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Introduction

Neuroendocrine tumors (NETs) are a group of heterogeneous
tumors arising from neuroendocrine cells. They were earlier
known as carcinoid tumors, but this term has been replaced
by the term “NET” in the last World Health Organization and
European NET Society classifications of tumors of digestive
system.1 NETs are uncommon, with an incidence ranging
between 1 and 5/100,000 patients.2 They are seen more
frequently in lungs, rectum, small bowel, stomach, and
pancreas.3 However, they may also be seen in colon, cecum,
or appendix, and are very rare in other locations. In a study of
350,000 patients by Yao et al in 2008, only 15% of all NETs
were located in sites other than gastrointestinal tract, pan-
creas, or lungs.2

Ovarian NETs account for 0.5% of all carcinoid tumors.4

One-third of patients with ovarian NETs show clinical neu-
roendocrine symptoms such as facial flushing, diarrhea, and
abdominal cramping.5 The differential diagnosis of NET in
the ovary includes germ cell tumors, sex-cord and granulosa
cell cancers, other gynecologic cancers, and metastatic
neoplasms.6

Pathological diagnosis is critical to guide management.
They may range from indolent well-differentiated NETs to
high-grade aggressive neuroendocrine cancers. Neuroendo-
crine carcinomas in the ovary include small cell carcinomas,
large cell variants of high-grade NETs, and well-differentiat-
ed NETs.6

They often need amultidisciplinary therapeutic approach
after determination of the extent of disease and the primary
organ of involvement.

Case Report

A 32-year-old nulliparous woman presented with lower
abdominal and back pain for 3 months but no other gastro-
intestinal symptoms. She was initially evaluated outside
with ultrasound that revealed bilateral adnexal masses
with hepatic space occupying lesions. She was referred to
our hospital for further evaluation and management. Physi-
cal examination demonstrated a nodular mass at POD on PV
examination. However, cervix was healthy. Her initial cancer
antigen (CA) 125, CA 19–6, and carcinoembryogenic antigen
(CEA) levels were 29.6 U/mL, 153.5U/mL, and 7.85ng/mL,
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Abstract Neuroendocrine tumors (NETs) occur more commonly in lungs, gastrointestinal tract,
or pancreas. NETs in locations such as ovaries are rare, and they have been described
mainly in case reports. Here we describe a patient with primary NETof ovary presenting
with distant metastases to peritoneum, liver, lung, and mediastinal lymph nodes.
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respectively. Liver function test was deranged with raised
aspartate aminotransferase, alkaline phosphatase, and gam-
ma GT levels. Upper gastrointestinal endoscopy/colonoscopy
showed no remarkable findings.

Contrast enhanced computed tomographic (CECT) scan-
ning of thorax and abdomen revealed large bilateral heteroge-
neous appearing solid adnexal masses, showing moderate
contrast enhancement (►Fig. 1A, B). Large irregular hypoat-
tenuating lesions were seen in right lobe of liver (►Fig. 2).
CECT showed enhancing nodules in infracolic omentum, one
abutting the ascending colon on right side (►Fig. 3). CECT
revealed compression over distal ureter by the left adnexal
mass causing upstream hydroureteronephrosis on left side
(►Fig. 4). No free fluid in peritoneal cavity. Thoracic scan
revealed large mediastinal nodes (►Fig. 5A, B) along with
some lung parenchymal nodules seen bilaterally (►Fig. 6A, B).

Ultrasound-guided biopsy of right-sided pelvic nodule was
done under aseptic/antiseptic precautions with local anes-
thetic (2% lignocaine) cover using 18 G biopsy gun (Bard’s).

The sections showed cores of fibrocollagenous tissue
infiltrated by solid nests of pleomorphic tumor cells with
variably prominent nucleoli and areas of necrosis (►Fig. 7).
Immunohistochemistry (IHC) showed the tumor cells to be

positive for synaptophysin (►Fig. 8), chromogranin (►Fig. 9),
CK and SATB2 and focally expressing CDX2, CK7, and CK20
while negative for CD56, PAX8, ER, WT1, TTF1, GATA3, p40,
desmin, calretinin, and CD34. Proliferation index as

Fig. 1 (A and B) Axial and coronal contrast-enhanced computed tomography images show bilateral solid heterogeneously enhancing adnexal
masses. Ovaries are not seen separately. Masses are closely abutting the uterus on either side.

Fig. 2 Axial contrast-enhanced computed tomography image shows
large hypoattenuating lesions in right lobe of liver—metastases.

Fig. 4 Coronal contrast-enhanced computed tomography image
shows left hydronephrotic kidney due to compression over left ureter
by left adnexal mass. Large right lobe of liver metastases is also seen.

Fig. 3 Axial contrast-enhanced computed tomography image shows
enhancing infracolic omental nodules with some surrounding
omental fat stranding.
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measured by Ki67 index is 80% (►Fig. 10). Final impression
was a high-grade metastatic neuroendocrine carcinoma.

Due tometastatic disease at presentation, patient was not
deemed suitable for operative management. Subsequently,

systemic therapy with etoposide and cisplatin alongside
symptomatic management was suggested. Patient was fol-
lowed up 3 monthly and post six cycles of chemotherapy;
imaging findings revealed stable disease. Patient is currently
doing well clinically and due for next follow-up and imaging.

Discussion

NETs of ovary aremore often detected incidentally; however,
some patients may present with vague clinical symptoms
like abdominal discomfort and pain as seen in our patient.
Other symptoms include persistent facial flushing, episodic
hypertension, bloating, nausea, vomiting, and even abdomi-
nal distension owing to ascites.7

On cross-section imaging, the usual appearances are
bilateral solid enhancing or large complex solid cystic tumor
masses with implants in the pelvic peritoneum, omentum,
and small bowel loops. In addition, metastases to liver and
lung may be seen.7,8 Hence, imaging features are often
nonspecific and indistinguishable from other neoplasms.

Fig. 5 (A and B) Axial and coronal contrast-enhanced computed tomography images show large heterogeneously enhancing, necrotic
appearing mediastinal nodes.

Fig. 6 (A and B) Axial and coronal computed tomographic images with lung window settings show bilateral solid lung parenchymal nodules;
some in perifissural location.

Fig. 7 Hematoxylin and eosin stained slide of the tumor 20x.
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Fig. 10 Ki67 stain by immunohistochemistry shows nuclear staining in tumor cells.

Fig. 8 Synaptophysin stain by immunohistochemistry shows diffuse cytoplasmic staining in tumor cells.

Fig. 9 Chromogranin stain by immunohistochemistry shows patchy cytoplasmic staining in tumor cells.
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NETs in the ovary may present as small cell carcinomas,
large cell variants, and well-differentiated carcinoids
tumors.6 IHC is useful in the diagnosis, as synaptophysin,
chromogranin, and CD56 are common markers of ovarian
carcinoid tumors.9 Carcinoid tumors are usually negative for
EMA, estrogen receptors, progesterone receptors, and sex-
cord stromal markers such as inhibin and calretinin.6 Recent
studies state that the immunohistochemical marker caudal-
type homeobox transcription factor 2 (CDX2) may be useful
for distinguishing primary ovarian carcinoid from small
intestine metastasis and appendiceal NET.10 It is imperative
to differentiate a primary ovarian NET from a metastatic
gastrointestinal carcinoid to choose appropriate therapy. In
our patient, IHC showed the tumor cells to be positive for
synaptophysin, chromogranin, CK and SATB2 and focally
expressing CDX2, CK7, and CK20, while negative for CD56,
PAX8, ER, WT1, TTF1, GATA3, p40, desmin, calretinin, and
CD34. The primary tumor was more aggressive as she had
metastases to the liver and lung. According to Kurabayashi
et al, the proliferation activity of a primary ovarian carcinoid
is an important prognostic factor. Our patient had a Ki-67
positive rate of 80%. This highly positive Ki-67 result indi-
cates a poor prognosis.11

Themost frequent sites ofmetastatic carcinoids are lymph
nodes (89.8%), liver (44.1%), lung (13.6%), peritoneum
(13.6%), and pancreas (6.8%).4 Ovarian carcinoids will be
more often metastatic rather than primary. This may be
from direct spread from adjacent appendix or small bowel or
with Krukenberg tumors from hematogenous spread. How-
ever, metastases from primary gastrointestinal carcinoids
must always be ruled out especially in case of bilateral
ovarian tumors.6 In our patient, though bilateral ovarian
NETs were present, owing to CDX2 positivity and negative
endoscopy findings, diagnosis of primary ovarian NET was
favored.

Metastatic ovarian NETs are typically associated with a
poor prognosis. A combination of surgical resection and
etoposide/platinum therapy is used for these patients as is
also seen in our patient who is undergoing systemic therapy
with etoposide and cisplatin.12

The purpose of this case report was to drive home the
point that the role of radiology alone is limited in the
diagnosis of primary NET of ovary unless coupled with IHC.
Further studies are necessary to determine the best possible
management of women with gynecologic carcinoid tumors.
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