginal 

  Fig. 5    Extension of NET to benign-appearing endometrial glands (10×)       

 

O. Saglam and A. Hakam



387

adenosis [ 57 ]. Vaginal lesions should not be in continuity with the cervical tissue in 
order to rule out local extension of a cervical primary disease. There is no standard 
therapy for these aggressive tumors, and patients are treated in different combina-
tion of surgery, radiation, and chemotherapy [ 37 ]. 

 Majority of neuroendocrine tumors of the vulva are MCC [ 37 ]. They have 
the same morphology and immunostaining profile with tumors arising in other 
anatomical sites. There is diffuse infiltration of dermis with uniform, small 
round cells with scant cytoplasm. Nuclei are pale and finely granular. Apoptotic 
bodies and mitotic figures are easily found. Characteristically cytokeratins 
highlight paranuclear cytoplasm in a dot-like pattern. Two out of 3778 MCCs 
occurred in the vulva in a population-based study [ 58 ]. Given the rarity of the 
lesion, it is difficult to estimate their behavior in this anatomic site. Primary 
clear cell carcinoid tumor of the vulva was also described [ 59 ]. These should be 
differentiated from other neoplasms with clear cell features such as malignant 
melanoma, metastatic renal cell carcinoma, and perivascular epithelioid cell 
tumor.  

    Conclusion 

 NET of the female genital tract is comprised of a spectrum of tumors with different 
clinical, prognostic, and pathologic features. It is important to differentiate primary 
and metastatic lesions since there is an overlap in the morphology of neuroendo-
crine tumors arising in different anatomical sites. Clinical and imaging correlation 
and appropriate amount of tissue sampling especially in mixed lesions are important 
for accurate diagnosis and clinical management of the disease.     
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  Fig. 6    Endometrial NET. ( a ) Areas of necrosis (5×). ( b ) Large cell features (10×)       
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  Abbreviations 

 NET Neuroendocrine tumors 
 SSC-H Small cell carcinoma of hypercalcemic type 
 WHO World Health Organization 
 SSC-P Small cell carcinoma of the ovary-pulmonary type 
 SmCC Small-cell neuroendocrine carcinoma 
 SEER Surveillance, Epidemiology, and End Results 
 FIGO International Federation of Gynecology and Obstetrics 
 MSI Microsatellite instability 
 CGH Comparative genomic hybridization 
 MCC Merkel cell carcinoma 
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