
Introduction 

Because germ cells are not identified histologically in the

ovaries at postmenopausal age, direct origin of malignant

neoplasms from germ cells is unlikely [1]. In the majority

of these cases, germ cell tumor is associated with an ovar-

ian epithelial tumor [2]. The authors herein report the case

of a 52-year-old woman with an ovarian tumor which was

composed of yolk sac tumor (YST) and endometrioid ade-

nocarcinoma with focally squamous and mucinous differ-

entiation. Because of its aggressive behavior, lack of

response to chemotherapy, and unfavorable prognosis, cor-

rect diagnosis of this tumor is important. To the authors’

knowledge, only 12 cases have so far been reported (Table

1) in the English medical literature with an ovarian en-

dometrioid adenocarcinoma with a YST component [1-8]. 

Case Report

A 52-year-old postmenopausal woman was admitted to the hos-

pital with a lower abdominal pain. Bilateral pelvic mass and as-

cites were detected by ultrasonography and computed tomography.

A left ovarian cystic mass with solid and papillary with a 13-cm

component was detected. Right ovary was also cystic and five cm

in size. Computed tomography did not detect any sign of distant

metastasis or lymphadenopathy. During intraoperative consulta-

tion, an epithelial malignant tumor was diagnosed. She underwent

total abdominal hysterectomy with bilateral salpingo-oophorec-

tomy, omentectomy, pelvic lymphadenectomy, and para-aortic

lymphadenectomy and cytologic sampling. The ascitic fluid was

hemorrhagic and positive for malignancy at cytologic examina-

tion. 

Macroscopically the left ovarian tumor was 13 cm in diameter

with a smooth outer surface. The cyst contained bloody serous

fluid. There was a nine-cm solid tumor within the cyst with

necrotic change and hemorrhage and papillary projections inside

the cyst. At microscopic examination, the tumor composed of well

differentiated OEC (Figure 1) and YST with Shiller-Duval bodies

(Figure 2) was revealed. There were squamous and mucinous dif-

ferentiations in endometrioid adenocarcinoma component. An en-

dometriosis focus around tumor was also detected.

Immunohistochemically the YST cells stained positively with

AFP, COX-2 and cytokeratin and stained negatively for CK7, WT-

1, CK20, PAX-8, ER, PR, and hCG. In contrast, the OEC cells

stained positive with CK7, ER, PR, PAX-8, and were negative for

CK 20 and AFP. The immunohistochemical staining patterns dif-

fered between the two components, suggesting that this case was

not an endometrioid variant of YST but an endometrioid adeno-

carcinoma with a YST component.

Before surgery, some of the tumor markers were elevated.

Serum CA125: 12,198 U/ml (normal: < 35 U/ml) but AFP levels

were not assessed. After surgery, the serum level of CA125 de-

clined rapidly and AFP level was in the normal range. The right

ovary was diagnosed as serous cyst. The fallopian tubes and the

uterus were unremarkable The pelvic and para-aortic lymph nodes

were free of tumor. Endometrium was atrophic and unremarkable.

There were eosinophilic leukocyte infiltration and reactive

mesothelial hyperplasia in omentum.

The patient was treated surgically with a combination of

bleomycin, etoposide, cisplatin (BEP), taxol, and carboplatin. She

has been clinically free of tumor after two months.

Discussion

YST is a malignant germ cell tumor characterized by en-

dodermal differentiation [9]. OEC coexists very rarely with

YST. This unusual mixed tumor is thought to be a rare vari-

ant of endometrioid ovarian carcinoma. Ovarian YSTs usu-

ally occur in young patients [10]. YSTs in older

perimenopausal and postmenopausal women are rare [11].

Abe et al. [2] stated that the clinicopathologic profile of

YST arising in association with endometrioid adenocarci-
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noma differs from that of pure YST. The patients’ age

ranges same as OEC. This particular tumor is more similar

to OEC than YST and its clinical behavior suggests that a

combination of taxol and carboplatin should be compared

with BEP.

Because of the similar microscopic features, this case

should be distinguished from the endometrioid-like variant

of YST. In the present case, immunohistochemistry

demonstrated striking differences between the endometri-

oid adenocarcinoma and YST component. The former was

positive for CA125 and PR and the YST areas were nega-

tive. The YST component was characterized by a glandu-

lar pattern positive for AFP, while the endometrioid

adenocarcinoma component was negative. CK7 was neg-

ative in YST. Ovarian endometrioid tumors with a YST

component should be considered as a rare variant of en-

dometrioid adenocarcinoma [2]. 

Nogales et al. [4] reported that the development of ex-

traembryonal germ cell tissue from tumors of somatic ori-

gin is a rare event in the female genital tract. Although the

exact explanation for this biologic behavior is not known,

four theories including the teratoma theory, retrodifferen-

tiation, collision theory, and neometaplasia theory have

been proposed [3, 6, 7]. Because of absence of other ter-

atoma components and the different histopathologic fea-

tures of both endometrioid and YST components, it is

difficult to explain this case by the teratoma theory.

Whereas the yolk sac is an early endodermal derivative,

OEC has the somatic nature of the endometrioid adeno-

carcinoma and is mesodermal in origin. Therefore it is un-

likely that YST arose from endometrioid adenocarcinoma

by retrodifferentiation. The collision theory is also un-

likely because there was an immunohistochemical transi-

tion zone between the endometrioid and YST component.

Figure 1. — Endomerioid adenocarcinoma composed of glandu-

lar structures with papillar projection into the lumina (HE ×100).

Figure 2. — Yolk sac tumor with Shiller-Duval bodies (HE ×200).

Table 1. — Postmenopousal women with ovarian endometriod adenocarcinoma and yolk sac tumor. 
Case Age (years) Diagnosis Side, size (cm) Follow-up

Rutgers et al. [3] 50 OEC, YST, E RO, 11 DOD, 8 months

Nogales et al. [4] 64 OEC, YST, E LO, 13 DOD, 14 months

71 OEC, YST, EAF RO, 10 NED, 12 months

31 OEC, YST, E RO, 15 DOD, 8 months

71 OEC, YST RO, 11 DOD, 3 months

40 OEC, YST LO, 25 DOD, 5 months

Horiuchi et al. [5] 53 OEC, YST, E LO, 11 DOD, 6 months

Kamoi et al. [6] 54 OEC, YST, E RO, 20 NED, 21 months

Lopez et al. [7] 51 OEC, YST, E, MCA RO, 16 DOD, 5 months

Mc Bee et al. [8] 41 OEC, YST, UC LO, 21 DOD, 12 months 

Abe et al. [2] 52 OEC, YST LO, 10 NED, 20 months

Roth et al. [1] 48 OEC, YST, E, CCAC LO, 19 NED, 24 months

Present case 52 OEC, YST, E LO, 13 NED, 2 months

OEC: ovarian endometrioid adenocarcinoma, YST: yolk sac tumor, E: endometriosis, EAF: endometrioid adenofibroma, MCA: mucinous cystadenoma,

UC: undifferentiated carcinoma, CCAC: clear cell adenocarcinoma, LO: left ovary, RO: right ovary, DOD: dead of disease, NED: no evidence of diseases.
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It has been suggested that somatic carcinomas have the

ability to acquire a germ cell differentiation, and the germ

cell component is thought to derive from somatic meso-

dermal cells and not from germ cells [2, 4, 5]. This phe-

nomenon could be explained by neometaplasia (aberrant

differentiation), which appears to be the most reasonable

theory to explain the histogenesis of this tumor. CDX2

transcription factor expression in the present case is also

compatible with neometaplasia theory.

The presence of YST component in an otherwise clas-

sical OEC of the ovary confers an aggressive behaviour.

The pathologist should be aware of this unusual associa-

tion in ovarian tumors. More cases need to be diagnosed

and followed up in order to evolve treatment policy to

improve the dismal outlook associated with this rare

tumor.
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