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Abstract. The aim of the present study was to analyze the 
clinicopathological features of two cases of non‑gestational 
ovarian choriocarcinoma (NGCO). The histopathological, 
immunohistochemical and clinical features of two cases of 
NGCO in the left ovaries of two 13 year‑old female patients 
were investigated and the relevant literature was reviewed. In 
both cases, the tumor masses exhibited cribriform, papillary 
and nested cellular growth patterns, and hemorrhage and 
necrosis were evident. In case one, the patient also exhib-
ited a sex cord tumor with annular tubules (SCTAT) in the 
right ovary. To the best of our knowledge, the synchronous 
occurrence of these two tumor types has not been reported 
previously. Immunohistochemically, the tumor cells of chorio-
carcinoma in both cases were positive for human chorionic 
gonadotropin and cytokeratin, while those of SCTAT were 
positive for CD56 and CD99. NGCO is an extremely rare germ 
cell tumor of high‑grade malignancy, and STCAT is even rarer. 
Early metastasis of NGCO is common and the disease has a 
poor prognosis. In the present study, one patient succumbed 
within 4 months of diagnosis with NGCO and the other patient 
was lost to follow‑up after 12 months.

Introduction

Non‑gestational ovarian choriocarcinoma (NGCO), which 
is not associated with pregnancy, is a rare germ cell tumor 
of high‑grade malignancy that most commonly occurs in 
pre‑pubescent females (1,2). The rate of occurrence in pure 
primary NGOC is <1%  (3). The clinical manifestations 
of NGCO include vaginal bleeding, abdominal pain and 

pelvic masses, so the majority of cases are misdiagnosed 
and are initially treated for ovarian tumor torsion or ovarian 
cancer (3,4). The majority of NGCO cases have been confirmed 
by post‑surgical pathological diagnoses (4). The major treat-
ment for NGOC is surgery combined with chemotherapy, but 
patients often have a poor prognosis (3,4).

Sex cord tumor with annular tubules (SCTAT) is a subtype 
of sex cord‑stromal tumor (SCST) that is also extremely rare, 
accounting for 2.3% of SCSTs (5). The clinical manifestations 
of SCTAT mainly include pelvic masses and irregular uterine 
bleeding, and in children SCTAT is presented as the early onset 
of pseudo‑puberty (6,7). SCTAT often occurs in women aged 
between 20‑60 years old, and the majority of patients receive 
surgery combined with chemotherapy as treatment  (8). In 
total, ~21.9% cases are clinically malignant, but patients with 
SCTAT usually have relatively good prognosis (9). To the best 
of our knowledge, the co‑existence of these two uncommon 
tumor types has not been reported in the literature to date. 
In the present study, two cases of NGCO are presented, one 
of which synchronously occurred with SCTAT of the contra-
lateral ovary. The clinical and pathological features of these 
tumors, as well as patient prognosis, are presented, and the 
current literature is reviewed. The present study was approved 
by The Medical Research Ethics Committee, Chinese People's 
Liberation Army General Hospital (Beijing, China).

Case report

Case one. A 13 year‑old female patient presented on June 5, 
2012, to the Chinese People's Liberation Army General 
Hospital (Bejing, China) with a 20‑day history of abdominal 
pain that had increased in severity in the previous 5 days. 
Menarche had not yet occurred, however, a small amount of 
vaginal bleeding was observed following admission. B‑mode 
ultrasound (iU22; Phillips, Amsterdam, Netherlands) identi-
fied a 16.6x10.8x12.0‑cm heterogeneous solid mass in the 
left ovary with a clear boundary to the left of uterus. Color 
Doppler flow imaging (CDFI) revealed an abundant blood flow 
signal, as well as a small amount of free fluid in the pleural and 
peritoneal cavities. Positron emission tomography‑computed 
tomography revealed soft tissue density in both lungs and 
multiple nodules in the greater omentum and concurrent 
increases in metabolism; thus, metastases were suspected. 
Intraoperative exploration revealed a left ovarian cystic mass, 
measuring 16x15x10 cm, that exhibited a close association 
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with the greater omentum, sigmoid colon and rectum, without 
clear boundaries at the uterine body. Furthermore, a 2x2‑cm 
nodule was observed on the surface of the right fallopian tube 
and the right ovary measured 3.0x3.0x1.5 cm in size with a 
rough surface. The uterus, left ovary and fallopian tube and 
a portion of the right ovary were resected. Gross examination 
revealed a gray‑red neoplastic mass measuring 12x10x8 cm 
in the left ovary and fallopian tube, which dark red and 
brown in color, and solid on the cut surface. Hemorrhage and 
necrosis were also evident. The tumor involved the serosa of 
the left wall of the uterus. The additional 15x7x3‑cm pelvic 
mass exhibited the same features as the adnexal mass. The 
right ovarian tumor measured 1.0x0.5x0.3 cm in size and was 
gray‑white in color with medium hardness. Eight days post-
operatively, serum β‑human chorionic gonadotropin (β‑hCG) 
levels were 2,045 U/l (normal range, 0‑5 U/l). Two cycles of 
chemotherapy (cisplatin, 20 mg via intravenous drip (VD), 
days 1‑5; bleomycin, 15 mg, VD, days 1‑5; vincristine sulphate, 
1 mg, VD, days 1‑5) were administered. Follow‑up examina-
tion performed 3 months after surgery revealed that β‑hCG 
levels had increased to 79,102 µ/l. In addition, liver, kidney 
and spleen metastases were identified. The patient eventually 
succumbed due to multiple organ failure on September 22, 
2012.

Case two. A 13 year‑old female patient presented on August 6, 
2012, to the Chinese People's Liberation Army General 
Hospital with a 1‑month history of abdominal pain. A mass 
with a rough surface and poor mobility was identified, with 
light tenderness on the left side. Anal examination revealed a 
palpable mass in the front left of the uterus and that the corpus 
uteri was of normal size, however, no abnormalities were 
identified on the right adnexal zone. B‑mode ultrasonography 
revealed an irregularly shaped mass in the left ovary with 
heterogeneous internal echo. CDFI revealed a mass with a 
small blood flow signal. During surgery, 200 ml bloody ascites 
were observed within the left ovary by ultrasonography. In 
addition, a dark red nodular tumor, 12x10x9 cm in size with 
a rough surface, no envelope and no adhesions, was identified 
on the left ovary. The uterus, right fallopian tube, omental and 
abdominal viscera, and pelvic lymph node were normal in 
appearance. The left ovary and fallopian tube and tumor mass 
were resected. Gross examination revealed that the tumor was 
nodular with no envelope, and hemorrhage and necrosis were 
observed at the resected surface. The patient was followed up 
for 1 year postoperatively prior to being lost to follow‑up, so 
the final outcome is unknown.

Microscopic examination. The resected tumors were fixed 
with 4% formalin (Beijing Yili Fine Chemicals Co., Ltd., 
Beijing, China), routinely sampled, dehydrated and embedded 
in paraffin (Leica Biosystems Richmond, Inc., Richmond, 
USA), sliced into 4‑µm thick sections and stained with Harris 
hematoxylin eosin staining and eosin staining solutions 
(Beijing Yili Fine Chemicals Co., Ltd.). The sections were 
observed under the BX53 microscope (Olympus Corporation, 
Tokyo, Japan).

The left ovarian tumors in cases one and two exhibited 
extensive hemorrhage and necrosis, and were composed 
of cytotrophoblasts, syncytiotrophoblasts and intermediate 

trophoblast cells arranged in papillary, cribriform and nest 
patterns. The cytotrophoblasts exhibited clear or amphophilic 
cytoplasms, and were oval and polygonal in shape with clear 
boundaries. The syncytiotrophoblasts exhibited eosinophilic 
or basophilic cytoplasm with cytoplasmic vacuoles and dark 
nuclei (Fig. 1A and B). In case one, the right ovarian tumor 
cells surrounding single or multiple eosinophilic hyaline 
bodies were arranged in a tubular formation and consisted of 
well‑defined round or oval calcified epithelial nests. The tumor 
cells exhibited pale cytoplasm with nuclei palisading around 
the transparent bodies or cell nests (Fig. 1C and D).

Immunohistochemical staining. Resected specimens were 
fixed with 4% formalin (Beijing Yili Fine Chemicals Co., 
Ltd.), routinely sampled, embedded in paraffin (Leica 
Biosystems Richmond, Inc.), sliced, and stained with the 
hematoxylin and eosin staining solution package reagent 
box (Beijing Yili Fine Chemicals Co., Ltd.). Immunohisto-
chemistry (IHC) was performed using the EnVision FLEX+ 
(DK-2600; Dako Denmark A/S, Glostrup, Denmark). The 
hCG (mouse monoclonal antibody; dilution, 1:150; catalog 
no., ZM‑0134), placental alkaline phosphatase (PLAP; rabbit 
monoclonal antibody; dilution, 1:150, catalog no., ZA-0513), 
α‑fetoprotein (AFP; rabbit monoclonal antibody; dilu-
tion, 1:150, catalog no., ZM‑0009), glypican‑3 (GPC‑3; mouse 
monoclonal antibody; dilution, 1:150, catalog no., ZM‑0146), 
human placental lactogen (hPL; mouse monoclonal anti-
body; dilution, 1:150, catalog no., ZM‑0216), CD99 (mouse 
monoclonal antibody; dilution, 1:150, catalog no., ZA‑0577) 
and α‑inhibin (mouse monoclonal antibody; dilution, 1:100, 
catalog no.,  ZM‑0460) antibodies were purchased from 
Zhongshan Jinqiao Biological Technology Co., Ltd. (Beijing, 
China). The CD30 (mouse monoclonal antibody; dilu-
tion, 1:100, catalog no., NCL‑L‑CD30‑591) was purchased 
from Leica Biosystems Newcastle, Ltd. (Newcastle Upon 
Tyne, UK); cytokeratin (CK; mouse monoclonal antibody; 
dilution, 1:100, catalog no., M3515), CD117 (rabbit polyclonal 
antibody; dilution, 1:400, catalog no., A4502), CD56 (mouse 
monoclonal antibody; dilution, 1:100, catalog no., M7304) and 
smooth muscle actin (SMA; mouse monoclonal antibody; dilu-
tion, 1:100, catalog no., M0851) were purchased from Dako.

The major IHC findings of case one were as follows: 
i) Left ovarian tumor cells: hCG(+) (Fig. 2A), CK(+) (Fig. 2B), 
PLAP(‑), AFP(‑), CD30(‑), CD117(‑), GPC‑3(‑), hPL(‑); ii) right 
ovarian tumor cells: CD99(+) (Fig. 2C), CD56(+) (Fig. 2D), 
SMA(‑), CK (range +) and α‑inhibin(‑). The IHC findings of the 
left ovarian tumor cells of case two were as follows: hCG(+), 
CK(+), PLAP(‑), AFP(‑), CD30(‑), CD117(‑) and GPC‑3(‑).

Pathological diagnosis. In case one, non‑gestational chorio-
carcinoma of the left ovary with a large degree of necrosis, 
invasion of the uterine serosa and outer muscular wall, and 
metastases to the omentum were diagnosed. SCTAT was also 
diagnosed in the right ovary. In case two, left NGCO with 
necrosis was diagnosed.

Discussion

Non‑gestat ional chor iocarcinoma, a lso known as 
primary choriocarcinoma, differs from gestational 
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choriocarcinoma (10). Non‑gestational choriocarcinoma is not 
associated with pregnancy, originates in the primordial germ 
cells, and occurs in the reproductive organs and the extrago-
nadal midline areas of males and females, including the pineal 
gland, mediastinum and retroperitoneum, as well as other 

organs, such as the stomach (11), lung (12) and pancreas (13). 
NGCO is rare, accounting for <1% of ovarian germ cell 
tumors, most frequently occurring in adolescents and young 
females, and occasionally in postmenopausal women (14‑16). 
Clinical manifestations include abdominal pain and pelvic 

Figure 1. H&E staining of choriocarcinoma from (A) case 1 (magnification, x200) and (B) case 2 (magnification, x400). H&E staining of sex cord tumor with 
annular tubules from case 1, at (C) magnification, x200 and (D) magnification, x400. H&E, hematoxylin and eosin.

Figure 2. Immunohistochemical staining of tumors. (A) Human chorionic gonadotropin‑positive and (B) cytokeratin‑positive choriocarcinoma tumor 
cells from case 2 (magnification, x400). (C) CD99‑positive and (D) CD56‑positive annular tubules sex cord tumor cells from case 1 (magnification, x400). 
CD, cluster of differentation.
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masses, tumoral secretion of hCG and, in certain cases, preco-
cious puberty and endocrine abnormalities. The present study 
reported two cases in which a 13 year‑old female was admitted 
to hospital with abdominal pain with no evident endocrine 
abnormalities (with the exception of a small amount of vaginal 
bleeding following admission in case one).

SCTAT is derived from immature cord cells that may 
differentiate into granular layer cells with Sertoli cell poten-
tial. SCTAT is classified as a mixed sex cord stromal tumor 
according to the 2014 World Health Organization classifica-
tion (17).

 Ovarian SCTAT, which is typically identified in young 
females, is relatively rare and may be divided into two 
subtypes: One subtype is associated with familial Peutz 
Jeghers syndrome (PJS; 36%) or cervical malignant adenoma 
(14%) (7), and the other subtype occurs in the absence of PJS or 
cervical malignant adenoma. The most common clinical mani-
festation of ovarian SCTAT is an abdominal mass and 40% 
of patients exhibit pseudo‑precocious puberty or abnormal 
estrogen levels. In the present study, the small SCTAT tumor 
(1x0.5x0.3 cm) in the right ovary in case one was identified 
during intraoperative exploration of the left ovarian chorio-
carcinoma. The vaginal bleeding observed after admission 
may have been caused by hormonal abnormalities, however, it 
remains unclear whether this was due to the choriocarcinoma, 
SCTAT or both.

To date, only a small number of NGCO cases have been 
reported  (Table  I). Contralateral mature teratoma  (18) or 
dysgerminoma (19) have been reported, whereby the bilateral 
tumors were of germ cell origin. Previously, endometrioid 
carcinoma, clear cell carcinoma and small cell carcinoma 
epithelial carcinoma with choriocarcinoma have also been 
reported, however, only a small proportion of these tumors 
exhibited a choriocarcinoma component (20). To the best of our 
knowledge, no cases of left NGCO with right ovarian SCTAT, 
as observed in case one, have been reported previously. The 
association between the two types of cancer remains unclear.

Large NGCOs often occur unilaterally, and exhibit exten-
sive hemorrhage and necrosis (21). The disease is similar to 
gestational choriocarcinoma  (22). Non‑gestational chorio-
carcinomas are predominantly composed of two cell types: 

Cytotrophoblasts, which are medium in size and rounded with 
lightly stained cytoplasm, clear cell boundaries and small, 
round, dark, central nuclei; and syncytiotrophoblasts, which 
exhibit cytoplasmic vacuoles, nuclei with coarse chromatin 
and unclear cellular boundaries, and occasionally form 
nodules. These two types of cells are typically arranged in 
cribriform, plexiform and pseudopapillary patterns within 
blood. Furthermore, NGCO tumors are commonly associated 
with dysgerminoma, teratoma, yolk sac tumors and other germ 
cell tumor components (18,19), or may be a single component 
of choriocarcinoma; however, this is extremely rare. In the 
present study, no other germ cell tumors were identified in the 
two patients. The tumor cells of both cases were immunohis-
tochemically positive for hCG and CK.

SCTAT with PJS often occur bilaterally, and are typically 
<3 cm in diameter or only identified microscopically. In addi-
tion, calcifications are common in these tumors. By contrast, 
SCTAT without PJS are typically unilateral and larger in size. 
The tumor sections were solid or cystic and grayish‑yellow 
in color. Microscopically, tumor cells surrounding the 
eosinophilic hyaline bodies formed simple or complex annular 
tubule epithelial nests. The tumor cell cytoplasms were lightly 
stained and the cellular boundaries were not clear. The nuclei 
were round and the hyaline bodies were in a palisade arrange-
ment around the surrounding epithelial nests. Previously, IHC 
staining has revealed that the tumor cells express inhibin, 
CD99 and Melan‑A (23). In case one, although the SCTAT of 
the right ovary was small with focal calcifications, no PJS or 
cervical lesions were present. Due to extensive tissue damage 
as a result of the choriocarcinoma, it was unclear whether a 
SCTAT component was present in the left ovary; thus, the 
association between SCTAT and PJS in the present case was 
difficult to determine.

Although NGCO primarily occurs in children, it may also 
occur in adults  (24). Histologically, gestational choriocar-
cinoma and non‑gestational choriocarcinoma share similar 
morphological features; therefore, for adolescents with no 
sexual history, the disease may be diagnosed according to the 
pathological features (25) and immunohistochemical pheno-
type. By contrast, for females of childbearing age, the difference 
between gestational and non‑gestational choriocarcinoma is 

Table I. Summary of reported cases of non‑gestational ovarian choriocarcinoma.

	 Age,	 Tumor		  Type of	 Metastatic		  Follow‑up
Author, year	 years	 size, cm	 Ovary	 ovarian cancer	 sites	 Chemotherapy	 results	 Ref.

Goswami et al,	 18	 10x12	 Left	 Contralateral	‑	  Yes	 No recurrence	 (18)
2001				    mature cystic			   after 5 months	
				    teratoma				  
Gungor et al, 	 16	 5x4.3	 Left	 Contralateral	 Lung and	 Yes	 Succumbed after	 (19)
1999				    dysgerminoma	 pelvis		  6 months
Case one	 13	 16x15x10	 Left	 Contralateral sex	 Lung and	 Yes	 Succumbed after	‑
				    cord tumor with	 pelvis		  3 months
				    annular tubules
Case two	 13	 12x10x9	 Left	 Without	 ‑	 Yes	 Follow‑up	 ‑
				    accompanying			   discontinued	
				    tumor			   after 1 year	
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more difficult to confirm, however, DNA polymorphism anal-
ysis may aid diagnosis (14,26‑29). Fisher et al (26) first used 
site‑specific microsatellite probes to analyze DNA restriction 
fragment length polymorphisms of tumor tissue by comparing 
blood samples obtained from patients and their spouses. The 
results of were as follows: If the tumor components only 
originate from the patients, non‑gestational choriocarcinoma 
may be diagnosed, whereas if a patrilineal component exists, 
gestational choriocarcinoma may be diagnosed.

NGCO must also be differentiated from embryonal carci-
noma, dysgerminoma and intermediate trophoblastic tumors 
[placental site trophoblastic tumor (PSTT) and epithelioid 
trophoblastic tumor (ETT)]. Although embryonal carcinoma 
is composed of syncytiotrophoblast‑like giant cells (30), it 
does not exhibit the bidirectional property of trophoblast 
cells in choriocarcinoma. Furthermore, upon IHC, embryonal 
carcinoma exhibits CD30 and AFP positivity, while choriocar-
cinoma exhibits CD30 and AFP negativity. A small number 
of dysgerminoma cases demonstrate syncytiotrophoblast 
differentiation without cytotrophoblasts, while tumor cell 
components are relatively simple, with positive PLAP and 
CD117, and negative hCG expression.

PSTTs do not contain cytotrophoblasts or syncytiotropho-
blasts, however, the do exhibit pure intermediate trophoblastic 
cells. Furthermore, IHC analysis of choriocarcinoma shows 
diffuse positivity for hCG, while PSTTs exhibit only focal and 
weak positivity for hCG, and strong positivity for hPL. ETTs 
are composed of epithelioid trophoblasts without cytotropho-
blasts and syncytiotrophoblasts, while only a small number of 
tumor cells exhibit focal hCG positivity (31,32).

SCTAT must be differentiated from Sertoli cell tumors 
and microfollicular granulosa cell tumors. Microfollicular 
granulosa cell tumors containing Call‑Exner bodies resemble 
SCTAT of the tubular lumen, however, such tumors are small 
with no visible nuclear debris or palisading nuclei. Highly 
differentiated Sertoli cell tumors may also form simple tubular 
structures with a hollow lumen (33).

NGCO often invades the adjacent organs and commonly 
metastasizes to distant organs (30), particularly the brain 
and lung. Treatment predominantly consists of surgery 
combined with chemotherapy, however, the efficacy of this 
strategy is not as high as that for gestational choriocarci-
noma (34,35). Jiao et al  (36) reported 21 cases of NGCO 
with a mean follow‑up period of 71.4 months and an overall 
5‑year survival rate of 79.4%. Goswami et al (18) summa-
rized 30 case reports of NGCO and revealed that the 2 year 
survival rate of patients who accepted surgery combined with 
chemotherapy was 81%, while that of patients who underwent 
surgery alone was 28%. Although cases of SCTAT with PJS 
are clinically benign, recurrence and metastasis have been 
reported (37); ~25% of SCTAT patients without PJS exhibit 
a malignant clinical course in which invasive growth of the 
tumor occurs (38). In the present study, the prognosis of case 
one was predominantly determined by the choriocarcinoma. 
Bilateral pulmonary metastases were identified following 
chemotherapy and the hCG level did not declined signifi-
cantly . However, the treatment exhibited poor efficacy and 
the patient succumbed 3 months later. As indicated in Table I, 
pulmonary metastasis identified after surgery indicated the 
poor prognosis.

In conclusion, NGCO is a rare malignant germ cell tumor 
of which <100 cases have been reported worldwide (21,36,38); 
therefore, limited clinical data is available. At present, no 
optimum treatment has been identified, and although the prog-
nosis is worse than that of gestational choriocarcinoma, early 
detection, diagnosis and treatment are important factors for 
patient prognosis.
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