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Abstract: Worldwide, ovarian cancer (OC) is the seventh most common type of malignant neoplasm in
women and the eighth cause of mortality in them. The classification of OC is made by the possible origin of
one of the three main components of the ovary: epithelium, stroma, and germinal cells. Due to this the main
malignant tumors arising from the ovary are epithelial carcinoma, germ cell tumor, sex cord-stromal tumor,
and Krukenberg’s tumor. The most common are the epithelial carcinomas, in which the most prevalent is
serous ovarian carcinoma. Nevertheless, the subtype of OC varies according to the age of appearance. The
global incidence of OC has been stable during the last decades, but, it’s still a disease that has contributed to a
considerable number of deaths around the world. The epidemiology of this cancer shows differences between
races and countries due to several factors including genetic and economic. The detection of this cancer has
been problematic as there is no screening public program for its early detection and as a consequence, most
OC:s are detected in an advanced stage where most of the time it has already spread to other parts different
from the ovary. The purpose of this article is to present a comprehensive review of the general epidemiology,
incidence rates, prevalence rates, mortality, and survival of the different types of OC worldwide and in

certain regions.
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Ovarian cancer (OC) occupies the seventh place between
malignant tumors and the eighth-place as a cause of death
from cancer in women in the world (1). In addition, to be
one of the most common gynecologic cancers, they have
the highest mortality rate between them and occupy the
third place in mortality, only after cervical and uterine
cancer (1). The frequency of this cancer varies according
to countries and ethnicity. In 2012, the highest incidence
of OC was registered in the North of Europe and the
United States, and the lowest incidence was reported
in Japan (Figure 1) (2). According to ethnic groups, the
highest prevalence is between Caucasian women (12
per 100,000), followed by Hispanic (10.3 per 100,000),
African-American (0.4 per 100,000), and Asian women
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(9.2 per 100,000). Nevertheless, the highest mortality of
OC is more significant in African populations (1). This
high mortality may be related to the social determinants of
health. Factors such as poverty and poor access to health
may have an impact on the outcome of OC (3) as in other
diseases. Nevertheless, it is also important to mention
that nowadays there is no screening program in public
health in order to detect it on time. Several methods have
been reviewed such as CA-125, a transvaginal ultrasound,
and bimanual examination, despite the efforts none of
them have shown to be effective to be implemented as a
public measure (4). Compared to other cancers OC does
not occupy an important place in the number of deaths
compared to lung, colorectum, or stomach. Nevertheless,
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Figure 1 Incidence of ovarian cancer worldwide.

in Globocan 2018 an incidence of 295,414 new cases were
reported of OC, with a total of 184,799 deaths. Globally
the incidence in 2018 was 6.6 per 100,000 and mortality
3.9 (Figures 1,2). Regarding Mexico, this platform reported
an incidence of 6.8 with a mortality of 4.0, similar to
the average worldwide. On the other side in China OC
doesn’t occupy a place in the top 10 cancers in 2018, being
the first one breast cancer, lung cancer, and third place
colorectum (5). Despite the low incidence that may be
perceived, OC it’s a public health problem, as it occupies
important mortality and morbidity in women.

OC is classified in different subtypes (Figure 3), being the
most common one the epithelial OC (2), only 10% is has
a non-epithelial origin (1). Predominant subtype has five
major histologies that differ in their origin, pathogenesis,
molecular profile, risk factors for their development, and
clinical prognosis (2). Among epithelial OC, 97% are non-
mucinous and 3% mucinous. Mucinous tumors presented
different histotypes like serous (70%), endometroid (10%),
clear cell (10%), and unspecified (5%). Of the serous
subtype, two other groups have been described: high grade
and low grade (1).

The staging of the OC was initially defined by the FIGO
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in 1988, and it was actualized in 2014. It defines four stages:
Stage I are tumors confined to ovaries: IA is a tumor limited
to one ovary, with no capsule rupture, with no tumor on
the surface and negative washings; and IB is defined as a
tumor that involves both ovaries and otherwise is like IA;
IC1 is a tumor with a surgical spill in 1 or both ovaries;
IC2 is a tumor with preoperative rupture of the capsule
or tumor present on the ovarian surface; IC3 is defined as
malignant cells in the ascites or peritoneal washings. Stage
II is an OC that involves one or both ovaries with pelvic
extension or primary peritoneal cancer; IIA is when the
tumor has extension and/or implant on the uterus and/
or Fallopian tubes and IIB when there is an extension to
other pelvic intraperitoneal tissues. Stage III is a tumor
that involves one or both ovaries with cytological or
histologically confirmed spread to the peritoneum outside
the pelvis and/or metastasis to the retroperitoneal lymph
nodes; IITA is a tumor with positive retroperitoneal lymph
nodes and/or microscopic metastasis beyond the pelvis; IIIB
represents macroscopic peritoneal metastasis <2 cm outside
the pelvis and IIIC is defined as peritoneal metastasis
>2 cm outside the pelvis and/or positive retroperitoneal
lymph nodes. Finally, Stage IV includes distant metastasis
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Figure 2 Mortality of ovarian cancer worldwide.

Primary
ovarian
cancer

- Non-
Epithelial epithelial

Mucinous Non - Ss?r;(ri?arld Germ cell
mucinous tumors
tumors
I
T T T
. o Granulosa Sertoli cell
Serous Endometroid Clear cell Unspecified tumors tumors 1. Teratoma
2. Monodermal
—_— 3. Dysgerminoma
4. Yolk Sac Tumor
1 Fib 5. Mixed germ cell tumor
i oo Leydig cell
High grade Low grade 2. Fibrothecoma tﬁm%rs
3. Thecoma

Figure 3 Classification of ovarian cancer.
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out of peritoneal implants; IVA, when there is a malignant
pleural effusion confirmed with cytology and IVB is
the presence of other types of distant metastasis like
parenchymal hepatic or splenic metastasis (6). OC is
a histologic diagnosis. The histopathologic evaluation
is performed following surgical removal of an ovary,
fallopian tube, or biopsies of the peritoneum. Infrequently
(approximately 20 percent of women with advanced disease
will be managed this way), the diagnosis is performed
on analysis of fluid or tissue retrieved by ultrasound or
computed tomography-guided biopsy, paracentesis or
thoracentesis. The treatment will depend on the histology
of OC, tumor stage according to FIGO, and the particular
conditions of the patient.

The stage of the OC will vary according to the moment
of diagnosis. Serous carcinomas usually are diagnosed in
advanced stages, 51% are stage III and 29% stage IV, being
one of the most aggressive subtypes of OC. On the other
hand, the majority are diagnosed in stage I (58% to 64%).
Because of the diagnosis and stage, survival to 5 years is
43% in the serous subtype, in contrast to endometroid
(82%), mucinous (71%), and clear cell carcinoma (66%). As
mentioned before race/ethnicity also influences the survival
rates (7).

Different risk factors have been described related to
OC. We can divide these risk factors in demographic,
reproductive, gynecologic, hormonal, genetic, and related
to lifestyle. Despite the deep searching in this topic
some of the variables described are controversial in their
correlation with the development of OC (Table I). Most
OC is sporadic, only 5% to 10% of them are of familial
origin (2). Nevertheless, it is important to mention that one
of the stronger risk factors for OC is a family history of the
disease. Mutations in the BCRAI and BCRA2 genes have
also been correlated to the increased risk of OC (8,9).

Age has been described as a predisposing factor for
the development of OC. Increasing risk of OC has been
observed in patients with a larger number of ovulatory
cycles like patients with younger age at menarche and late
age of menopause. Increasing the number of ovulatory
cycles increases cellular divisions predisposing to the
development of malignant neoplasms (10,11). OC is
considered mainly postmenopausal disease. It has also been
seen in several studies that an older age increases the risk
of a more aggressive type of tumor, the median age for the
diagnosis is 50-79 years although these vary according to
the region as mentioned before (1).

Other factors such as breastfeeding have shown to be a
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protective factor for the development of OC. Lactation during
3 months may be enough to reduce the risk. The correlation of
protecting factors has also been described in women that took
contraceptives and gave birth to children (12-14).

At last, there are factors that have been studied but
make controversy in their correlation in the increased
risk of developing OC. Nutrition, diet, lifestyle, and
physical activity have been recently researched as possible
predisposing factors. It has been seen that women with
increased levels of fatty acid metabolites increased the risk
of OC (15).

Other conditions that seem to be protectors are the
bilateral tubal occlusion and the hysterectomy (16).
Endometriosis has been reported as a risk factor for
epithelial OC: the odds ratio is from two to three-fold
for patients with a diagnosis of endometriosis, compared
with those who don’t have it (17). The use of Metformin
and sulfonylureas as well the use of NSAIDs is a protector
factor, while the overweight seems to be a risk factor. There
is no hard evidence that can support the consumption of
tobacco and alcohol increase the risk for ovary cancer,
nevertheless, they have a strong association with other types
of cancer (18).

The typical clinical presentation is an adnexal mass
on pelvic examination or imaging. An adnexal mass may
produce symptoms like pelvic pain or pressure feeling,
or it may be incidentally found on a routine pelvic
examination or an imaging study performed for other
clinical indications. Women with later stages may present
a pelvic mass that extends beyond the adnexa. OC had
historically been thought to be a silent disease. Several
studies have reported non-specific symptoms in many
women even at early stages, like abdominal distension,
urinary symptoms like urgency or increased urinary
frequency, some eating disorders, early satiety, and
unspecific pelvic or abdominal pain (19). Most symptoms
associated with OC are nonspecific and may also be caused
by gastrointestinal, urologic, or other conditions (20).
Further evaluation of symptoms that raises suspicion
for OC are those of new-onset, coexisting with other
symptoms, occur frequently, and are of increasing severity.
Some women with OC present with postmenopausal
bleeding, although women with postmenopausal bleeding
should be assessed for uterine pathology before proceeding
with an evaluation for OC (21). Rarely, women with OC
may present with a paraneoplastic syndrome or may develop
a syndrome during the course of the disease. Paraneoplastic
syndromes associated with EOC include cerebellar
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Factors

Protective

Predisposing Controversial

Demographic
Age
Reproductive
Menstrual- related factors
Age of menarche and menopause
Parity
Pregnancy characteristics
Higher age of childbirth
Gynecologic
Pelvic inflammatory disease
Endometriosis
Hormonal
Contraceptive methods
Hormone replacement therapy (HRT)
Infertility treatments
Genetic
Family history
BCRA mutations
Lynch syndrome
Lifestyle
Nutrition and diet
Alcohol caffeine and cigarettes
Obesity and physical activity
Other
Lactation

Lower socioeconomic status

Modified from ref (1).

degeneration, polyneuritis, dermatomyositis, hemolytic
anemia, disseminated intravascular coagulation, acanthosis,
or nephrotic syndrome (22).

In conclusion, OC is one of the gynecological neoplasms
with worse prognosis, but not as common as breast or
cervical cancer. The incidence and mortality have variation
according to the region analyzed; globally the figures are 6.6
and 3.9 per 100,000, respectively. Various risk factors have
been observed and studied, nevertheless, a deeper search
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should be done, most of them are non-modifiable and
familial OC has to be observed. It is necessary to perform
epidemiologic studies mainly in undeveloped countries
in order to know the regional variation in this type of
neoplasms.
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