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Abstract. Bilateral malignant ovar ian germ cel l 
tumors (MOGCTs) are rare. Determination of the optimal 
treatment modalities is crucial, as these malignancies mainly 
affect girls and young women who may wish to preserve 
their fertility. In order to review the prevalence, clinical 
characteristics, treatment and outcome of bilateral MOGCTs, 
we performed a retrospective review of patients who were 
diagnosed with bilateral MOGCTs and underwent primary 
surgery at the Obstetrics and Gynecology Hospital of Fudan 
University (Shanghai, China) between January,  2001 and 
December, 2014. Of the 130 patients investigated, 8 were diag-
nosed with bilateral disease, most of whom were International 
Federation of Gynecology and Obstetrics stage I. There was 
no significant difference in overall and disease‑free survival 
between patients with unilateral and those with bilateral 
disease. Cases with dysgerminoma, dysgerminoma coexisting 
with gonadoblastoma, yolk sac tumor and ovarian primary 
choriocarcinoma were included in this study. Fertility was 
spared in 2 patients (1 with dysgerminoma and 1 with ovarian 
primary choriocarcinoma). The patient with ovarian choriocar-
cinoma experienced relapse and was finally salvaged by radical 
surgery and adjuvant chemotherapy. According to our results 
and the published data, patients affected by bilateral MOGCTs 
have a satisfactory prognosis. The treatment modalities largely 
depend on the histological type of the tumor. Fertility‑sparing 
surgery may be safe for patients affected by dysgerminoma, 
but should be considered with caution in patients with ovarian 
primary choriocarcinoma.

Introduction

Malignant ovarian germ cell tumors (MOGCTs) are rare, 
accounting for ~5% of all ovarian malignancies (1). These 
tumors mainly affect girls and young women and are 
usually diagnosed at early stages. Bilateral involvement in 
MOGCT patients is very rare, with a reported prevalence of 
4.3‑6.9% (2,3). It is crucial to carefully consider the treat-
ment modalities, as the affected patients are usually young 
and strongly wish to preserve their fertility. Due to the high 
sensitivity of this type of tumor to chemotherapy, the National 
Comprehensive Cancer Network of the United States has 
unequivocally suggested in their guidelines (version 2.2015) 
that fertility‑sparing surgery should be considered, even for 
patients with advanced‑stage disease (4). However, for cases 
with bilateral involvement, preserving fertility may be associ-
ated with increased risk, as cystectomy increases the possibility 
of residual lesions. Due to the rarity of these tumors, published 
related articles in the English literature are sparse. An Italian 
study assessing multicenter data over 20  years aimed to 
investigate this subject, but only found 8 patients with bilateral 
involvement, in 4 of whom fertility was preserved (5).

The histological heterogeneity of MOGCTs adds to the 
complexity of their management. MOGCTs may be divided 
into dysgerminomas and non‑dysgerminomas, of which the 
most common types are yolk sac tumor, immature teratoma 
and mixed germ cell tumor. Embryonal carcinoma, non‑gesta-
tional choriocarcinoma and polyembryoma are rare (4). The 
grade of malignancy differs between various histological 
types. The reported 5‑year survival rates are also different: 
For bilateral dysgerminoma, immature terotoma and mixed 
germ cell tumor, the reported survival rates were 96, 94 and 
87%, respectively (2).

Due to the scarcity of bilateral MOGCTs and the varied 
histological types, it may be difficult to reach a conclusion on 
whether conservative surgery (cystectomy) increases the risks 
in these patients. The Obstetrics and Gynecology Hospital of 
Fudan University (Shanghai, China) is one of China's biggest 
tertiary referral centers. The aim of this study was to retro-
spectively analyze the prevalence, clinical characteristics, 
management and outcome of patients affected by bilateral 
MOGCTs in this hospital, in order to accumulate more infor-
mation on this subject. We also conducted a review of the 
available literature to help elucidate this issue.
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Patients and methods

Patient selection criteria. Patients meeting the following 
criteria were included in the study: i) Histologically proven 
MOGCT; ii) primary surgery performed at the Obstetrics 
and Gynecology Hospital of Fudan University between 
January, 2001 and December, 2014. A total of 130 patients 
fitting the requirements were identified, of whom 8 exhibited 
bilateral involvement. Patient data, including age at diagnosis, 
presenting complaint, ultrasonography (USG) findings, serum 
tumor markers, surgical details, stage and histological type of 
tumor, adjuvant chemotherapy and follow‑up data, including 
recurrence or death, were retrospectively collected from the 
hospital medical records. The study protocol was approved 
by the Institutional Review Board of the Obstetrics and 
Gynecology Hospital of Fudan University. Written informed 
consent was acquired from the patients.

Histological classification and staging. The histological diag-
nosis was based on the International Classification of Diseases 
for Oncology, 3rd edition, of the World Health Organization (6). 
Staging was performed according to the International 
Federation of Gynecology and Obstetrics (FIGO) classifica-
tion of ovarian tumors (7). The complete staging procedure 
included the following steps: i) Collection of ascitic fluid or 
washings of the peritoneal cavity; ii) careful examination of the 
peritoneum, biopsy and excision of any nodules; iii) omentec-
tomy; and iv) sampling or excision of the pelvic lymph nodes. 
Fertility‑sparing surgery is defined as the preservation of the 
uterus and at least part of a unilateral ovary, whereas radical 
surgery is defined as bilateral salpingo‑oophorectomy (BSO), 
with or without total hysterectomy.

Statistical analysis. Statistical analysis was performed with 
SPSS software, version 16.0 (SPSS Inc., Chicago, IL, USA). 
Overall survival (OS) was defined as the time interval from 
the date of primary surgery to death or last visit (months). 
Disease‑free survival (DFS) was defined as the time interval 
from the date of primary surgery to recurrence or last 
disease‑free visit (months). The Kaplan‑Meier method was 
used to calculate survival and comparisons between survival 
rates were performed with the log‑rank test. P‑values <0.05 
were considered to indicate statistically significant differences.

Results

Patient characteristics. Between January,  2001 and 
December, 2014, a total of 130 patients were pathogically 
diagnosed with MOGCTs and underwent primary surgery at 
our hospital. The 5‑year OS and DFS of all 130 patients were 
96.3 and 90.5%, respectively. Eight (6.2%) of the patients 
exhibited bilateral involvement. The demographic and 
clinicopathological characteristics are listed in Table I. The 
univariate analysis demonstrated that there was no significant 
difference in OS and DFS between the unilateral and bilateral 
groups (P=0.639 and 0.563, respectively). The survival curves 
are presented in Fig. 1.

The median age of the patients was 18  years (range, 
17‑24 years). A total of 5 patients were admitted to the hospital 
complaining of a pelvic mass, 1 of irregular vaginal bleeding, 

and the remaining 2 patients of absence of menarche at the age 
of 17 years. One patient also complained of frequent urination 
as an associated symptom. All the patients were nulliparous.

Diagnosis. Two patients presented with bilateral congenital 
gonadal dysgenesis. The mass in the remaining 6 patients 
was sized 4.7‑30 cm. The tumor size of the bilateral ovaries 
differed significantly in the same patient, with only one side 
presenting with an obviously enlarged or giant ovary, while 
the other ovary was only mildly or moderately enlarged. One 
patient was diagnosed with FIGO stage ⅢC disease, whereas 
the remaining patients were all FIGO stage IB or IC. Four 
patients were diagnosed with dysgerminoma, 2 with dysger-
minoma coexisting with gonadoblastoma, and the remaining 
2 with yolk sac tumor or ovarian primary choriocarcinoma.

Treatment. Laparotomy was performed in 5 and laparoscopy 
in 3  patients. Four patients underwent complete staging 
procedures. Fertility was spared in 2 patients (details listed 
in Table I). All the patients received postoperative chemo-
therapy, apart from 1 patient diagnosed with dysgerminoma 
coexisting with gonadoblastoma. The chemotherapy regimens 
were bleomycin, etoposide and cisplatin (BEP) in 4 patients; 
cisplatin, vincristine and bleomycin (PVB) in 2  patients 
and carboplatin, dactinomycin and 5‑fluorouracil (CDF) in 
1 patient. The number of cycles ranged from 1 to 8.

Follow-up. During the median follow‑up of 83  months 
(range, 11‑429 months), all the patients remained alive. Only 
1  patient with bilateral ovarian primary choriocarcinoma 
experienced recurrence. The patient was a 24‑year‑old woman 
who complained of irregular vaginal bleeding for ~1 month, 
with a serum β‑human chorionic gonadotropin (β‑HCG) level 
elevated to 168.67 IU̸l (normal, <2.7 IU̸l). The patient was first 
diagnosed with ectopic pregnancy and a laparoscopic exami-
nation was implemented. A 5‑cm cyst was found in the left 
ovary and a minor break was present in the right ovary which 
was bleeding, and was considered to be a corpus luteum. The 
left ovarian cyst was excised and the corpus luteum‑like right 
ovarian lesion was also stripped. On histological examination, 
both lesions were proven to be primary choriocarcinomas. 
Following surgery, the CDF regimen was administered for 
6 cycles: Carboplatin i.p. on day 1, followed by dactinomycin 
and 5‑fluorouracil i.v. on days 2‑6. The β‑HCG level returned 
to normal, but increased again before the fifth cycle. After the 
sixth cycle, a second laparotomy was performed, including 
BSO, hysterectomy, omentectomy, pelvic lymph node dissec-
tion and appendectomy. Subsequently, 1 cycle of the CDF 
regimen and 7 cycles of etoposide, methotrexate, actomycin D, 
cyclophosphamide and vincristine (EMA‑CO) were adminis-
tered. The β‑HCG returned to normal after the fourth cycle of 
EMA‑CO and did not increase again.

Discussion

Bilateral MOGCTs are rare, with a reported prevalence of 
4.3‑6.9% among MOGCT patients. In the present study, 6.2% 
of our MOGCT patients exhibited bilateral involvement, 
which was consistent with previously reported data. The most 
common histological type in our series was dysgerminoma, 
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which was also consistent with the published data (5). MOGCTs 
coexisting with gonadoblastoma in both ovaries are also 
common, whereas bilateral ovarian yok sac tumor, immature 
teratoma, embryonal carcinoma and choriocarcinoma are 
sporadic. The prognosis of bilateral MOGCTs is satisfactory, 
with no significant difference in OS and DFS between 
unilateral and bilateral tumors. This result is consistent 
with a previous study investigating patients identified from 
the Surveillance, Epidemiology, and End Results (SEER) 
program, which is the national cancer registry of the United 
States; the study involved 1,529 patients affected by MOGCTs 
over a period of 19 years and demonstrated that bilaterality 
was not an independent predictor of survival (2).

As regards to the treatment of bilateral MOGCTs, we 
should first emphasize the importance of USG evaluation prior 
to surgery and careful exploration of bilateral adnexa during 
surgery, prior to the excision of any tissue. It is particularly 
important as a sizeable ovarian mass may occupy most of the 
pelvic cavity, making it difficult to evaluate the contralateral 
ovary. When bilateral MOGCT is confirmed during surgery, 
the treatment modalities should be based on the histological 
type to a certain extent, according to the published literature 
and our results.

Dysgerminoma is the female analogue of seminoma and 
the most common type of MOGCT (8). The majority (75%) 
of the patients are diagnosed as FIGO stage I and the 5‑year 
survival of the affected patients is 95% (8). Adjuvant chemo-
therapy is the only independent prognostic factor for longer 
DFS and is considered essential for all patients, apart from 
those with stage IA disease (8).

Bilateral ovarian involvement occurs in 10‑15% of dysger-
minoma patients  (8). The 5‑year survival rate for bilateral 
dysgerminoma is reported to be 96%, and bilaterality was not 
found to be an independent prognostic predictor of survival (3). 
Thus, treatment modalities should be based on those for unilat-
eral disease. It was suggested that, if normal ovarian tissue can 
be identified, unilateral salpingo-oophorectomy plus contra-
lateral cystectomy or bilateral cystectomy should be taken into 
consideration (9). However, if both ovaries are almost replaced 
by neoplastic tissue, attempting to preserve even a small 
part of the ovary is very likely to result in residual disease. 
Nevertheless, advanced‑stage patients with residual lesions 
treated with chemotherapy had a satisfactory prognosis (10). 
In an Italian study, the authors suggested only dysgerminoma 
histology should be considered for fertility‑preserving surgery 
if residual lesions cannot be avoided (5). Vicus et al reported 
the case of a 17‑year‑old patient with bilateral dysgerminoma 
(FIGO stage IB), who was left with a residual lesion in an 
attempt to spare fertility. After receiving chemotherapy, the 
patient had remained relapse‑free for 5 years at the time of 
publication of that case (11). Careful surveillance, including 
imaging tests and measurement of serum biomarkers, such as 
carbohydrate antigen‑125, is emphasized. Even if both ovaries 
are destroyed by the tumors, preservation of the uterus for 
future in vitro fertilization‑embryo transfer (IVF‑ET) using a 
donated egg may also be a reasonable choice. In our series, 1 of 
the 4 bilateral dysgerminoma patients received fertility‑sparing 
surgery; her menstrual cycles remained regular after 4 cycles 
of BEP regimen and no recurrence was detected during the 
102‑month follow‑up.
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MOGCTs coexisting with gonadoblastoma account for 
10% of all MOGCTs (12). The most common complaint of 
the affected patients is absence of menarche. USG examina-
tion reveals gonadal congenital dysgenesis, and chromosome 
examination usually reveals the 46,XY karyotype. Prophylactic 
bilateral gonadectomy is recommended due to the increased 
risk of malignant transformation  (13), relating to aberrant 
Y chromosome gene mutation (14) and microsatellite insta-
bility (15). We consider laparoscopy to be safe for such patients. 
There is no consensus regarding postoperative chemotherapy, 
as gonadoblastoma, which is a benign neoplasm, usually over-
grows other constituents. Hormone therapy may be selected 
after surgery and successful pregnancy was reported to be 
achieved in a 46,XY karyotype patient using IVF‑ET with a 
donated egg (16).

Yolk sac tumors are highly aggressive malignancies, 
usually characterized by early intra‑abdominal dissemination 
and metastasis  (17). The reported 5‑year survival rates for 
stage I, II, III and IV disease were 95, 75, 30 and 25%, respec-
tively (18). In addition to the FIGO stage, it was reported that 
cytoreductive surgery significantly affected the prognosis (19). 
Another study also suggested that the presence of residual tumor 
was a significant prognostic factor of recurrence (17). These 
results all support that optimal cytoreductive surgery is vital. 
The reported rates of bilateral involvement ranged from 6 to 
8.4% (17,19). For bilateral yolk sac tumors, fertility‑preserving 
surgery should be performed with caution, as possible residual 
disease is very likely to compromise the outcome.

Primary ovarian choriocarcinoma is rare, with an esti-
mated incidence of 1 in 389,000,000 women (20). Bilateral 
choriocarcinoma of ovarian origin is even rarer. This tumor 
is highly aggressive and the prognosis is usually poor. For 
bilateral disease, fertility‑sparing surgery is not recom-
mended (20). Postoperative chemotherapy is very important, 
although, compared with gestational choriocarcinoma, 
primary ovarian tumors are more chemoresistant (21). The 
BEP regimen is recommended, as primary ovarian choriocar-
cinoma is considered to be a germ cell tumor differentiating 
towards trophoblastic structures (20). However, good prog-
nosis may also be achieved with the EMA‑CO regimen (22). 

Dactinomycin and 5‑fluorouracil were reported to exhibit 
good efficacy when treating primary tubal choriocarcinoma 
and gestational choriocarcinoma (23). In our case, fertility was 
spared at first; however, although chemotherapy with dactino-
mycin and 5‑fluorouracil was administered after surgery, the 
patient experienced relapse. A second radical operation was 
performed, the EMA‑CO regimen was adopted thereafter and 
the patient was salvaged.

Immature teratoma was not included in our series. However, 
several cases of patients who were bilaterally affected by 
immature teratoma and received cystectomy with chemo-
therapy have been reported; they were all recurrence‑free 
during a median follow‑up of 4.7 years  (24). Other types, 
such as bilateral embryonal carcinoma, should be treated 
with caution, due to the extremely aggressive behavior of this 
tumor, as the reported survival rate is only 39% (5).

In summary, we reviewed the data of patients affected by 
bilateral MOGCTs over a period of 14 years in the largest 
oncological center of eastern China and reviewed the related 
literature, to discuss the issue of preserving fertility in patients 
with bilateral involvement. The major limitation of this study 
was the small patient sample. However, bilateral MOGCTs 
are rare and the published studies are also rare, with limited 
sample sizes (5). Large‑scale studies are required in the future 
to further investigate this issue.

Patients affected by bilateral MOGCTs have an excellent 
prognosis. It was hypothesized that conservative treatment 
should always be preferred, as the tumors are highly sensitive 
to chemotherapy (5). However, according to our experience 
and the literature data, the selected treatment modalities 
should largely depend on the histological type of the tumor. 
Fertility‑sparing surgery may be safe for patients affected by 
dysgerminoma; however, for primary ovarian choriocarci-
noma, the decision to preserve fertility may be associated with 
significant risks.
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