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Abstract 
Background Ovarian germ cell tumors (OGCT) account for 2-5% of ovarian malignancies, with an annual 
incidence of 0.5-1:100,000, typically occurring in young women. Yolk sac tumor (YST) is the second most 
common type of OGCT and has an aggressive phenotype. The rarity of this pathology in postmenopausal 
women poses challenges in the diagnosis and treatment. 
Patients and Methods We report two clinical cases of YST in postmenopausal women treated at the Royal 
Marsden and discuss diagnosis and treatment issues of OGCTs in older women. A literature review was also 
performed, which identified thirty-nine cases, including the two reported in this article. 
Results and Conclusion This showed that YSTs in older women are rare and are generally aggressive with poor 
clinical outcomes. Twelve of the described patients with malignant OGCTs died within 8 months of diagnosis. 
In conclusion, YST in postmenopausal women can have an aggressive disease course compared with younger 
patients. More evidence for the tolerability and outcomes of cytoreductive surgical approaches and intensive 
chemotherapy regimens in older patients is required. 
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Introduction
Ovarian germ cell tumors (OGCTs) are rare, comprising 2% 
to 5% of all ovarian malignancies [1]. OGCTs usually oc-
cur in young women, with a peak incidence at age 20 years 
and rare reports when age is over 40 years [2]. In the first 
2 decades of life, 60-70% of ovarian tumors are of germ 
cell origin, 30-65% of which are malignant [3, 4]. A SEER 
database analysis identified 2514 women with malignant 
OGCTs between 1978 and 2010. Median age at diagnosis 
was 22 years (range 0–93 years), with 91% of the patients 
being under 40 years of age [5]. The annual incidence of 
OGCTs at all ages is about 0.5-1 in 100,000.  Predisposing 
risk factors are currently poorly understood [5-7]. 
OGCTs are classified as dysgerminomatous or non-dysger-
minomatous. During embryogenesis, germ cells develop in 
the wall of the yolk sac and migrate to the genital ridge, 
where they are included in the developing gonad. Differen-

tiation into somatic tissues, germinal epithelium and yolk 
sac can result in the development of teratoma, dysgermi-
noma and yolk sac tumor (YST)/endodermal sinus tumor, 
respectively.
The most common type of malignant OGCT is dysger-
minoma (30-50%), which is often considered the female 
equivalent of testicular seminoma. In the group of non-
dysgerminomatous tumors, the most common entities are 
YSTs, immature teratomas with malignant degeneration 
and mixed germ-cell tumors [8, 9]. 
YSTs originating from germ cells is unlikely in postmeno-
pausal women. Four theories describing the pathogenesis 
of postmenopausal YST have been described: the teratoma 
theory, retrodifferentiation, the collision theory and the 
(neo)metaplasia theory [10-12]. Neometaplasia, also called 
aberrant differentiation, refers to carcinomas having the 
capability for germ cell differentiation, and the germ cell 
component is thought to derive from somatic mesodermal 
cells rather than germ cells [10, 13, 14]. 
The majority of YSTs in postmenopausal patients are asso-
ciated with epithelial ovarian carcinoma and appear to have 
a worse outcome than isolated epithelial ovarian carcinoma. 
These mixed tumors represent an aggressive variant char-
acterized by rapid growth, advanced stage at diagnosis and 
relative resistance to chemotherapy. The YST component 
of mixed tumors is often present in recurrent tumors after 
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chemotherapy which suggests that the chemoresistance of 
this component may play an important role in determining 
outcome [15, 16]. 
In this article, we describe two cases of YST in postmeno-
pausal women. These cases have recently been reported by 
our group with an emphasis on the pathological aspects [17]. 
In addition, a literature search on PubMed was performed 
to facilitate a review of the current evidence base for the 
treatment of these rare tumors in older patients. The search 
included relevant articles published from January 1976 un-
til November 2015 and was based on combinations of the 
following free-text key words: yolk sack tumors, ovarian 
germ cell tumors, postmenopause, alpha-fetoprotein (αFP). 

Case Reports

Case 1
A 67-year-old woman presented with a history of abdomi-
nal discomfort and a palpable abdominal mass. Magnetic 
resonance imaging (MRI) showed a pelvic mass insepara-
ble from the left ovary, peritoneal deposits and free fluid in 
the pelvis. Preoperatively, cancer antigen 125 (CA125) was 
elevated at 700 U/mL. Alpha-fetoprotein (αFP) levels were 
not taken at diagnosis because this was not a standard test 
for women aged >40 years. The patient underwent primary 
cytoreductive surgery with total abdominal hysterectomy 
(TAH), bilateral salpingo-oophorectomy (BSO), pelvic 
lymphadenectomy, appendectomy, and partial omentec-
tomy and peritonectomy and was left with no macroscopic 
residual disease. Surgical findings included a mass arising 
from the left ovary with involvement of the rectum and pel-
vic peritoneum. FIGO stage was IIIc.
Initial pathological examination reported a high-grade clear 
cell carcinoma affecting the left ovary. On further review 
at our institution, the histology was in fact considered to be 
indicative of a YST, with most of the right ovary showing 
glandular morphology with tubular type glands dispersed in 
a fibrotic stroma.
Follow-up CT performed one month after the surgery re-
vealed large-volume peritoneal disease, mainly in the lesser 
omentum, plus serosal liver and splenic involvement, as 
well as moderate left hydronephrosis secondary to the peri-
toneal disease. After an uneventful postoperative recovery, 
the patient received one cycle of adjuvant carboplatin and 
paclitaxel. MRI scan showed a good response. In light of 
the revised diagnosis, the patient was switched to the 5-day 
BEP regimen (cisplatin 20 mg/m2 intravenously [IV] on 
days 1–5; etoposide 100 mg/m2 IV on days 1–5; bleomycin 
30,000 IU on days 1, 8 and 15 of a 21-day cycle). Postop-
erative αFP was 31,014 kU/L and β-human chorionic go-
nadotrophin (βhCG) was 43 mIU/L. 

Despite the good clinical response and dramatic reductions 
in αFP (15 kU/L) and βhCG (<2 mIU/L) levels after 6 cy-
cles of BEP, levels of αFP began to rise within one month 
of the end of treatment. CT scan results showed stability of 
disease. The patient subsequently underwent positron emis-
sion tomography (PET) scanning, which documented dis-
ease adjacent to the splenic hilum plus several areas of peri-
toneal disease within the pelvis, measuring 2-3 cm. It was 
considered that curative second debulking surgery at this 
stage was unlikely to be successful in view of the rapidity 
of relapse and platinum-refractory disease. Additional che-
motherapy was proposed, with the possibility of reconsid-
ering surgery depending on the patient’s response. Weekly 
paclitaxel and gemcitabine were commenced. After three 
cycles of chemotherapy, CT scanning showed further dis-
ease progression with enlargement of the pre-existing peri-
toneal lesions and likely new peritoneal and liver serosal 
disease; the αFP level had increased significantly (from 619 
to 6,241 kU/L). Due to the lack of response to treatment 
and the development of significant peripheral neuropathy, 
paclitaxel was switched to carboplatin but the patient dete-
riorated clinically after an additional three cycles. Imaging 
confirmed small bowel and distal sigmoid obstruction due 
to the large volume of peritoneal disease. This was not ame-
nable to surgery and the patient passed away 11 days later, 
within 12 months of the initial diagnosis. 

Case 2
A 59-year-old woman was referred to the gynecology clinic 
with a history of abdominal distension, pain, weight loss 
and anorexia. Her medical history included heart failure, 
arterial hypertension and chronic obstructive pulmonary 
disease (COPD). MRI of the abdomen and pelvis showed a 
large heterogeneous 20 × 27 × 15 cm mass arising from the 
pelvis as well as peritoneal nodularity. The CA125 at diag-
nosis was 266 U/mL. The patient underwent TAH, BSO, 
omentectomy and appendectomy. Intraoperative findings 
included ascites with a 40 cm right ovarian cyst that was 
adherent to small bowel loops and the rectosigmoid area. 
Postoperative recovery was complicated by septic shock 
with multiorgan dysfunction and she required a further 
exploratory laparotomy, haemofiltration and ventilatory 
support in intensive care. Biopsy showed the presence of a 
YST with a glandular configuration and areas of neuroen-
docrine tumor with a range of differentiations.
Postoperative staging was FIGO stage IIC mixed yolk sac 
and neuroendocrine tumor of the right ovary with a post-
operative αFP of 57 kU/L and a postoperative CT showed 
no residual disease. Over subsequent months, the patient 
had multiple episodes of sepsis requiring prolonged admis-
sion in intensive care. Given the significant morbidity after 
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surgery, adjuvant chemotherapy was not administered. The 
αFP level had normalized by one month post-operatively 
(6 kU/L). One year later, the patient presented with a chest 
infection and a significantly increased αFP level (<39,000 
kU/L). A CT scan revealed peritoneal disease indicative of 
disease recurrence with a right hydronephrosis secondary 
to an occlusive mass lying in the right hemi-pelvis. The 
risk of bleomycin-associated pulmonary complications 
was considered high given the prior chest infection and 
limited respiratory reserve. Therefore, chemotherapy with 
carboplatin plus etoposide (EC; carboplatin AUC4 on day 
1, etoposide 100 mg/m2 IV for 3 days) was given. There 
was evidence of biochemical and radiological responses af-
ter three cycles. However, despite a continued fall in αFP, 
the end of treatment scan (after 6 chemotherapy cycles) 
showed early progression, with new solid peritoneal lesions 
and new distal compression of the right ureter. Further sur-
gery was considered but the patient declined this due to the 
previous postoperative complications she had experienced. 
Her clinical condition gradually deteriorated and she passed 
away 16 months after first-line chemotherapy (21 months 
after the initial diagnosis).

Discussion
OGCTs in postmenopausal patients are extremely rare, 
with only 37 prior cases reported in the literature (Table 1).  
The age at initial presentation ranged from 48 to 86 years 
[2, 10-13, 16, 18-39], a malignant epithelial component 
was identified in 23 of the 37 cases [2, 10-12, 22-24, 26, 
28, 29, 33, 34, 36, 37, 39-41], OGCTs were  associated 
with endometriosis in seven cases [10-12, 23, 29, 34, 41], 
and eleven cases involved pure YST histology [16, 18-21, 
25, 30-34], with the oldest reported patient with pure YST 
being 86 years old [16].
Clinical information regarding the diagnosis, natural his-
tory, treatment and outcome of OGCTs is mainly based on 
retrospective case series. Prospective clinical trials in fe-
male OGCTs are limited, particularly those including post-
menopausal women. The most common presenting symp-
toms are abdominal pain and a rapidly growing palpable 
pelvic-abdominal mass. Abdominal pain can present in an 
acute manner reflecting necrosis, rupture or torsion of the 
ovary. Dysgerminomas on the other hand constitute a group 
of slower growing tumors, which can present with non- 
specific abdominal symptoms. Less common signs include 
abdominal distension, fever, ascites and vaginal bleeding [1, 3,  
42, 43]. Staging is according to the FIGO system, as for 
epithelial ovarian cancers. Approximately 60-70% of cases 
are diagnosed as stage I or II, 20-30% as stage III and rarely 
stage IV [9]. Lymph node involvement (pelvic and retro-
peritoneal) can occur as it does in epithelial ovarian cancer, 

particularly in dysgerminomas. Bilateral ovarian disease is 
rare, with the exception of dysgerminomas where it can be 
found in 10-15% of cases [44]. 
Making a diagnosis can be challenging because αFP is not 
routinely tested in postmenopausal women. Tumor markers 
to be assessed should include αFP, lactate dehydrogenase 
(LDH), βhCG and CA125, and these are important in diag-
nosis, surveillance, monitoring response to treatment and 
potentially prognosis [45-48]. YSTs typically produce αFP, 
while βhCG production can be found in choriocarcinomas, 
embryonal carcinomas and polyembryomas; the latter two 
can also produce αFP. Mixed OGCTs can produce both 
markers or neither, reflecting the composition of the tumor. 
Dysgerminomas can produce high levels of LDH or low 
levels of βhCG, in relation with syncytiotrophoblastic cells. 
An increase of CA125 is not common. 

Treatment
The principles of cytoreductive surgery as applied in epi-
thelial ovarian cancer have been used in OGCTs, although 
the role of aggressive cytoreduction is not well defined 
in advanced disease. Two Gynecologic Oncology Group 
(GOG) studies (GOG-10 and GOG-45) found differenc-
es in response to chemotherapy according to the residual  
disease status; postmenopausal women were underrepre-
sented in both studies. In a study of adjuvant VAC (vincris-
tine, dactinomycin, cyclophosphamide) in eleven patients 
with minimal residual disease after surgery (defined as  
≤3 cm), six (55%) experienced recurrence over a median fol-
low-up period of 24 months. In contrast, 9 of 11 (82%) with 
residual nodules exceeding 3 cm in diameter recurred over 
the same time period [49]. In another study, patients with 
clinically non-measurable disease had a higher likelihood of 
remaining progression free at 2 years (65% vs. 34%) [50].  
Second-look surgery may be considered to assess residual 
disease, although the role of aggressive surgery in this con-
text remains unclear; no benefit was found in patients with-
out a teratoma component, <5 cm of radiological residual 
disease after chemotherapy and normalization of tumor 
markers [51, 52]. 

Chemotherapy
Prior to the introduction of platinum-based combination 
chemotherapy, the prognosis of OGCT was poor [3]. BEP 
is now the current standard regimen for both adjuvant and 
first-line treatment in advanced disease. This option super-
seded regimens such as VAC and PVB (cisplatin, vinblas-
tine, bleomycin) because it was found to be equally effec-
tive with an improved toxicity profile [53-57]. For young 
women with malignant OGCTs treated after the introduc-
tion of cisplatin-based chemotherapy, the 5-year survival 
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rate approaches 90% [5]. In general, post-operative chemo-
therapy is indicated in patients with dysgerminoma, with 
the exception of adequately staged IA patients. The relapse 
rate is between 10-25%. Importantly, almost all relapses 
can be cured with chemotherapy [58]. Post-operative che-
motherapy is indicated in non-dysgerminomas, with the 
exception of stage I, grade 1 immature teratomas [3]. Treat-
ment with the BEP or EC regimens is recommended in  sev-
eral clinical guidelines [59-62]. 
In the US National Comprehensive Cancer Network 
(NCCN) guidelines, adjuvant chemotherapy is recommend-
ed for any stage embryonal tumor or YST and stage I, grade 
2/3 or stage II-IV dysgerminomas. This is recommended to 
be BEP for 3 cycles for good risk and 4 cycles for poor risk 
patients or EC for 3 cycles for stage IB-III dysgerminomas 
for whom minimizing toxicity is critical. In young patients 
with stage IA/IB dysgerminoma, stage IA/grade 1 immature 
teratoma, stage IA embryonal tumors or stage IA YSTs, ob-
servation or chemotherapy may be considered [62].
In the European Society of Medical Oncology (ESMO) 
guidelines, BEP is recommended for 3 cycles in completely 
resected disease and for 4-5 cycles (with bleomycin omit-
ted to reduce lung toxicity) for patients with macroscopic 
residual disease. The recommended strategy for stage IA 
dysgerminomas and stage IA, grade 1 immature teratoma is 
observation. The need for adjuvant treatment in the setting 
of stage IA, grade 2-3 and stages IB-IC is controversial. 
ESMO guidelines also discuss the role of targeted agents, 
with tyrosine kinase inhibitors (e.g. imatinib and sunitinib) 
and anti-angiogenic agents (e.g. bevacizumab) stated to be 
of interest [61].
Use of adjuvant EC (etoposide, carboplatin) in dysgermi-
noma as a means to reduce toxicity (GOG-116) showed 
that the regimen was generally well tolerated [63]. Grade 
≥3 thrombocytopenia and ≥3 neutropenia were reported, 
along with  one case of grade 3 neutropenic fever. No other 
grade 3 or 4 toxicities occurred and there were no reported 
recurrences during a median follow-up of 7.8 years. The 
study was closed before completing target accrual after 
the results of two large randomized studies in metastatic  
testicular cancer concluding that the substitution of car-
boplatin for cisplatin resulted in inferior efficacy [64, 65]. 
However, the GOG-116 study authors concluded that EC 
can be regarded an alternative treatment option for selected 
patients in whom minimizing toxicity is deemed important.
In stage I malignant OGCT patients, a strategy of close clin-
ical, radiological and serological surveillance after surgery 
can be considered, as suggested in the guidelines. However, 
it is important to recognize that the basis for this recommen-
dation is largely from studies of younger patients [66-71].
In advanced disease, risk stratification using the testicular tu-

mors’ IGCCCG (International Germ Cell Cancer Collabora-
tion Group) system might identify patients who could benefit 
from more intensive first-line chemotherapy. In a retrospec-
tive study including post-menopausal patients, the IGCCCG 
classification was significantly correlated with progression-
free survival (PFS) and overall survival (OS) [72]. 
In recurrent disease, BEP should be considered in patients 
previously not treated with platinum-based chemotherapy. 
Salvage regimens described include TIP (cisplatin, ifos-
famide, paclitaxel), VAC, PVB, VIP (vindesine, ifosfamide, 
cisplatin), VeIP (vinblastine, ifosfamide, cisplatin) and oth-
er platinum-based regimens more commonly used in epi-
thelial ovarian cancer (e.g. carboplatin plus paclitaxel) [50]. 
High-dose chemotherapy in association with autologous 
stem cell transplantation may be an option in fit patients, 
although these regimens are associated with important 
acute and late toxicities [73]. Data on salvage surgery for 
chemotherapy-refractory disease are scarce and particularly 
so in older patients who may have less tolerance of high-
intensity regimens. In a study of secondary surgical debulk-
ing in 20 patients with OGCTs treated between 1975 and 
1992, a survival advantage could be found in patients with 
immature teratoma. It should be noted, however, that not 
all patients had been treated with cisplatin-based chemo-
therapy, given the timespan of this study [74]. Secondary  
cytoreductive therapy may be beneficial in selected pa-
tients, particularly those with immature teratoma and a 
growing teratoma syndrome [61].

Toxicity of chemotherapy  
and tolerability in older patients
Survival rates decrease by age across almost all solid-organ 
malignancies [75]. The reasons for this are multiple and like-
ly to include late presentation, higher stage at diagnosis and 
potential undertreatment due to concern over the impact of 
medical comorbidities on patients’ ability to tolerate system-
ic chemotherapy and aggressive surgical approaches [76].  
There remains a paucity of data supporting the treatment 
of older, more comorbid patients with ovarian malig-
nancies, due largely to the under-representation of older  
women in clinical trials [77]. Nevertheless, the evidence 
base is certainly improving with increasing effort being di-
rected towards prediction of systemic therapy toxicity in epi-
thelial ovarian cancer and other solid organ malignancies, as 
well as evolving regimens that may be better tolerated in an 
older, more comorbid population. The literature supporting 
the treatment of rare tumors such as GOCT in older women 
is particularly sparse and much of what is currently known 
is extrapolated from toxicity data derived from male GCT 
studies. Several studies have shown that platinum-based 
doublet chemotherapy can be well tolerated in a selected 
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older population. However, completion rates of the planned 
full course of chemotherapy remain lower in older patients 
[78-80]. Less is known about the tolerability of the relatively 
higher intensity BEP regimen in the older population. Com-
mon reported toxicities are alopecia, fatigue, nausea and 
myelosuppression. Cisplatin neurotoxicity may manifest 
as hearing impairment or peripheral neuropathy. Cisplatin-
containing regimens also carry a risk of nephrotoxicity and 
cardiovascular risk, which may potentially be more signifi-
cant in an older, less fit group [81]. Bleomycin-associated 
pulmonary fibrosis is an uncommon, but severe, side effect 
that warrants careful respiratory assessment before therapy. 
Risk factors for bleomycin toxicity include increasing age 
(particularly >40 years), high cumulative dose (>400 mg), 
renal impairment, smoking history, supplemental oxygen 
therapy and existing lung disease [82, 83].
Data regarding tolerability of the BEP regimen in older pa-
tients come mostly from studies in testicular cancer. A retro-
spective study of 4235 patients, 236 of them aged ≥50 years-
old, was reported by Feldman et al. Regimens used included 
EP (etoposide, cisplatin) in 78% of patients, BEP in 14%, 
EC (etoposide, carboplatin) in 6% and VIP in 2%. In 60% 
of patients, complications led to treatment discontinuation, 
change in regimen or significant delay. In the case of BEP, 
72% of patients changed to alternate regimens, predomi-
nantly due to worsening pulmonary function and throm-
boembolic complications; the rate of neutropenic fever per 
cycle was 24% in patients treated with this regimen [84].  
In another study by Thomsen et al., 135 patients aged ≥40 
years with disseminated germ-cell cancer treated with BEP 
were compared with a control group of younger patients. 
Accumulated doses were found to be similar. More patients 
in the older group had episodes of grade 4 leukopenia. No 
differences in renal dysfunction or pulmonary toxicity were 
found between the 2 groups. Overall survival was lower in 
the older group, and this inferior prognosis was suggested to 
be related to adverse tumor biology and increased comorbid-
ity, although there were no more treatment-related deaths in 
older compared with younger patients [85]. Wheater et al. 
presented a retrospective review of the treatment of testicular 
germ-cell cancers in patients aged ≥60 years. Fifteen patients 
were reviewed; five were treated with BEP, five with EP, two 
with single-agent carboplatin, one with EC, one with cy-
clophosphamide and etoposide, and one with chlorambucil 
and doxorubicin. Grade 3 toxicities reported were anemia, 
thrombocytopenia, febrile neutropenia, sensory neuropathy, 
vomiting, deep vein thrombosis and gastrointestinal bleed-
ing. There were no treatment-related deaths [86].

Prognosis
The prognosis of OGCT in postmenopausal women is poor, 

even for patients with early-stage disease. Potential reasons 
for this worse prognosis compared with younger patients 
include differences in tumor biology, which may be related 
to the pathogenetic mechanisms of germ-cell tumors in the 
elderly, and use of less aggressive treatment due to the pres-
ence of co-morbidities. In a retrospective study of 2541 
patients with malignant OGCT, age >40 years at diagnosis 
and the presence of metastases were associated with spe-
cific mortality [5]. In other studies, however, age was not a 
significant prognostic factor [15, 48, 87]. Because of its rar-
ity, prognostic factors for YST remain unclear. Specifically 
for this pathology, stage, chemotherapy with cisplatin com-
binations, residual disease, the presence of ascites, baseline 
αFP and αFP decline after surgery have been described as 
prognostic factors [15, 48, 88, 89].
In the previously-reported cases, 16/31 patients with  
available staging were diagnosed with stage I disease [2, 
10-13, 19, 23, 25, 27-29, 34, 39, 40] but only six of these 
had a reported survival of more than 20 months [10, 13, 
19, 27, 34, 39]. Seven of the 24 reported patients who pre-
sented with ovarian YST associated with epithelial ovar-
ian tumors [2, 12, 22, 23, 29, 34] and 4/11 patients with 
YST without an identifiable epithelial component [18, 20, 
21, 30] experienced an initial biochemical response to treat-
ment but subsequently died of disease within 8 months of 
the initial diagnosis. Both of the patients described in the 
current paper  died of their disease at 12 and 21 months 
after diagnosis, which is in accordance with other similar 
cases reported in the literature. At present, it is unclear why 
relapsed malignant OGCT seems to behave so differently 
from relapsed testicular germ cell tumor, and additional re-
search is warranted.
In conclusion, YSTs are rare tumors and even more so 
in older patients. The standard of care involves aggres-
sive surgical approaches and high-intensity chemotherapy 
regimens. Older patients with more co-morbidities may 
be at increased risk of toxicity from such an approach and 
careful evaluation and counseling is key.  Further studies  
evaluating the use of alternative regimens, avoiding the 
need for bleomycin in patients with risk factors for pulmo-
nary toxicity, are required.
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