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CASE REPORT

Ovarian yolk sac tumor in a postmenopausal woman: case report
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Abstract Ovarian yolk sac tumor (YST) is a malignant
germ cell tumor generally arising in young females and
occurs very rarely after menopause. We describe a case of
ovarian YST in a 60-year-old postmenopausal woman. The
patient underwent total abdominal hysterectomy, bilateral
salpingo-oophorectomy, and retroperitoneal lymphadenec-
tomy for a right ovarian tumor 10 cm in diameter. Micro-
scopic examination revealed that the tumor had the
polyvesicular vitelline pattern and the glandular pattern of
YST. There were no other types of germ cell tumor or any
components of surface epithelial tumors, excluding “hetero-
differentiation” of these. Immunohistochemically, tumor
cells were positive for a-fetoprotein (AFP), SALL4, and only
occasionally positive for cytokeratin 7, and negative for
CD15 (leu-M1), and hepatocyte nuclear factor-1 beta. After
surgery, the patient received 10 cycles of cisplatin-based
chemotherapy. Preoperatively elevated serum AFP
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decreased to within the normal range after chemotherapys;
however, the disease recurred and progressed rapidly, and
she died of the disease 21 months after the operation. This
case implies that the histogenesis of postmenopausal YST is
quite different from that of a germ cell neoplasm in young
females and this different histogenesis may cause the resis-
tance to chemotherapy and poor prognosis.

Keywords Yolk sac tumor - Ovary - Postmenopausal
woman - Epithelial tumor

Introduction

Yolk sac tumor (YST) is a type of malignant germ cell tumor
with various yolk sac and vitelline structures and is the
second most common type of ovarian germ cell tumor, fol-
lowing dysgerminoma. Ovarian YST is generally found in
young females and occurs very rarely after menopause [1].
Only a handful of cases of ovarian YST in postmenopausal
women have been reported so far and most were associated
with benign or malignant epithelial tumors [2—-12]. Herein
we present a case of YST in a postmenopausal woman that
was not accompanied by any epithelial tumors. This case
report aims to show the clinical and pathological features of
this rare case and includes a current literature review.

Case report

A pelvic mass was incidentally identified on gynecological
examination in July 2008 of a 60-year-old, gravida 1, para
1, postmenopausal Japanese woman without any abdomi-
nal symptoms. Ultrasonography revealed a pelvic mass
about 9 cm in diameter arising in the right ovary. Magnetic
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resonance (MR) imaging revealed a predominantly solid
tumor about 9.5 x 7 cm in size with striking contrast
enhancement. An area of hemorrhage was also found
within the tumor (Fig. 1). No metastasis was detected on
computed tomography (CT). Preoperative serum tumor
marker levels were as follows: o-fetoprotein (AFP),
175,300 ng/ml (normal less than 20 ng/ml); CA-125,
110 U/ml (normal less than 35 U/ml); CA 19-9, 295.4 U/
ml (normal less than 37 U/ml). In August 2008, the patient
underwent laparotomy with malignant right ovarian tumor
as the preoperative diagnosis. At laparotomy, the right
ovarian tumor was about 10 cm in diameter and exhibited
strong adhesions to the uterus and rectum in the pelvis. She
had a very small amount of ascites, which was negative for
malignancy on cytology. No macroscopic disseminated

Fig. 1 MR imaging of right
ovarian tumor. a Sagittal T2-
weighted MR image shows a
mass (arrowhead) that is
heterogeneously high in
intensity. b Sagittal post-
contrast MR image shows
striking enhancement of the
mass (arrowhead)

lesions of cancer cells were found in either the peritoneum
or the greater omentum. Surgical procedures were per-
formed, including total abdominal hysterectomy, bilateral
salpingo-oophorectomy, and retroperitoneal lymphadenec-
tomy. The surgical stage was stage Ic(b).

Following surgery, cisplatin-based adjuvant chemo-
therapy consisting of cisplatin, etoposide, and bleomycin
(BEP therapy) was started. The patient received three
courses of this chemotherapy. Serum concentrations of
AFP, CA-125, and CA 19-9 significantly decreased after
surgery and chemotherapy. In particular, her serum AFP
level, which was extremely high before surgery, rapidly
decreased to within the normal range after three courses of
BEP therapy (Fig. 2); however, she developed depression
at the end of the third course of BEP therapy, making it
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impossible to continue. Four months later, her serum AFP
level elevated again, and BEP therapy was resumed,
however, her serum AFP level did not decline in spite of
two more courses of BEP therapy as salvage chemother-
apy: VelP therapy consisting of vinblastine, ifosfamide,
and cisplatin was started. Despite five courses of VelP
therapy, the disease progressed rapidly and she died of the
disease 21 months after the operation.

Gross findings

The right ovarian tumor removed from the patient was
12 x 9 x 7 cm, weighed 414 g, and was an elastic and
predominantly solid tumor. The surface of the tumor was
yellowish and smooth (Fig. 3). The left ovary, fallopian
tubes, and uterus were unremarkable.

Microscopic findings

In the right ovarian tumor, atypical cells proliferated and
exhibited various shapes; however, the tumor could be
roughly divided into two components (Fig. 4): one consisted
of many vesicles lined with flattened cells and surrounded by
connective stromal tissue. Individual vesicles also varied in
shape, and some had an hourglass shape. This component
appeared to represent the polyvesicular vitelline pattern of
YST. The other consisted of columnar or cuboidal cells that
formed primitive glandular structures and were surrounded
by loose, edematous, or hyalinized connective tissue. This
component appeared to represent the glandular pattern of
YST. Thus, this ovarian tumor showed characteristics con-
sistent with ovarian YST. There were no other types of germ
cell tumor or any elements consistent with ovarian epithelial
malignant or benign neoplasm.
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Fig. 3 Resected specimen composed of right ovarian tumor. Gross
appearance of right ovarian tumor showed an elastic and predomi-
nantly solid tumor with smooth surface

@ Springer

Fig. 4 YST with polyvesicular vitelline pattern on the left and
glandular pattern on the right (H&E staining)

Fig. 5 YST with positive immunohistochemical staining for o-
fetoprotein (AFP)

Immunohistochemical findings

Immunohistochemically, neoplastic cells were positive for
AFP (polyclonal, 1:500; Dako, Glostrup, Denmark)
(Fig. 5), SALL4 (clone; 6E3, 1:500, Abnova, Taipei, Tai-
wan) (Fig. 6), and negative for CD15 (clone; BY87, 1:50;
Novocastra, Newcastle, UK) and hepatocyte nuclear factor-
1 beta (HNF-1 beta, clone; C20, 1:200; Santa Cruz Bio-
technology, Santa Cruz, CA, USA). Only occasional cells
were positive for cytokeratin 7 (CK 7, clone; OV-TL
12/30, 1:100; Dako) (Fig. 7).

Discussion

Although ovarian YSTs rarely occur after menopause, in
the case under discussion, preoperative CT/MR images
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Fig. 6 YST with H&E staining (a) and immunohistochemical
staining for SALL4 (b). YST is positive for SALL4 (b)

demonstrated features characteristic of YST, such as a
large predominant solid mass with some cystic changes and
areas of hemorrhage [13]. Histologically, YST shows a
variety of architectures, including microcystic or reticular,
endodermal sinus, solid, alveolar-glandular, polyvesicular
vitelline, myxomatous, papillary, macrocystic, hepatoid,
and glandular patterns [1]. Although different patterns may
coexist in the tumor, one or two patterns are usually pre-
dominant [1]. The polyvesicular vitelline and glandular
patterns as observed in this particular case are character-
istic of ovarian YST.

The diagnosis of ovarian YST is sometimes difficult
because some morphological patterns of YST resemble
malignant surface epithelial tumors. For example, the
glandular pattern of YST may impart a close resemblance
to endometrioid adenocarcinoma (EAC) [4] and glandular,
papillary, and hepatoid patterns of YST can be incorrectly
regarded as clear cell carcinoma (CCC) [14]. More
importantly, in postmenopausal age tumors with features of
YST have been reported to be associated with surface
epithelial tumors, possibly as a consequence of “hetero-

.

A

Fig. 7 YST with H&E staining (a) and immunohistochemical
staining for cytokeratin 7 (CK 7) (b). The glandular pattern, on the
right, is negative for CK 7 (b). The polyvesicular vitelline pattern, on
the left, is positive for CK 7 (b)

differentiation” [2-6, 14]. Therefore, in the current case, a
serious diagnostic concern was CCC, necessitating exten-
sive sampling of the tumor and immunohistochemical
study. Elevated serum AFP concentration and positive
immunostaining for AFP are certainly typical of YST [1],
but these findings have also been reported in several
ovarian carcinomas of somatic origin [15-17]. Ramalin-
gam et al. [18] reported that CK 7 is a useful marker to
distinguish YST from EAC and CCC, because CK 7 is
negative in YST but is diffusely positive in both EAC and
CCC. Negative staining for CK 7 in cells with a glandular
pattern in this tumor indicated that this case was YST
without EAC and CCC. Although Ramalingam et al. [18]
also reported that polyvesicular and reticular patterns of
YST were negative for CK 7, staining for CK 7 was
positive in cells with a polyvesicular vitelline pattern in
this case. The reason for the discrepant staining is unde-
fined. Nevertheless, Devouassoux-Shisheboran et al. [19]
showed that the hepatoid pattern of YST was negative, but
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polyvesicular and reticular patterns were positive for CK 7,
as in our case. Thus, CK 7 staining of polyvesicular and
reticular patterns of YST remains controversial. In addi-
tion, tumor cells in this case were negative for CDIS5.
CD15 was also reported to be useful marker to distinguish
YST from CCC because it was expressed strongly in CCC
but was weakly or not expressed in YST [18]. Finally,
SALLA4, a novel diagnostic marker for germ cell tumor,
was positive, and HNF-1 beta, expressed by CCC, was
negative in our case [20, 21]. These results and the absence
of convincing features of CCC established the diagnosis of
postmenopausal pure ovarian YST.

All 15 reported cases of YST in postmenopausal women
are shown in Table 1 [2-12]. The average age at onset was
63.9 years. The laterality of all tumors was unilateral, as in
YST in young females [22]. Positive serum AFP was found
in all patients with a YST component in young females at
diagnosis [22]. Elevated preoperative serum AFP was also
observed in all seven available cases of postmenopausal
ovarian YST, although it was low in one case. In all cases,
laparotomy was performed as the primary therapy, as for
YST in young females. The number of surgical stage I, II,
III, and IV was 9, 0, 3 and O cases, respectively, and the
stage was not available in three cases. In other words, 75%
of postmenopausal ovarian YSTs were found in stage I
Approximately 60—70% of ovarian YSTs in young females
are stage I or II, and the stage distribution at diagnosis is
quite different from that of epithelial ovarian cancer usu-
ally found in advanced stage [22, 23]. From this point of
view, postmenopausal ovarian YST does not resemble
epithelial ovarian cancer, but YST in young females.

The prognosis of YST in this patient was different from
typical YST in young females but similar to previously
reported YST in older females. YST of the ovary in young
females is sensitive to cisplatin-based chemotherapy [22].
Cisplatin-based chemotherapy, such as BEP therapy, has
improved the prognosis of YST. Nawa et al. [24] reported that
the 5-year survival rate of YST in young females was 92.5, 75,
30, and 25% for patients with stage I, IL, III, and IV, respec-
tively. Postoperative adjuvant cisplatin-based chemotherapy
has been performed for all postmenopausal YST since 1990;
however, the prognosis of YST in postmenopausal women is
very poor even in stage I cases and most patients died of the
tumor depending on the stage. The survival rate in stage I was
62.5% (5/8) at 1 year and 0% (0/5) at 2 years; two more
patients died within 2 years postoperatively. Two patients in
stage III died of the disease within 4 months after operation.
BEP and VelP therapy was resumed since the serum AFP level
increased again in this patient, because cisplatin-based sec-
ond-line chemotherapy has proven to be curative in many
women with refractory ovarian germ cell tumor, including
those who had been heavily pretreated, unlike epithelial
ovarian carcinoma [25]; however, the serum level of AFP did

not decline before her death. Considering these previously
reported cases and our present case, the chemosensitivity of
postmenopausal YST seems poor and quite different from that
of typical YST as most authors have reported that YST in
postmenopausal women is resistant to cisplatin-based che-
motherapy [2, 4-6, 9].

Only three cases of pure YST after menopause have
been reported so far and this tumor is the fourth case [8—
10]. Most recent cases of postmenopausal YST were
associated with epithelial tumor. There is no significant
difference between pure YST and YST with epithelial
tumor in age at onset, laterality of the tumor, serum AFP
positive rate, stage distribution, and prognosis, but a slight
difference in the histogenesis, as mentioned below.

YST is generally a malignant germ cell neoplasm that is
thought to originate from undifferentiated and multipo-
tential embryonal carcinoma by selective differentiation
toward yolk sac or vitelline structures [1]. Nevertheless, the
histogenesis of postmenopausal YST is unclear. It has been
reported that elevated serum AFP concentration was
observed in several ovarian carcinomas of somatic origin
[15-17]. These findings indicate that somatic carcinoma
has the ability to differentiate into germ cells. Conse-
quently, some authors have suggested that the yolk sac
component is derived from somatic mesodermal carcinoma
through a neometaplastic process in postmenopausal YST
with epithelial carcinoma [2-5, 12]. On the other hand,
postmenopausal pure YST does not have somatic meso-
dermal carcinoma that differentiates into YST and is pro-
posed to originate from ovarian surface epithelium through
a neometaplastic process [1, 9]. Anyway postmenopausal
YST is thought to be derived from epithelial cells not germ
cells. In other words, the histogenesis of postmenopausal
YST with or without epithelial carcinoma is quite different
from that of a germ cell neoplasm in young females [1, 9].
This different histogenesis may cause the resistance to
cisplatin-based chemotherapy and poor prognosis of post-
menopausal YST in spite of diagnosis at an early stage;
therefore, specific chemotherapy depending on the histo-
genesis will be necessary after further investigations.
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