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Abstract

 Primary ovarian carcinoid tumors are extremely rare. Ovarian 
strumal carcinoid is usually derived from mature cystic teratoma, an 
ovarian germ cell tumor composed of two distinctive components 
characteristic thyroid tissue intermixed with a carcinoid tumor. The 
incidence of stromal carcinoid tumor is accounting for 0.3-1% of all 
ovarian tumors and 3% of all mature teratomas. Herein, we report a 
25-year-old female presented with severe abdominal pain. She had 
right struma ovarii after Laparoscopic-Assisted Ovarian Cystectomy 
(LAOC) procedure one year ago. The sonography of abdomen 
images study demonstrated a well capsulated cystic mass measured 
up to 11 cm in dimension. The mature cystic teratoma was the first 
diagnostic possibility. She underwent the laparoscopy-assisted left 
ovarian cystectomy. Histopathological and immunohistochemical 
examinations confirmed strumal Carcinoid Tumor of the Ovary (SCTO) 
arising from strum ovarii in the left ovary. She was recovered well and 
was still asymptomatic after two years follow-up. In conclusion, we 
first describe the primary SCTO arising from a heterochronous struma 
ovarii. The symptoms of SCTO are usually non-specific and misleading. 
Therefore, it is important to fully understand the characteristics, 
diagnosis and management of SCTO. Diagnosis should be confirmed 
by pathology and immunohistochemistry, and clinically metastatic 
carcinoid should be excluded.
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Introduction

Mature Cystic Teratomas (MCT) or dermoid cyst constitute 
10-20% of all ovarian tumors. Primary ovarian carcinoids are 
uncommon, accounting for 0.3% of all carcinoid tumors and the 
majority of them are associated with MCT [1,2]. Ovarian stru-
ma is a very rare and represent 0.3-1% incidence of all ovarian 
neoplasms and 3% of mature teratomas. Strumal carcinoid is 
an extraordinary rare kind of ovarian tumor consisting of thy-
roid tissue intermixed with neuroendocrine tumor component. 
Strumal carcinoid of the ovary is belongs to the group of mono-
dermal teratomas, a type of germ-cell tumor characterized by 
an intimate mixture of thyroid tissue and carcinoid [1]. Ovar-
ian carcinoid tumors are very rare, less than 0.1% of all ovarian 
cancers [2-4]. The symptoms of SCTO are usually non-specific 
and misleading. Therefore, it is important to fully understand 
the characteristics, diagnosis and treatment of SCTO. Primary 
SCTOs are usually unilateral, confined to the ovaries, and me-
tastasis histologically indistinguishable [3-5]. Diagnosis should 
be confirmed by immunohistochemistry, and secondary carci-
noid should be excluded. We report an unusual case of SCTO 
with heterochronous mature cystic teratoma and strumal carci-
noid tumor from one of two ovarian mature cystic teratomas in 
young female patient.

Case presentation

A 25-year-old female presented with severe abdominal pain, 
especially over the LLQ region since this midnight. She was 
parity 1011 of history. Gynecological and obstetrical history: 
Menarche at age 12 years with regular menstrual cycles. She 
had struma ovarii accompanied by mature cystic teratoma of 
the right ovary after LAOC procedure one year ago. The vital 
signs showed stable. Physical examination showed abdomen 
revealed ovoid in shape, a palpable mass about 12 cm over the 
lower abdomen with moderate tenderness. Her extremities and 
the neurological examination was essential negative. Her past 
and medical history was unremarkable. 

The chest-x ray film showed no abnormal finding. The pelvic 
ultrasonography images study demonstrated a well capsulated 
cystic mass with hypoechoic with a thin hypointense capsule 
with well-defined borders and fat-like signal intensity, a focal 
heterogenously enhancing content measured up to 11cm in di-
mension as shown in Figure 1, and a few of fluid collection in 
the cul-de-sac, which impresses of mature cystic teratoma was 
the first diagnostic possibility. The right ovary is not seen. The 
laboratory analysis showed within normal limits included blood 
routine, biochemistry and negative for tumor markers CA125, 
CA19.9, and negative for pregnancy test. Prior to surgery, a hor-
monal analysis of the thyroid function was performed, the re-
sult of which was within normal limits. She underwent the lapa-
roscopy-assisted left ovarian cystectomy after 2nd admitted two 
days at our hospital. She recovered well and was discharged on 
the 5th post-operative day with no any complications.

Histopathological findings

On gross examination, a yellowish brown left ovarian tumor 
was 10 by 5 by 2 cm, with vague nodularity as intra-operative 
finding as shown in Figure 2. The cut sections exhibited well-
encapsulated solid mass was predominantly solid mass with 
two cystic areas filled with skin appendages and a tuft of hair.

Morphologically, total sections of ovarian tumor composed 
of two distinct components as shown in Figure 3A-D. Demon-
strated a part of the mature cystic teratoma (dermoid cyst), a 
cyst lined by stratified squamous epithelium with skin append-
ages contained skin appendage, cartilage and bony fragments, 
and demonstrated features of struma ovarii consisted of the 
thyroid tissue with adenomatous change with follicular adeno-
ma such as embryonal, acinar, micro- and macro-follicular pat-
terns, colloid content. In additional, a component of carcinoid 
tumor integrated by polygonal cells with light and eosinophilic, 
cytoplasm with rounded nuclei with mild pleomorphism and 
exhibited a trabecular, insular, acinar pattern resembling well-
differentiated neuroendocrine tumors of other origins. No cap-
sular or vascular invasion or mitotic figure was identified. 

Immunohistochemical examination as shown in Figure 4A-
D, these tumor cells revealed diffusely positively immunore-
activity for pan-CK, TTF1, CK7, galectin-3, NSE (neuron specific 
enolase) and S-100 protein stains, chromogranin, synaptophy-
sin, insulinoma-associated protein 1 (INSM1) and focally CEA. 
No elevated proliferating labeling Ki-67 index (less than 5%), 
and negative for CK20. Pathological and immunohistochemi-
cal examinations confirmed Strumal Carcinoid Tumor of the 
Ovary (SCTO) arising from struma ovarii of the left ovary. The 
patient recovered well with no obvious complications and was 
discharged on the 3rd day post-surgery. Taken together, follow-
ing resection of the bilateral ovarian masses histopathological 
and immunohistochemical analysis illustrated the pathological 
diagnosis of struma ovarii in the right ovary accompanied by 
the other stromal carcinoid tumor in the left ovary. Patient re-
covered well and was still asymptomatic or tumor recurrence 
identified after two years of follow-up.

Figure 1: The sonography of abdomen images study of the left ova-
ry demonstrates a well capsulated cystic mass (☆) with hypoechoic 
with a thin hypointense capsule with well-defined borders and fat-
like signal intensity, a focal heterogenously enhancing content.
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Figure 2: Intra-operating panoramic view shows the left ovarian 
mass exhibits well-encapsulated solid mass rubbery yellowish ge-
latinous areas, and cystic appearance.

Figure 3: Photographs of the histopathological sections of the 
ovarian strumal carcinoid. Hematoxylin & eosin (H&E) stain dem-
onstrates the tumor is composed of two distinct components, is 
constituted thyroid follicle tissues intersperse bone and cartilage 
(left), which contains gelatinous thyroid colloids, and follicular 
epithelium, and mature cystic teratoma with skin appendages 
(right) (A, H&E, original magnification, x40). Carcinoid component 
(left upper area, B, H&E, origoinal magnification, x40) consists of 
solid nests and trabeculae, trabecular- and rosette-like architec-
ture structures of carcinoid (C, H&E, original magnification, x 200). 
These neoplastic cells forming nests and trabeculae (D, H&E, origi-
nal magnification, x400).

Figure 4: Photographs of immunohistochemical staining of the 
ovarian strumal carcinoid tumor show diffuse intense immunore-
activity of TTF1 (A, original magnification, x200); CK7 (B, original 
magnification, x200); synaptophysin (C, original magnification, 
x100); (E) diffuse immunoreactivity of INSM-1(D, original magni-
fication, x400). 

Discussion

Ovarian Strumal Carcinoid (OSC) is an ovarian germ cell tu-
mor composed of thyroid tissue mixed with a carcinoid tumor 
[1,2]. The incidence of this type of tumor is around 0.3-1% of all 
ovarian tumors and 3% of all mature teratomas [3-5]. The OSC 
frequently arises from mature cystic teratomas, which are the 
most common benign germ cell tumor in women, accounting 
for 58%, and between 27-44% of all ovarian tumors, including 
benign and malignant [5-6].

Struma ovarii is a rare ovarian benign tumor, classified as sin-
gle layer ovarian teratoma by the WHO classification [7]. Patho-
logically, all or the majority of the tumor tissue was a particular 
type of mature teratoma, which was composed of thyroid tissue 
[4,7,8-10]. Strumal carcinoid of the ovary is an unusual form of 
ovarian teratoma composed of an intimate mixture of thyroid 
and carcinoid tissues [1-4]

Ovarian carcinoid tumors were first two ovarian carcinoid 
were reported by Stewart et al. in 1939 [11]. Ovarian carcinoid 
tumors may be present as primary or metastatic. Differentiation 
diagnosis is always difficult. However, if bilateral or peritoneal 
deposition, when lack of teratoma elements, and lymphovas-
cular invasion are signs of metastatic carcinoid. We report a pri-
mary strumal carcinoid tumor of the ovary arising from a het-
erochronous struma ovarian in young woman in present case.

Carcinoid tumors in ovarian and testicular teratomas are con-
sidered to be neuroendocrine cells derived from the epithelium 
of the gastrointestinal or respiratory tract. Carcinoid tumors can 
be studied in the ovaries as a primary tumor with metastasis in 
the gastrointestinal tract or other locations. And with mature 
cystic teratoma or a primary pure tumor as the components of 
the organ. 

Strumal Carcinoid of the Ovary (SCTO) is a rare monodermal 
germ cell tumor, compose of the components teratoma histo-
morphologic ally characterized by an innimate mixture of thy-
roid tissue contains less than 50% and admixtures neuroendo-
crine tumor (carcinoid) tissue [11-13].

SCTO estimates for about 2% of Mature Cystic Teratoma 
(MCT), and are most common in the age of 50 to 60 years. Pri-
mary ovarian carcinoids account less than 1% of all carcinoid 
tumors, and constitute less than 0.1% of all ovarian tumors 
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[1,2,10,15]. Primary ovarian carcinoid tumors are common uni-
lateral, confined to the ovaries, and has no histological metas-
tasis. 

Histological classification, according to WHO [3,8], there are 
divided into four distinctive types include insular, trabecular, 
mucinous, stromal carcinoid and mixed (insular and trabecu-
lar). Insular carcinoid is the most common type about 50%. One 
third of cases present clinical as related to carcinoid syndrome 
[12-14].

Primary ovarian strumal carcinoid tumor is rarely and is 
considered as a borderline malignant tumor. Most the SCTOs 
are commonly found in perimenopausal or post-menopausal 
women, usually presenting with ovarian heterogeneous mass, 
or as an incidental finding clinically. The age of presentation 
varies between 21 and 77 years old similar to our case. These 
tumors can vary in size, up to 26 cm or larger [1,2]. The SCTOs 
are usually unilateral as in our case, although, there are bilateral 
cases described. In 10% of cases, the contralateral ovary con-
tains another tumor, usually a mature cystic teratoma (dermoid 
cyst) or struma ovarii as in our present case. Sixty percent of 
strumal carcinoids show within dermoid cysts or solid mature 
teratomas. The average survival time of 14 years in primary, and 
metastatic median survival time was about 6 years. In previous 
studies, carcinoid tumors manifest variable clinical behaviour 
especially abdominal pain as present case. The majority of SCTO 
may associate with carcinoid syndrome, the clinical symptoms 
such as, cutaneous flushing, diarrhea, bronchoconstruction and 
right-sided cardiac valve disease [15-18], however, there no 
presented in our case. 

The strumal carcinoid arising in one mature cystic teratoma 
is similar to carcinoids found elsewhere as our case. The dif-
ferential diagnosis include metastatic thyroid carcinoma to the 
ovary, ovarian clear cell carcinoma, sex cord stromal tumor , 
melanoma, struma ovarii in matrue teratoma or cystic struma 
ovarii, mature cystic teratoma, etc. The nuclear features of neu-
roendocrine tumors characteristics as salt and pepper chroma-
tin may be indicated, but can also be detected in follicular cells 
of strumal carcinoids.

The morphological features of SCTO is consisted of two dis-
tinct components. Immunomhistochemically [19], neoplastic 
thyroid-like tissue intermixed with tumor areas show classi-
cal features of neuroendocrine tumors, displays struma ovarii 
with a thyroid follicle-like structure with positive for Thyroid 
Transcription Factor 1 (TTF1), thyroglobulin, CD56, CK 19 [17-
19], and negative for Hector Battifora and Mesothelioma 1 
(HBME1), and a neuroendocrine cell component with a trabec-
ular arrangement and island growth with definitly positive for 
insulinoma-associated protein 1 (INSM1), synaptophysin, chro-
mogranin, CD56, and CK7 negative. 

Primary carcinoid tumors arising in mature teratomas are 
tumors with low malignancy potential in most cases [1-4,7,15-
18]. Recently, an attempt is made to recognize the surgical ag-
gressiveness by evaluation of the patient’s age. Previously, the 
carcinoid component of the strumal carcinoid has been sug-
gested a malignant transformation of struma ovarii. However, 
it is almost always benignant behavior clinically, and manage-
ment with a simple oophorectomy or salpingo-oophorectomy 
and carry good prognosis. The overall 5-year survival rate for 
patients with carcinoids regardless of location is 44-56% [18]. 
The presence of regional and distant metastases are associated 
with a worsening in the prognosis. Hormone and vasoactive 

amine secretion from the carcinoid tumor cells cause carcinoid 
syndrome [11]. In our case did not present with any features of 
carcinoid syndrome. In addition, the total abdominal hysterec-
tomy with bilateral salpingo-oophorectomy has been common-
ly recommended in postmenopausal patients. Premenopausal 
women with tumors confined to the ovary may be treated with 
fertility-sparing surgery, as tumors are usually unilateral and 
carry a good prognosis, but careful staging to exclude occult 
metastases is important [17-20].

Conclusion

In conclusion, SCTO is an extremely rare ovarian tumor. The 
symptoms of the majority SCTO are usually nonspecific and 
misleading. We describe a young female patient with a primary 
strumal carcinoid of the ovary arising from a heterochronous 
struma ovarii complained abdominal pain, without evidence of 
carcinoid syndrome or abnormal thyroid functions. In addition-
al, a comprehensive understanding of the clinical characteristic 
SCTO, diagnosis and management is very important. Diagnosis 
of strumal carcinoid must to be confirmed on histopathology 
and immunohistochemistry. 
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