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The ovary has a propensity to generate a greater va-
riety of tumor types than any other organ. Tumors arise
from the surface epithelium—which originates from the fe-
tal coelomic epithelium, from the sex cord-stromal cells—
which are composed of granulosa and theca cells, as well
as germ cells. In this diversity of histologic types, non-
epithelial ovarian tumors are the least frequently encoun-
tered tumor type. National Comprehensive Cancer Net-
work (NCCN) guidelines define less common ovarian can-
cers (LCOC) as including carcinosarcoma (also known
as a malignant mixed mullerian tumors (MMMTs)), clear
cell carcinoma, mucinous carcinoma, low-grade (grade 1)
serous/endometrioid epithelial carcinoma, borderline ep-
ithelial tumor, malignant sex cord-stromal tumor, and ma-
lignant germ cell tumor [1]. The prevalence of ovarian tu-
mor histology varies widely by country and geographic re-
gion; for example, clear cell carcinoma accounts for 5.0%
of ovarian cancers in the United States and 15.7% in Japan
[2]. While there are international perspectives on what is
considered a rare tumor type, LCOCs outlined above will
be referred to as rare ovarian tumors in this paper. An
overview of the current status of this tumor group and the
problems will be presented.

In rare ovarian tumors, therapeutic development is not
progressing at the pace observed for the development of
therapeutics for common ovarian cancers. Prospective clin-
ical trials are difficult to implement because of the small
number of patients, and even if efficacy is confirmed in clin-
ical trials, pharmaceutical companies will hesitate to com-
mercialize a treatment for a disease with a small number
of potential patients. Even in granulosa cell tumors (GCT),
which are relatively frequent within LCOCs, retrospective
cohort studies using nationwide, large-scale databases are
the only source of available evidence [3,4]. We drawn the
following conclusions regarding treating GCT based on our
analysis of tumor registry data from the Japanese Society
of Obstetrics and Gynecology (JSOG). Specifically, at the
time of initial surgery, lymph node dissection can be omit-
ted if the surgical findings are pT1 after a thorough intra-
abdominal search. However, if tumors are staged at pT2
or higher, lymph node dissection should be considered. In
addition, debulking is essential to minimize the chances of
residual tumor following the initial surgery. In International
Federation of Gynecology and Obstetrics (FIGO) stage I
cases, fertility-sparing surgery can be considered, however,

even in such cases, staging, including intra-abdominal ex-
amination and biopsy of the omentum and peritoneum, is
necessary [4]. Chemotherapy for advanced GCT, although
even less frequently encountered, could not be definitively
determined. In the future, prospective studies using pub-
lic registries outlining chemotherapeutic regimens will be
required. The nationwide gynecological tumor case regis-
tration system, which as launched in 2023 jointly with the
Japanese Society of Gynecologic Oncology (JSOG), and
the Japan Society of Gynecologic and Obstetric Endoscopy
and Minimally Invasive Therapy has great promise for ac-
cumulating detailed therapeutic data not previously avail-
able.

While there are difficulties in conducting clinical tri-
als in patients with rare ovarian tumors, what about basic
research into these tumors? Mutations in the FOXL2 gene,
a hallmark of GCT, were reported by Shah et al. [5] in 2009.
FOXL2 is a member of the forkhead-wing helix family of
transcription factors, including a highly conserved DNA-
binding forkhead domain [6]. One of the earliest markers
of ovarian differentiation, FOXL2 expression continues into
adulthood and FOXL2 is required for normal development
of granulosa cells. Currently, mouse models have been cre-
ated in which FOXL2 mutations are introduced, and these
mice form tumors similar to human GCTs [7]. For clinical
applications, reports of FOXL2 mutations and mutations in
the TERT gene promoter are detected in cell-free DNA and
are used tomonitor disease [8]. While drug selection guided
by molecular markers is a promising approach, predictive
biomarkers for gauging responsiveness to checkpoint im-
munotherapy have been reported to be rare in molecularly
defined GCT [9]. In addition to GCT, a recent report com-
prehensively reviewed molecular profiling of rare ovarian
tumors [10]. Thus, along with elucidating molecular struc-
tures, the direction of utilizing them in diagnosis and treat-
ment is an exciting avenue for investigation.

In regards to germ cell tumors exemplified by dysger-
minomas and immature teratomas, evidence for chemother-
apy is primarily based on the BEP (bleomycin, etoposide,
and cisplatin) regimen that has been established, and the
guidelines are written in an easy-to-understand manner.
Nevertheless, there may be clinical situations where treat-
ing mature cystic teratomawith malignant transformation is
challenging. This review suggests that tumors of this type
are more common encountered in elderly patients, and that
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total hysterectomy and platinum-based chemotherapy are
associated with improved prognosis; however, information
is limited regarding such cases [11]. Addional studies are
clearly needed in this area as well.

In summary, data on rare ovarian tumors is limited
due, largely, to their infrequency, and prospective data may
not be readily available. Clinical trials for eligible patients
and individualized treatment plans for patients ineligible for
clinical trials are the best approach to treating these patients
at the present time. Also, as mentioned above, valuable in-
formation could be gleaned in geographic regions with high
LCOC frequencies. Molecular biological research aimed at
developing individualized treatment plans should also be
carried out.
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