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Introduction

Non-epithelial ovarian tumors are usually composed of 
germ cell tumors, sex cord tumors, metastatic tumors, rare-
sarcomas and lipoid cell tumors, in this review the primary 
focus will be on germ cell and sex cord-stromal tumors. The 
origin of non-epithelial ovarian tumor arises from specific 
type of cell within the ovary, like germ cells, granulosa cells, 
theca cells, steroid cells and stroma fibroblasts, nonetheless 
non-epithelial tumors may arise less frequently from non-
specific ovarian cells for example mesenchymal cells. 

Malignant ovarian germ cell tumors (MOGCTs) derived 
from primordial germ cells and compromise about 5% of 
all ovarian malignancies seen typically in 20–30-year-old 
women, they are diagnosed at an early stage of disease and 
usually have unilateral presentation (1). Table 1 presents the 
WHO 2014 classification of germ cell tumors. Ovarian sex 
cord-stromal tumors account for approximately 3–5% of 
ovarian neoplasms; histologic subtypes are adult or juvenile 
granulosa cell, Sertoli-Leydig and sex cord tumors with 
annular tubules or others not specified. Characteristically 
sex cord tumors manifest with endocrine symptoms and the 
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most common of them the granulosa cell tumor traditionally 

presents in postmenopausal women and middle age, with an 

incidence rate between 4 per 1,000,000 and 2 per 1,000,000 

women for germ cell tumors and sex cord-stromal tumors, 
respectively (2). Sex cord-stromal tumors are a low-grade 
malignancy with few histological exceptions like the poorly 
differentiated sarcomatoid form. Table 2 shows the WHO 
2014 classification of sex cord-stromal and steroid cell 
tumors (3). A different subtype is the small cell carcinoma of 
the ovary producing hypercalcemia that composes less than 
1% of ovarian carcinomas and the median age at diagnosis 
is 24 years (4).

The clinical presentation of non-epithelial ovarian 
cancers is diverse, commonly manifested with pelvic pain, 
pelvic or abdominal mass and menstrual irregularities. 
Diagnosis studies usually include computed tomography 
(CT) scan of thorax, abdomen and pelvis, pelvic ultrasound 
and positron emission tomography scan in some germ 
cell tumors (5). Serum studies that should be obtained in 
the work up of young patients include alpha-fetoprotein 
(AFP), cancer antigen 125 (CA-125), lactate dehydrogenase 
(LDH) and serum human chorionic gonadotropin (HCG), 
full blood count, renal and liver function test. Specific 
markers for disease are inhibin B for granulosa cell tumors 
and nonspecific markers that are useful for prognostic 
information are preoperative levels of HCG, AFP, LDH and 
CA-125 (6). Nowadays the use of CA-125 in non-epithelial 
ovarian tumors is limited to MOGCTs, this carbohydrate 
antigen that is present in normal epithelium of the female 
reproductive system and other organs was described first 
described in 1983 as a biomarker for epithelial ovarian 
cancer and has remained since then as the most widely used 
tumor biomarker for the detection of epithelial ovarian 
cancer, on the other hand since non-epithelial ovarian 
cancer usually lack the epithelium that expresses CA-125 
other markers like HCG, AFP and LDH remain as the 
standard depending on the histology of tumor. However, 
there have been reports of non-epithelial tumors that 
express increased serum CA-125 level like the one from 
Sekiya et al. that in 1997 reported for the first time five 
patients with pure yolk sac tumor with elevated CA-125 that 
correlated with the extent of the disease (7). In 2018 Kim  
et al. analyzed 161 patients from the medical databases of 
Asan Medical Center with MOGCTs in which an elevated 
level of CA-125 (>249.5 U/mL) was significantly associated 
with worse overall survival (8). Nonetheless this study had 
a few pitfalls in it’s statistical analysis that was addressed 
later in a letter to the editor, thus it’s reliability remains 
uncertain. As stated before there is few evidence that 
supports the use of preoperative CA-125 as a prognostic 
factor in non-epithelial ovarian tumors, specially MOGCTs, 

Table 1 Germ cell tumors classification (WHO 2014)

Dysgerminoma

Yolk sac tumor

Embryonal carcinoma non-gestational choriocarcinoma mature 
teratoma

Immature teratoma

Mixed germ cell tumor

This classification is of public domain.

Table 2 Sex cord-stromal and steroid cell tumors classification 
(WHO 2014)

Pure stromal tumors

Fibroma

Cellular fibroma

Thecoma

Luteinized thecoma associated with sclerosing peritonitis 
fibrosarcoma

Sclerosing stromal tumor

Signet-ring stromal tumor

Microcystic stromal tumor

Leydig cell tumor

Steroid cell tumor

Steroid cell tumor, malignant

Pure sex cord tumors

Adult granulosa cell tumor (AGCT)

Juvenile granulosa cell tumor

Sertoli cell tumors

Sex cord tumor with annular tubules

Mixed sex cord-stromal tumors

Sertoli-Leydig cell tumors

Well differentiated Moderately differentiated

With heterologous elements Poorly differentiated

With heterologous elements Retiform

With heterologous elements Sex cord-stromal tumors, NOS

WHO classification is of public domain.
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thus there is a need to make more studies to evaluate the 
use of CA-125 as a prognostic factor in malignant ovarian 
cell tumors. Nowadays the only real use of CA-125 in 
non-epithelial ovarian cancer as the European Society for 
Medical Oncology (ESMO) recommends is to measure 
HCG, AFP, LDH, CA-125 and inhibin B only for patients 
undergoing chemotherapy for surveillance of response 
evaluation and follow up.

Overview of surgical staging in non-epithelial 
ovarian cancer

During the last 40 years there has been a huge progress 
in the prognosis of ovarian carcinoma patients, as a result 
of the improvement in surgical techniques and medical 
advancements. Historically in 1972 Bagley et al. (9) 
reviewed for first instance the issue of staging of ovarian 
cancer, reporting a 30% discrepancy between staging 
by non-oncologists and reoperation by gynecologic 
oncologists, furthermore classic studies like the one from 
McGowan et al. (10) in 1985 that found that in 291 patients 
with ovarian cancer only 54% received proper staging 
and the one from Mayer et al. in 1992 that found a higher 
survival rate in patients early epithelial ovarian tumors 

who were comprehensively staged versus with the ones 
who underwent a more limited surgical procedures (11) 
reinforcing the use of comprehensive surgical staging as 
the gold standard of care for early-stage ovarian cancer. 
The staging system for non-epithelial ovarian cancers 
is extrapolated from the surgical staging system for 
epithelial ovarian tumors defined by the International 
Federation of Gynecology and Obstetrics (FIGO) in 1985. 
Staging laparotomy is composed of complete surgical 
staging (CSS) and optimal cytoreduction if it is necessary, 
followed by platinum-based chemotherapy. Before modern 
chemotherapy, prognosis of patients with diagnosis of non-
dysgerminomas germ cell tumors was poor, nonetheless 
with the introduction of chemotherapeutic regimens like 
bleomycin/etoposide/cisplatin (BEP) in the 1980s long-
term survival is the usual outcome in all patients with early 
or advanced-stage dysgerminomas and non-dysgerminomas 
MOGCTs. It’s important to address that for certain non-
epithelial ovarian tumors like dysgerminoma stage IA and 
immature teratoma stage I the recommended treatment 
is surgery alone. Despite the fact that chemotherapy has 
been tremendously important in improving the prognosis 
of malignant ovarian germ cell carcinoma, surgery is vital 
in the staging and treatment of the disease (12). Multiple 
ways exist to perform a surgical approach either an open 
route or in selected cases minimally invasive approaches 
like laparoscopy and robotics may be an option. The 
first laparoscopic report of partial surgical staging of an 
early ovarian cancer appeared in 1990 (13) and if feasible 
nowadays laparoscopic surgical approach must be preferred 
when compared with laparotomy (14). Finally it’s important 
to address the main elements of comprehensive surgical 
staging (Table 3) which includes an exhaustive examination 
of the abdominal cavity, unilateral salpingo-oophorectomy, 
infracolic omentectomy, biopsy of the diaphragmatic and 
paracolic gutter peritoneum, inspection of para-aortic and 
pelvic lymph nodes and peritoneal washings in case of no 
macroscopic disease dissemination (15).

Surgical staging in malignant ovarian tumors

Since MOGCTs are extremely rare, the basis of the 
diagnosis of microscopic disease by comprehensive surgical 
staging for germ cell tumors in adults was derived from 
the management of epithelial ovarian cancers. It is clear 
and undebatable that evidence stablishes comprehensive 
surgical staging in epithelial ovarian cancer as the standard 
of care, nonetheless actual evidence is debatable over this 

Table 3 Components of staging in macroscopically early ovarian 
cancer

Visual inspection

Evaluation of ovarian disease: unilateral or bilateral

Evaluation of the surface of the ovary

Evaluation of the capsule of the ovary

Evaluation of disease spillage

Histopathologic evaluation

All suspicious lesions

Random biopsies of peritoneum

Cul de sac

Right abdominal gutter

Left abdominal gutter

Undersurface of diaphragm

Infracolic omentectomy

Pelvic lymph nodes

Para-aortic lymph nodes

Peritoneal washings or ascites
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practice in adults with germ cell tumors. For instance, 
the major questions rely on which is the best approach 
in apparent early-stage malignant ovary carcinomas. Lin  
et al. performed a retrospective review of 50 patients with 
MOGCTs and they observed that omission of surgical 
staging was associated with an increased risk of disease 
recurrence, supporting that this surgery is vital to establish 
the extent of disease, prognostic and to assess postoperative 
treatment (16). Another retrospective review from Chan et al. 
evaluated 760 patients from the Surveillance, Epidemiology, 
and End Results Program, to evaluate the advances made 
in the surgical approach of MOGCTs, concluding that 
fertility-preserving surgery with concomitant surgical 
staging for germ cell cancers is associated with improved 
survival outcomes (17). Additionally, other aspects to point 
out is that the ESMO guidelines currently states that 
routine contralateral ovarian biopsy is not needed when 
it is macroscopically normal, considered level of evidence 
III and grade of recommendation A (12). Bilateral germ 
cell tumors prevalence ranges from 4.3% to 6.9% of all  
MOGCT’s (18) usually dysgerminoma and immature 
teratoma. In this case bilateral involvement embodies a 
major concern in young patients that desire to preserve 
fertility. The staging surgery according to the ESMO 
guidelines consists in preservation of the uterus and of at 
least a functional part of an ovary because current evidence 
has not demonstrated that radical initial surgery conveys a 
benefit to recurrence rate and survival. Unfortunately, in 
the mayor part of this cases it is not possible to perform 
this kind of fertility preserving surgery, due to the massive 
bilateral ovarian involvement that usually is encountered 
without the possibility to preserve any intact contralateral 
ovary (1). Therefore, it remains crucial to make a decision 
based on the extent of risk recurrence, chemotherapy-
sensitivity and the patient’s fertility desires. Conservative 
treatment most remain the cornerstone in these patients 
due to the high chemosensitivity of this kind tumors (19).  
Another important point that the ESMO guidelines 
point out is the fact that in postmenopausal patients, or 
patients with advanced-stage disease or patients with 
bilateral ovarian involvement, the recommendation is to 
perform abdominal hysterectomy and bilateral salpingo-
oophorectomy with CSS (level of evidence III and grade of 
recommendation A).

It’s relevant to discuss that in pediatric patients the 
concept of CSS as standard of care is still debatable; this is 
due to the extremely chemosensitivity of these tumors in 
pediatric population. Several cohorts in pediatric patients 

have demonstrated that in patients estimated to have early 
stage disease that did not undergo complete comprehensive 
surgical staging there was not an increase recurrence 
rate (20). Billmire et al. reported a pediatric group of 131 
children with MOGCT that underwent surgical staging, in 
which despite 21% of the patients did not had peritoneal 
cytology, 36% did not underwent omentectomy and 
97% did not underwent lymphadenectomy, all of them 
had a good prognosis with 6-year survival rates >90% for 
all stages, concluding that survival is not compromised 
by the type of surgical staging performed. Additionally 
they recommend as a standard surgical approach the 
following: (I) cytologic evaluation of ascites or peritoneal 
lavage, (II) careful examination of peritoneal surfaces and 
biopsy or excision of any abnormalities, (III) direct visual 
examination and palpation of retroperitoneal lymph nodes 
with sampling of abnormal ones, (IV) evaluation of the 
omentum with removal if any adherent or abnormal areas 
noted, (V) evaluation of the contralateral ovary with biopsy 
of any abnormal areas, and (VI) complete resection of the 
involved ovary with preservation of the fallopian tube if not  
involved (21). Other authors like Lee et al. consider that 
the current surgical management proposed in these cases 
alternative to the CSS, is to perform a superficial visual 
inspection following complete resection of the tumor with 
sparing of fallopian tube; visual evaluation of contralateral 
ovary, omentum, lymph nodes, and peritoneal surfaces; 
biopsy of any suspicious lesions or lymph nodes; and 
cytologic evaluation of peritoneal washing or ascites (19).  
The ESMO current guidelines establish that unilateral 
sa lpingo-oophorectomy with preservat ion of  the 
contralateral ovary and the uterus is the standard surgical 
treatment for young patients with germ cell tumors (12).

It is common to encounter situations where patients 
have undergone inadequate surgical staging, in these 
cases, evidence remains controversial amid the best 
conduct to approach these situations. Some authors state 
that the need for re-exploration for restaging purposes is 
questionable, because noninvasive imaging techniques are 
capable of detecting disease of less than 5 cm, making it 
highly curable (22). Thus, biopsy of nonpalpable lymph 
nodes is probably unnecessary. Evidence from MITO-9 
retrospective study indicates that surveillance is the best 
option instead of surgical restaging in these cases (23), 
intensive follow up surveillance in this consists in regular 
pelvic and abdominal CT scans as well as periodic measure 
of tumor markers. The limited benefit in restaging a patient 
with an inadequate first surgery relies in the principle that 
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the treatment for incomplete and positive staging does 
not change, being the standard of treatment cisplatin-
based chemotherapy, on the other hand, surgical restaging 
confers an increase in treatment burden and psychological 
distress (22). In the case that surgical restaging is preferred 
over surveillance, the best way to do it is with minimally 
invasive technique procedures, it has been demonstrated 
that laparoscopic procedures in oncologic patients has 
advantages over conventional surgery, like decreased in the 
length of hospitalization and faster recovery that enables to 
start early postoperative chemotherapy (24). Further studies 
must be done to establish whether restaging or surveillance 
is the best approach.

Another important and controversial issue regarding 
MOGCTs is whether routine pelvic and para-aortic 
lymphadenectomy should be performed or not at the 
initial surgery. Kumar et al. demonstrated that early 
lymphadenectomy is associated with increased potential 
morbidity due to lymphedema (25). Today there are not 
a consensus about systematic use of lymphadenectomy, 
nonetheless MITO-9 multicenter Italian retrospective 
study demonstrated that avoiding some staging peritoneal 
procedures may increase recurrence rate, without an impact 
on overall survival (23). Several studies like the one from 
Kuru et al. where they analyzed a total of 151 with primary 
adult type granulosa cell tumor have suggested that lymph 
node metastasis in patients adult granulosa cell tumor 
(AGCT) are uncommon and favor the omission of routine 
pelvic and paraaortic lymph node dissection (26), another 
study from Ertas et al. that analyzed retrospectively 42 
patients with MOGCT concluded that the use of fertility 
sparing surgery has the same results in terms of recurrence 
or survival compared with more aggressive approaches like 
incomplete or complete lymphadenectomy (20), Mahdi 
et al. also analyzed 1,083 with ovarian germ cell tumors 
54% underwent surgery without lymphadenectomy 
and 46% had lymphadenectomy, in the multivariate 
analysis the presence of lymph node metastasis had no 
significant effect on survival (P=0.16) concluding that 
neither lymph node metastasis or lymphadenectomy 
are predictors of survival in patients with ovarian germ 
cell tumors (27). Nonetheless, the prognosis of lymph 
node metastasis is highly dependent of the histology and 
usually predicts poor survival (23), for example in yolk 
sac histology worsens the prognosis. On the other hand, 
other studies have compared patients who underwent or 
not lymphadenectomy, and found that that neither lymph 
node metastasis or performance of lymphadenectomy 

have an impact on survival. In a retrospective cohort study 
of MOGCT, Liu et al. (28) compared two groups of 46 
patients, one underwent classical comprehensive surgical 
staging versus the other group that received the staging 
previously stated in this article described by Billmire  
et al. (21) founding that survival or rates between the groups 
were not significantly different. The central reason why 
systemic lymphadenectomy must be avoided, is because 
MOGCTs are characteristically highly chemosensitive, 
therefore even patients who have tumor recurrence, 
can actually be successfully treated with chemotherapy, 
conveying an excellent survival despite the completeness 
of surgical staging (29). The only exception to this 
recommendation is in patients with early stage disease that 
otherwise does not require adjuvant chemotherapy because 
of favorable prognostic factors; in those cases, ESMO 
guidelines recommend to perform lymphadenectomy 
when there is evidence of nodal abnormalities during 
surgical exploration and/or lymphadenopathy in the initial 
CT scan. Other authors consider the performance of 
lymphadenectomy crucial in these patients even if there is 
no evidence of nodal abnormalities at surgical or imaging 
examination (30). Further retrospective studies like Hu et al. 
demonstrate that fertility-sparing surgery and incomplete 
surgical staging did not have an impact in the prognosis for 
MOGCTs, claiming that it might be safe to preserve fertility 
and reduce the number of surgical procedures in malignant 
ovary germ cell tumors despite the stage or pathology (31).

Surgical staging in sex cord-stromal tumors

These tumors are mostly found in an early stage, thus 
having higher survival rates than other malignant ovarian 
cancers. Being more commonly encountered in women 
of reproductive age, the staging surgery is also massively 
influenced by the patient’s child bearing desire. The general 
principle according to the ESMO guidelines is that in 
early stage child bearing age and preservation of the uterus 
and contralateral ovary in young patients conveys no 
increased risk of recurrence (23). The American National 
Comprehensive Cancer Network 2017 guidelines for 
ovarian cancer, states that the staging/treatment surgery for 
early stages IA/IC with fertility desire is fertility-sparing 
surgery (preservation of uterus and contralateral ovary, 
along with surgical staging). Nonetheless in certain types 
of tumors like juvenile granulosa cell tumors, the fact of 
performing this staging surgery alone specially in stage 
IC2 and IC3 of disease remains highly debatable, this is 
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mainly because one of the few studies that exist evaluating 
the prognostic factors of granulosa cell tumor made in 
2007 by Lee et al. that investigated the prognosis factors in 
35 patients with ovarian granulosa cell tumors finding out 
that FIGO stage and tumor rupture were the only factors 
associated with the outcome of GCT (32), on the other hand 
a case series by Nasioudis et al. that evaluated the prognostic 
significance of adjuvant chemotherapy for patients with IC 
granulosa cell tumors in 492 patients using the National 
Cancer Data Base finding out that approximately 33% of 
the patients with stage IC received adjuvant chemotherapy 
although there was not an associated with a survival  
benefit (33), thus some authors like the ones from the 
NCCN guidelines recommend only observation oppositely 
to the ESMO guidelines that recommend adjuvant 
chemotherapy in this stage. Apart from this fact, some 
guidelines also recommend that patients with granulosa cell 
tumors must undergo additional conservative (endometrial 
curettage) or radical (hysterectomy) treatment to rule out 
synchronic uterine cancer, this recommendation is based 
on several case reports (34,35) that present synchronous 
adult ovarian granulosa cell tumor and endometrial cancer 
or hyperplasia, physiologically both tumors growth rely in 
their hormone-secreting capacity of specially of estradiol, 
thus having a possible hormone relation between these 
two neoplasia due to the rarity of granulosa cell tumor 
more studies need to be carried out to stablish the precise 
causality between these two tumors. ESMO guidelines 
do not advocate retroperitoneal evaluation for sex cord-
stromal tumors in early stages due to the very low incidence 
of retroperitoneal metastases in this situation, the only 
indication for lymphadenectomy could be the presence of 
suspicious or palpable lymph nodes (19).

In 2009 Brown et al. demonstrated in a retrospective 
chart review in 262 patients that lymph node metastasis in 
ovarian sex cord-stromal tumors is rare, suggesting that 
lymphadenectomy may be omitted when staging patients 
with ovarian sex cord-stromal tumors (36). More recently, in 
2017 Nasioudis et al. performed a retrospective population-
based study to establish the prevalence of metastasis to the 
lymph nodes in 1,156 patients with early stage malignant 
sex cord-stromal tumors and the effect of performing 
regional node sampling on their survival: the 5-year cancer 
specific survival was very similar in both groups, being 
92.7% for patients who did received lymphadenectomy 
and 94.7% for patients who did not received it, concluding 
that regional lymphatic mode metastasis is uncommon in 
patients with apparent early sex cord-stromal tumors and 

that lymphadenectomy does not represents a benefit in 
survival for this patients (37). As opposed to the previous 
studies, an analysis of SEER database of 576 patients, 
most of them with early-stage disease (69.1% and 13.7% 
stages I and II, respectively) performed by Wang et al. 
in 2018, investigated the prognostic factors in patients 
with malignant sex cord-stromal tumors with lymph node 
dissection and the influence of the proportion between 
positive and total retrieved lymph nodes (LODDS) on their 
prognosis; the authors concluded that there are several 
independent prognostic factors for survival in patients with 
lymphadenectomy and the ratio between total/retrieved 
lymph nodes is of value to establish prognosis. Thus, the 
authors recommend that in patients younger than 50 years, 
tumor less than 10 centimeters, early tumor stage, granulosa 
cell type and LODDS <0.5 are predictors of improved 
survival, making it an option to perform a conservative 
approach for patients with fertility desire and with presence 
of the previously mentioned factors (38).

Surgical staging in small cell carcinomas of the 
ovary hypercalcemic type

These ovarian tumors were described by Dr. Robert Scully 
about 30 years ago, being an extremely rare pathology in 
medical literature (39). They are characterized for being 
a highly aggressive cancer in young women, having an 
increased risk of extra-ovarian spread hence a very poor 
prognosis, lymph node metastasis are present in the initial 
diagnosis in half of the cases (40). In this type of tumor, 
conventional surgical staging and treatment for all stages 
relies in surgical approach including hysterectomy with 
bilateral salpingo-oophorectomy as well as peritoneal and 
nodal staging surgery. In 1994 Young et al. reported the 
largest series to date composed by 150 patients with small 
cell carcinoma and observed reduced survival in patients 
treated conservatively, of 14 patients who had surgery that 
included bilateral salpingo-oophorectomy 57% survived 
without recurrence, in contrast to only 23% of the patients 
who had a unilateral salpingo-oophorectomy (P=0.075) 

concluding that there was a better outcome after a more 
extensive operation for stage IA tumors (4). On 2009 
Dykgraaf et al. reported a patient with this variant of 
ovarian tumor FIGO stage IIIC treated with conservative 
surgery followed by chemotherapy, interval debulking 
surgery and local radiotherapy that had a follow-up of 
60 months without evidence of disease, thus proposing 
conservative surgery in an advance stage of disease (41). 
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ESMO guidelines base their recommendations in the results 
of the series of Young et al. and recommend radical surgery 
in all stages (level of evidence IV, grade of recommendation 
A). The actual recommended treatment relies in adjuvant 
treat after radical surgery with high dose chemotherapy and 
radiotherapy, making the potential preservation of gonadal 
function unachievable even if one ovary and uterus are 
preserved (12).

It is crucial to emphasize that no full-term pregnancy 
has been ever reported in current literature after this type 
of conservative surgical management (4). This is the main 
reason why guidelines recommend radical surgery and 
lymphadenectomy even though there is a lack of evidence 
evaluating staging and therapy strategies. The current hope 
in treatment of this tumor relies on data suggesting a tumor 
suppressor role of SMARCA4 making it a possible key 
therapeutic vulnerability in SMARCA4-deficient cells in the 
future (42).

Conclusions

It is clear that there is still need to perform multiple 
prospective randomized controlled trials to establish 
sufficient evidence that fertility sparing surgery and omission 
of CSS is the gold standard for clinical management 
MOGCT, meanwhile current evidence, as previously stated, 
support recommendations towards fertility sparing surgery 
and omission of complete staging patients with MOGCT. 
Similar for sex cord-stromal tumors fertility sparing surgery 
remains feasible for young women desiring child-bearing 
preservation in early stages IA and IB, controversial still 
for stage IC. Guidelines and the few literature that exists 
regarding mall cell carcinomas of the ovary hypercalcemic 
type, recognize it as rare-aggressive unique type of non-
epithelial ovarian cancer, in which radical surgery must be 
performed in all patients, despite the stage or fertility desire 
of the patient. Without a doubt, it’s important to emphasize 
that due to the low prevalence of these neoplasms current 
evidence that supports the fertility sparing staging surgery 
and omission of lymphadenectomy is scarce. In the case of 
MOGCTs several authors established the Malignant Germ 
Cell International Collaborative group and are currently 
working in analyzing a large international database in 
order to establish a consensus on manage for germ cell 
tumors in pediatrics and adult patients (43). Hence, there 
is a great need to perform follow-up, intensive and multi-
center studies to establish and analyze the precise risks 
and benefits of these procedures and strengthen the actual 

recommendations provided by the diverse international 
guidelines.
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