
Introduction

Yolk sac tumor (YST) of the ovary is rare and accounts for

approximately 1% of ovarian malignancies [1, 2]. Given the

rarity of the disease, nearly all of the data in the literature are

from retrospective studies. Serum alpha-fetoprotein (AFP)

is a useful tumor marker for diagnosis and monitoring re-

currence. Ovarian YST is highly malignant. The three-year

survival rate was 13% prior to the introduction of effective

chemotherapy [3]. Cisplatin-based chemotherapy has dra-

matically improved the prognosis of ovarian YST [4]. Over-

all, the five-year survival and disease-free survival rates were

94% and 90%, respectively [5]. The following factors were

shown to be associated with prognosis: disease stage, vol-

ume of ascites, level of serum AFP, residual tumor, and reg-

imen of chemotherapy. The disease usually affects females

younger than 35 years, and few patients with the disease are

postmenopausal. Postmenopausal patients may have differ-

ent characteristics from those of child-bearing age patients.

This is the case in male germ cell tumors, which occur in pa-

tients older than 50 years [6]. There are only case reports and

little information is available regarding postmenopausal pa-

tients in the literature. To provide additional knowledge to

this rare disease, the authors report five cases of ovarian YST

in postmenopausal females and review all of the post-

menopausal cases in the English literature. 

Materials and Methods

Five postmenopausal patients with ovarian YST were identi-
fied from the database of Sun Yat-sen University Cancer Center
from January 1, 1970 to June 30, 2014. The hospital records of the
patients were reviewed to obtain demographic data, including age,
menstrual and reproductive history, symptoms and signs, AFP,
stage, treatment, and last follow-up (Table 1). Approval was
granted from the institutional review broad prior to the review of
all clinical records. The authors also performed a MEDLINE
search and reviewed all cases with ovarian YST in the English lit-
erature and identified 12 postmenopausal patients (Table 2). Pa-
tient survival was calculated using the Life Table method.

Results

Clinical features
The clinical and histopathological features of the five

patients are summarized in Table 1. The ages ranged from

50 to 60 years. Case #1 had a total hysterectomy 15 years

prior due to uterine leiomyoma and was diagnosed with

sigmoid colon cancer 12 years prior. She underwent sur-

gery and six courses of postoperative adjuvant chemother-

apy without recurrence. She was admitted to the present

hospital because of constipation and urinary frequency for

one month. Computed tomography scans revealed a 12-

cm pelvic/abdominal mass. Colonoscopy and positron

emission tomography (PET) ruled out the recurrence of
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sigmoid colon cancer. Case #2 and case #3 complained of

lower abdominal pain and abdominal distention, respec-

tively. Case #4 and #5 did not have remarkable discomfort

and a pelvic mass was found by physical examination.

The last four patients had no other notable medical his-

tory. 

Preoperative AFP was obtained in four patients, was el-

evated in two patients, and did not increase prior to the op-

eration and after recurrence in two other cases. One patient

(case #5) did not have AFP measured before the operation

and her serum AFP did not increase while the tumor spread

widely. Ascites ranged from 0 ml to 300 ml. The tumor size

varied between six cm and 22 cm. The tumor occurred on

the left and right ovaries in three and two patients, respec-

tively. Four patients had Stage I or II disease (Stage IC, IIC,

and IIB in one, two, and one patient, respectively), and the

stage was unclear in one patient. Four of the five patients

had a histological type of pure YST, while one patient had

a mixed type with an adenocarcinoma component. 

Treatment and outcome
All five patients received surgery and postoperative adju-

vant chemotherapy. Four of the patients received adjuvant

chemotherapy with a regimen of bleomycin, etoposide, and

cisplatin (BEP) as the initial treatment. The cycles of

chemotherapy ranged from three to six. One patient received

a single agent cisplatin as first-line chemotherapy.

Case #1 had bilateral salpingo-oophorectomy, right

pelvic lymph node dissection, left pelvic lymph node

biopsy, omentectomy, and excision of all visible pelvic le-

sions. After surgery, she received four cycles of BEP. She

was without evidence of the disease for 40.6 months.

Case #2 underwent a total abdominal hysterectomy, bi-

lateral salpingo-oophorectomy, omentectomy, and Dixon’s

operation. After three cycles of postoperative chemother-

apy with BEP, the tumor recurred in the pelvis at three

months. She then received two cycles of paclitaxel plus cis-

platin and one course of docetaxel plus nedaplatin. How-

ever, the disease progressed on both regimens. She died of

the disease 14.5 months after diagnosis.

Case #3 underwent a total abdominal hysterectomy, bi-

lateral salpingo-oophorectomy, bilateral pelvic lymph node

dissection, and omentectomy. Following surgery, she re-

ceived five cycles of BEP. AFP increased to 173.2 ng/ml

8.5 months after surgery, although the computed tomogra-

phy scans of the pelvic and abdomen were unremarkable.

One cycle of paclitaxel and carboplatin was administered

and failed. She refused further treatment and died of the

disease 18.5 months after diagnosis. 

Case #4 received a total abdominal hysterectomy, bilat-

eral salpingo-oophorectomy, and omentectomy followed

by six cycles of BEP. She recurred nine months after sur-

gery in the pelvis and received one cycle of chemotherapy

with paclitaxel plus oxaliplatin. The disease remained sta-

ble. She then underwent a secondary cytoreductive surgery

and the operation was optimal (the residual tumor size was

less than one cm). After the second surgery, she received

two cycles of chemotherapy with paclitaxel, oxaliplatin,

and ifosfamide, but these treatments failed. Subsequently,

three courses of irinotecan plus nedaplatin and one course

of pegylated liposomal doxorubicin plus topotecan were

administered. However, none of the regimens yielded suc-

cessful outcomes. She lived 21.8 additional months after

recurrence and died of the disease 30.8 months after the ini-

tial diagnosis. 

Case #5 received a total abdominal hysterectomy and bi-

lateral salpingo-oophorectomy and had residual disease

greater than two cm. Following surgery, she had three cycles

of single agent chemotherapy with cisplatin, but this treat-

ment failed. One course of combined therapy with cisplatin

plus fluorouracil was administered and also failed. Next, she

was admitted to the present center and the authors found that

the disease had metastasized to the abdomen, pelvic and

para-aortic lymph node, and liver. One cycle of combined

therapy with adriamycin, mechlorethamine, and cisplatin

was administered, and the disease still progressed. She died

at 8.5 months after diagnosis. 

Lymphatic spread
Two patients in the present study and four out of 12 pa-

tients in the literature received pelvic and/or para-aortic

lymph node dissection or biopsy (Table 2). None of the pa-

tients had lymph node metastasis. 

Recurrence and survival 
Of the four patients who had no residual tumors at initial

surgery, three recurred at 3.0, 8.5, and 9.0 months after di-

agnosis, respectively, and one patient survived without dis-

ease at 40.6 months. The three patients who had recurrence

lived an additional 21.8, 10.0, and 11.5 months after re-

lapse. One of the three recurrent patients received optimal

second surgery with residual disease less than one cm, and

two patients did not have surgery. The survival time after

recurrence was the longest for one patient who had a sec-

ondary surgery for a relapsed tumor.

One patient (case #1) survived without evidence of dis-

ease at 40.6 months after diagnosis. The remaining four pa-

tients died of the disease at 30.8, 18.5, 14.5, and 8.5

months. The three-year survival was 20.0%. 

Of the 12 cases from the literature, seven patients died

of the disease at 2.5 to 48.0 months (median 11.4 months).

Three patients survived. Two of the three patients survived

without disease, and one patient with disease survived at

24.0, 12.0, and 3.0 months, respectively. The survival in-

formation was not reported for two patients. The three-year

survival was 34.0% (as calculated using the Life Table

method). The recurrent time was reported in four cases,

which was 42.0, 3.0, 3.0, and 8.0 months, respectively.

After recurrence, the four patients lived an additional 6.0,

4.0, 4.0, and 6.0 months, respectively.
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Discussion 

Ovarian YST usually occurs in young patients and is

highly malignant. It is rare in postmenopausal females. It

may have different features in older patients compared to

younger patients. Here, the authors report five cases of the

disease and performed a review of the cases in the litera-

ture. There are 12 cases reported in the English literature.

Their clinical features were also reviewed and listed in

Table 2, of which the eldest age was 86 years old [7]. There

were also postmenopausal patients in other retrospective

studies, but the precise clinical information was not de-

scribed in detail. To the best of the present authors’ knowl-

edge, this report provides the most detailed description of

ovarian YST occurring in postmenopausal females.

AFP is a useful marker for ovarian YST that can help to

diagnosis and monitor disease recurrence. Preoperative

AFP can definitely be elevated as described in some stud-

ies [1, 8]. However, this may not be the case in post-

menopausal patients. In the present data, AFP did not

increase before operation and after recurrence in two cases.

In the 12 patients reported in the literature, AFP was de-

scribed in eight patients and was only slightly elevated in

three cases (23 and 56 ng/ml, and 208 IU/ml, respectively)

[8, 10, 12]. Thus, AFP may not be a good tumor marker for

diagnosis and postoperative surveillance in postmenopausal

patients. 

Unlike epithelial ovarian cancer, early stage disease is

more common than advanced disease in patients with

ovarian YST. Approximately 50% to 70% of patients were

diagnosed in Stage I or II, while those with Stage III or IV

disease were uncommon [1, 4, 5]. The stage distribution

was similar in postmenopausal patients from the present

data and literature. Four of the present five patients had

Stage I or II disease. In the 12 reported cases, seven were

diagnosed in Stage I or II and four in Stage III. The stage

of one patient was not available. Combining the present

four cases with 11 from the literature, the proportion of

Stage I, II, and III disease was 46.7% (7/15), 26.7%

(4/15), and 26.7% (4/15), respectively. This was compa-

rable with the findings of other studies, which included

mainly premenopausal patients [1, 4, 5]. 

In ovarian malignant germ cell tumors, retroperitoneal

lymph node metastasis can easily occur in dysgerminoma

and malignant teratoma [17]. There are few data addressing

the issue of lymph node metastasis in ovarian YST. More-

over, whether it is of clinical significance to perform a

lymph node dissection is still unclear. However, lymph

node dissection or biopsy was frequently performed in clin-

ical practice [17]. Kumar et al. reported the prevalence of

lymph node metastasis in malignant germ cell tumors of

the ovary using data abstracted from the Surveillance, Epi-

demiology, and End Results Program (SEER). In the SEER

study, lymphadenectomy was performed in 44.5% (78/175)

of the patients with ovarian YST (but the result of node sta-

tus was not described). Thus, it is necessary to clarify the

justification of lymphadenectomy. Several studies have

shown that lymph node metastasis may be uncommon for

this disease and lymphadenectomy may not affect progno-

sis [1, 4, 18]. In one study, lumbar-aortic lymph node dis-

section was performed in 13% (11/84) of patients with

ovarian YST. Lymph node metastasis is found in only two

Stage IIIC patients with bulky peritoneal disease and is not

present in all Stage I patients with the tumor confined to

the ovary. Lymphadenectomy was not found to be a signif-

icant prognostic factor [4]. In another study, lymph node

dissection was performed in three patients with Stage II~IV

disease, but lymph node involvement was not found in all

cases. The difference in the five-year survival rate with and

without node dissection was not significant [18]. Another

two studies also showed that lymphadenectomy did not af-

fect prognosis [19, 20]. In the present study, pelvic node

dissection was performed in two patients and no node

metastasis was found. Of the 12 postmenopausal cases re-

ported in the literature, four had pelvic and/or para-aortic

node dissection or biopsy, which revealed no node in-

volvement. Lymph node metastasis may also be uncommon

in postmenopausal patients.

Due to its high malignancy, the prognosis of ovarian YST

was rather poor prior to effective chemotherapy. The three-

year survival rate was 13% [3]. Since the introduction of

several combination chemotherapy regimens, including

VAC (vincristine, actinomycin, and cyclophosphamide),

VBP (vincristine, bleomycin, and cisplatin), and BEP, the

prognosis has dramatically improved. The five-year survival

rate increased to 84% [4]. Furthermore, with the EBP regi-

men, the overall five-year survival rate can even increase to

94% [5]. Some studies have shown that the prognosis-re-

lated factors were tumor stage [1, 18], volume of ascites [4],

postoperative serum AFP decline rate [4], residual tumor

[18], cisplatin-based chemotherapy in advanced disease

[21], and chemotherapy with a BEP regimen [4]. Age was

not a significant prognostic factor of ovarian YST using

multivariate analysis in premenopausal females [4, 18]. Lit-

tle is known whether old age affects prognosis in post-

menopausal women due to its rarity. Only case reports were

available regarding postmenopausal patients with ovarian

YST. Among the 12 patients reported in the literature, seven

died of the disease at a median time of 11.4 months after di-

agnosis and one patient survived without recurrence 24.0

months after diagnosis [14]. Survival was not available for

two patients [7, 13]. The two postmenopausal cases in the

Cicin et al. study had a dismal outcome despite optimal sur-

gery and effective adjuvant chemotherapy [22]. In the re-

ported 12 cases, seven patients died of the disease and one

patient survived within two years. The three-year survival

was 34.0%. In the present study, four of the five patients

died of the disease within three years, although three of the

four patients had Stage I or II disease, had no residual tumor,

and received adjuvant chemotherapy with a BEP regimen.
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Thus, data from the present study and that from the literature

suggest that the prognosis of postmenopausal patients with

ovarian YST is poor compared with young patients.

The recurrent time was described in only four of the 12

reported patients, which was 42.0, 3.0, 3.0, and 8.0

months, respectively. After recurrence, the four patients

lived for an additional 6.0, 4.0, 4.0, and 6.0 months, re-

spectively. In the present data, three patients recurred at

3.0, 8.5, and 9.0 months after diagnosis and lived for an

additional 21.8, 10.0, and 11.5 months after relapse. One

patient received optimal salvage surgery, and the survival

after relapse was the longest (21.8 months) in three pa-

tients with recurrence. No postmenopausal patient was re-

ported to have salvage surgery in the literature. Thus, data

from the literature and the present study showed that re-

lapse predominantly occurred within one year and after

recurrence, the patient’s survival was poor and usually

died of the disease within one year. Optimal salvage sur-

gery may help to improve on the survival rate. 

Although the BEP regimen is quite effective against ovar-

ian YST as the first-line adjuvant chemotherapy, recurrent or

progressive ovarian YST after chemotherapy with the BEP

regimen may also be associated with poor prognosis [5]. Lit-

tle information is available regarding salvage chemotherapy

against recurrent disease, particularly after failure of the

BEP regimen. Experience with relapsed testicular cancer

may be referred [23, 24]. High-dose chemotherapy com-

bined with autologous stem cell transplantation (HDC-

ASCT) may provide an opportunity for tumor complete

remission [4]. In a study by de La Motte et al., four out of

14 recurrences achieved complete remission. Of the four pa-

tients with tumor complete remission, two patients had

HDC-ASCT [4]. One of the two patients received a combi-

nation of salvage chemotherapy, including HDC-ASCT and

surgical resection of the residual tumor; the other patient

had chemotherapy with vinblastine, bleomycin, and etopo-

side followed by HDC-ASCT. However, there is no infor-

mation regarding HDC-ASCT in postmenopausal patients.

Antiangiogenic therapy may also be effective because ovar-

ian YST is highly vascularized [25]. In the present data, four

of the five patients received second-line chemotherapy, and

the chemotherapy in three of the patients failed after the

BEP regimen. The second-line regimen included paclitaxel

plus cisplatin or carboplatin or oxaliplatin, paclitaxel plus

ifosfamide and oxaliplatin, irinotecan plus nedaplatin, and

pegylated liposomal doxorubicin. However, none of the reg-

imens were successful. Thus, more information regarding

the second-line regimen of chemotherapy in post-

menopausal patients is required. 

In conclusion, ovarian YST in postmenopausal females is

very rare. The clinical features, including symptoms and

stage distribution, are similar to those found in younger pa-

tients with ovarian YST. Postmenopausal patients with

ovarian YST may have a worse prognosis compared to

younger patients.
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