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Abstract

Background: Large-cell neuroendocrine carcinoma 
(LCNEC) of the ovary is rare, highly aggressive tumor and 
diagnosed at advanced stages. Immunohistochemistry 
is required for the diagnosis. The optimal treatment 
management is not codified because of its rarity. 

Case presentation: We report the case of a 36-year-old 
woman with a locally advanced stage LCNEC of the ovary 
managed by surgery and adjuvant chemotherapy with 
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etoposide and cisplatin. She remained disease free until 
now four years after the end of chemotherapy.

Conclusions: This report suggests the necessity of 
immunohistochemical analysis in the diagnosis of LCNEC 
of the ovary. Due to the rarity of LCNC, the general 
consensus on treatment is not standardized. We used 
adjuvant chemotherapy regimen similar to large cell 
carcinoma of the lung.
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Introduction
Primary neuroendocrine tumors in the ovary are rare and 

account for less than 1–2 % of malignant ovarian tumors 1. 
The World Health Organization (WHO) defines large-cell 
neuroendocrine carcinoma (LCNEC) as a malignant tumor 
composed of cells with a large nucleus and neuroendocrine 
differentiation. LCNEC of the ovary is defined as miscellaneous 
tumors and is synonymous with ovarian undifferentiated 
non-small cell neuroendocrine carcinoma 2,3. This entity is 
a rare and aggressive form of ovarian carcinoma with an 
aggressive prognosis 4. Few cases are reported; we describe 
a new case with a brief literature review. 

Case Presentation
A 36-year-old woman, nulligeste, without a past 

medical or family history. Her case manifested in pelvic 
pain with abdominal distension, without digestive or urinary 
disorders. On physical examination, pelvic computed 
tomography (CT) showed a solido-multilocular cystic mass 
in the left ovary. The patient had undergone an exploratory 
laparotomy. At operation, a 20-cm ovarian mass was 
found. Lumpectomy and biopsy of the omentum and 
ascites fluid sampling were completed. Histo-pathological 
study of the ovarian mass revealed an invasive carcinoma 
undifferentiated, with presence of tumoral cells in the ascites 
fluid. This tumoral proliferation was composed of large cells 

monomorphic with moderate and abundant cytoplasm, the 
cells were organized in massive, with many vascular emboli 
(figure 1). Immunohistochemical staining was positive 
for synaptophysin, chromogranin A and CD56 (Figure 2). 
Secondly, she underwent total hysterectomy, bilateral 
salpingo-oophorectomy, pelvic lymph node dissection and 
total omentectomy along with multiple biopsies. Microscopic 
examination did not objectified invasion in the uterus, 
right ovary or lymph nodes. The diagnosis was a large 
cells carcinoma arising from the ovary which involved the 
peritoneal fluid and was classified as International Federation 
of Gynecology and Obstetrics (FIGO) Stage IIB. The patient 
received adjuvant chemotherapy using etoposide (130 mg/
m2) and cisplatin (45 mg/m2) daily for 3 days every 4 weeks 
for 6 cycles. She has no signs of local tumor recurrence or 
metastases at follow-up examinations during the four years 
after the end of chemotherapy.

Discussion and Conclusion
Primary large cell neuroendocrine carcinoma (LCNEC) 

in the ovary is a rare tumor with an aggressive prognosis 3.
This entity has been unknown by clinicians in worldwide and 
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less than 40 cases have been reported in literature since 
1991. These tumors originate from the neuroendocrine 
cells either of ovarian stroma and surface epithelium or of 
teratomatous 1. Three hypotheses have been proposed to 
explain the histogenesis of ovarian neuroendocrine tumors. 
First, these tumors can arise from neuroendocrine cells 
identified within normal epithelium. The second hypothesis is 
that neuroendocrine tumors originate from pluripotent cells 
capable of differentiating into both endocrine and other cell 
types. Finally, ovarian neuroendocrine neoplasms may be 
developed fromnon-neuroendocrine cells after activation 
of genes promoting neuroendocrine differentiation 4,5.

LCNEC is often associated with ovarian surface epithelial 
tumors. However, cases associated with dermoïde cyst, 
with germ cell neoplasm or pure form are extremely rare 6,7. 
The present case is a pure LCNEC of the ovary.

The mean age of ovarian LCNEC was 48.5 years 
old (range, 22–77 years), and it affects pre- and 
postmenopausal women 7. The symptomatology is 
not specific and it is similar to other ovarian tumors. 
The commonest presentation was abdominal pain and 
distension in the majority of cases. The present case 
presented with a similar symptoms to those of LCNC. On 
macroscopic examination, ovarian LCNEC displayed solid 
and cystic appearance similar to our case, measuring 
between 9 and 35 cm (16 cm in average) 8. 

Histologically, ovarian LCNEC have a similar 
morphologic appearance to those in the other organs. 
This tumor is composed by medium to large cells with 

moderate to abundant eosinophilic or granular cytoplasm. 
The nucleus is large with granular or coarse chromatin 
and a prominent nucleoli 9,10.The neuroendocrine 
differentiation in LCNEC of the ovary can be confirmed 
by immunohistochemistry by staining for at least one of 
the following markers: synaptophysin, chromograninA 
and CD56 8. According to some authors, synaptophysin 
is more sensitive than chromogranin A in the LCNC 
neuroendocrine tumors, but we can observe an expression 
of both chromogranin and synaptophysin in 25 to 38% of 
cases 11. In the present case, the tumor was positive for 
all three markers.This tumor can also be associated with 
surface epithelial-stromal tumors 12. In contrast to prior 
reports, this case presented was not associated with a 
surface epithelial tumor.

The most important differential diagnostic in the pure 
LCNEC of the ovary is the metastatic origin, because this 
tumor has been reported to arise in many organs especially 
in the lung 9,13. Bilateral ovarian involvement, multifocality, 
and vascular invasion can move towards a secondary 
origin. But the clinical history is necessary to exclude a 
metastatic tumor 9. Another differential diagnosis is small 
cell carcinoma, a more aggressive ovarian neuroendocrine 
tumor. This tumor differs from LCNEC by their smaller cell 
size and less-intense immunohistochemical reactivity for 
cytokeratin and chromogranin 4,6. 

Due to the rarity of this tumor, few data are available 
and a consensus on the standard therapy has not been 
established. LCNEC of the ovary requires a multi-
modality approach. Surgical resection with the goal of 
attaining negative margins remains the main treatment 1. 

Figure 1. Microscopic finding; tumoral proliferation 
composed of large cells monomorphic with moderate 
and abundant cytoplasm, round to oval nuclei and 
occasionally prominent nucleoli (HEx 400).

Figure 2. The tumor cells show positivity for chromogranin 
A staining (x 400).
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The majority of authors require systemic chemotherapy 
as part of the initial treatment with surgery. Various 
chemotherapy regimens, such as platinum, paclitaxel, 
etoposide, ifosfamide and bleomycin have been used, 
but the optimal chemotherapy regimen for LCNEC has 
not yet been established. Some authors suggest that 
chemosensitivity of the ovarian LCNEC to platinum-
based chemotherapy may be lower than that of the lung 
LCNEC 13.The effects of radiation therapy in LCNEC of 
the ovary remains controversial. Some authors suggest 
integrating radiotherapy as part of a multimodal treatment. 
By combining surgery, radiotherapy and chemotherapy, 
we may improve the prognosis 8. 

The LCNEC of ovary is an aggressive tumor and most 
of patients with disseminated tumor died of disease within 
1 year of diagnosis. A favorable prognosis was observed 
in patients with localized disease and those who have 
receive chemotherapy 11. Median overall survival was 
10 months in stage I cases 13. The cases reported in the 
literature are summarized in Table I. 

The LCNEC is rarely reported in gynecologic cancer, 
especially ovarian cancers. We described the first report 
of pure LCNEC of the ovary in Morocco. Despite its rarity, 
this tumor should be regarded in the differential diagnosis 
of primary and metastatic neuroendocrine tumors of the 
ovary. Pathologic findings and immunohistochemistry 
are essential in differential diagnosis of LCNEC of the 
ovary. The prognosis seems poor. Due to the rarity of this 
aggressive malignancy, it is difficult to codify the optimal 
treatment. We need to collect additional cases of LCNEC 
to establish optimal treatment.
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Author Age
(Years)

Clinicalpresentation Size
(cm)

laterality CD 56 Chromo synapto Stage treatment follow-up
time (months)

Behnamet al 27 pelvic mass 17 left NA pos NA Ia Surgery:LSO+TO+PB+
PALND+appendicecto
my+ right ovarianbiopsy. 
Adjuvant CHT : 6 cycles 
Taxol,carboplatin

FOD 
10months 
after surgery

Lindboe et al 64 abdominal 
discomfort and 
nausea

14 Right pos pos pos Ia Surgery: TH+BSO+TO+PB
Adjuvant CHT: Bleomysin, 
cisplatin,
etoposide

FOD 9 
months after 
surgery

Dundr and al 73 Neurological signs 9,5 Left pos pos pos IV
(brain)

Brain metastases: 
radiosurgery by Gamma 
Knife
Ovary: large debulking+ 
CHT:paclitaxel+carboplatin

Brain relapse
Alive 1 year 
after the first 
diagnosis.

Aslam and al 76 abdominal pain for 35 Left pos N/A pos IIB Surgery: TH+BSO+TO+PALN
D+PLND+appendicectomy

Died: septic 
shock 
postoperative

Shakuntala 
and al.

40 Abdominal 
distension

Right :11
Left :11

bilateral N/A neg pos IIIc Surgery: BSO+PALND+TO+ 
Bladder and sigmoid colon 
deposit excision
Adjuvant CHT: 5 cycles of EP

FOD:
6 months

Chen-Hsien 
Lin and al.

50 pelvic mass 25 Left pos pos N/A IV
(liver)

Surgery : suboptimal 
debulking
CHT: paclitaxel /carboplatin

died 3 
months after 
surgery

Asadaand al 50 abdominal 
distension

15 Right pos pos pos Ia Surgery: TH+TO+BSO+PLND
Adjuvant CHT: 3 cycles of EP

Died 7 
months
After surgery.
(liver 
metastases)

Ki and al Case1:77 abdominal 
distension

15 Left N/A pos neg IV
(supraclavicular)

Surgery: debulking
CHT: 1 course etoposide/
carboplatin

Died ofseptic 
shock 
after 45 
postoperative 
days.

Case2: 
58

abdominal 
discomfort

N/A Left N/A N/A N/A Ia Surgery: 
TH+BSO+TO+PLND;
Adj chemotherapy: 6 cycles 
paclitaxel /cisplatin

para-aortic 
lymph node 
recurrence 5 
months after 
CHT
died at 17 
months
after initial 
diagnosis

Case3: 
67

urinaryfrequency 13 Left pos neg neg IIb Surgery: 
TH+BSO+TO+PLND+PALND+PB
CHT: paclitaxel/ carboplatin

FOD 5 
months after 
surgery

MoizVoraand 
al

Case1: 
63

Abdominal 
distension nausea 
and vomiting

bilateral pos N/A pos IIIc Surgery: HT+BSO+PLND+ 
resection of tumor implants
Adjuvant CHT

FOD 9 
months after 
surgery

Case2: 
32

Abdominal pain bilateral pos N/A pos IV
(liver)

Surgery: HT+BSO+PLND+ 
resection of tumor implants
Adjuvant CHT

Follow-up 
was stopped 
6 months 
after surgery

Agarwal et al 35 Abdominal 
pain+amenorrhea

6 Left pos pos pos N/A N/A N/A

Our case 36 pelvic pain 
+ abdominal 
distension

20 Left pos pos pos IIB Surgery: HT+BSO+PLND+ 
TO
Adjuvant CHT : 6 cycles 
etoposide/cisplatin

Free of 
disease 4 
years after 
chemotherapy 

Table 1. Published Case Reports of Large Cell Primary Neuroendocrine Carcinoma of the ovary with Available Information on 
treatment
pos: positive, neg: negative, LSO: left salpingo-oophorectomy,TH:Total hysterectomy, BSO: bilateral salpingo-oophorectomy, PLND:pelvic lymph 
node dissection. PALND : para-aortic lymph node dissection, TO : total omentectomy, PB: peritoneal biopsy,CHT: chemotherapy, EP: etoposide and 
cisplatin, N/A: no information available, FOD: free of disease.


