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Introduction

• More than one-fifth (about 23%) of ovarian carcinomas have been 
related to hereditary conditions.

• Particularly, in about 65–85% of hereditary ovarian tumors, the 
genetic abnormality is a germline mutation in BRCA genes that
causes DNA repair defects.

• BRCA1 and BRCA2 mutation carriers have an increased lifetime risk 
of developing breast and ovarian cancer (up to 85% for breast cancer 
and up to 54% for ovarian cancer), as well as pancreatic and prostate 
cancer. 



Introduction

• Today, assessment for hereditary susceptibility to cancer has become an 
integral part of oncology, impacting not only a clinician’s understanding 
of cancer causation but also influencing treatment and preventive care 
options.





Introduction

• Nevertheless, several other suppressor genes and oncogenes have 
been associated with hereditary ovarian cancer (i.e., TP53, BARD1, 
CHEK2, RAD51, and PALB2 ).

• To date, at least 16 genes are known to be involved in the mechanism 
of hereditary ovarian tumorigenesis and several other mutations 
remain unknown and cannot be detected by specific tests.





Hypotheses

• Two novel hypotheses for the pathogenesis of serous ovarian cancer 
have been recently proposed. 

• According to the first mechanism, precursors of ovarian cancer 
develop in the fimbria from occult serous tubal intraepithelial 
carcinoma (STIC), and only subsequently do they involve the ovary.

• The second theory supports the implantation of normal epithelium from 
the fimbria onto the ovarian surface during ovulation, which results in a 
cortical inclusion cyst (CICs) where malignant transformation can 
arise.



• At the molecular level, sporadic ovarian cancer is characterized by 
wide genetic instability linked to the modulation of several genes.

• According to clinical behavior and the molecular genetic 
abnormalities, ovarian cancer can be classified into two different types 
(Table 1)





• Type I tumors include low-grade serous carcinomas, borderline serous 
tumors, low grade endometrioid, and mucinous and clear-cell 
carcinomas.

• These kinds of tumors are relatively genetically stable, and the most 
frequent mutations involve KRAS, BRAF, ERBB2, PTEN, PIK3CA, b-
catenin gene (CTNNB1), ARID1A, and PPP2R1A.

• On the other hand, type II ovarian cancers include high-grade serous 
carcinomas, carcinosarcomas, and undifferentiated cancers.



• Type II tumors, which comprise almost 70%of all epithelial tumors, are 
aggressive and present in advanced stages.

• At the time of presentation, they exhibit high genomic instability and, 
in up to 95% of patients, the gene mutated is TP53. 

• Moreover, this type of tumor is characteristic of BRCA1 and BRCA2 
mutation carriers and mostly arises from STICs.





Epithelial Ovarian Cancer- a histologically diverse 
disease

• Epithelial ovarian cancer (EOC) can be broadly divided into mucinous and non-
mucinous cancers.

• True invasive mucinous ovarian cancers are thought to be rare, once metastatic 
tumors from colon and pancreas and tumors of low malignant potential have been 
eliminated. 

• They may arise from pre-invasive disease, including the cystadenoma-borderline-
invasive pathway, with CDKN2A (P16) loss and RAS pathway alterations occurring 
early in their development. 

• There is a marked prognostic difference between early and advanced disease, with 
the latter having a poor response to platinum based chemotherapy. 

• Mucinous ovarian cancers may rarely herald Lynch Syndrome, but are not 
associated with BRCA mutation status.



• Invasive non-mucinous epithelial ovarian cancer types include serous, 
endometrioid and clear cell, with high grade serous accounting for two-
thirds of the mortality from EOC. 

• There are clear differences between high grade and low-grade serous 
cancers, both clinically and pathologically.

• The somatic profile of these subtypes varies, resulting in differences in 
typical stage at presentation, prognosis and response to 
chemotherapeutic targets.
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The identification of a mutation in ovarian cancer susceptibility genes 
represents a fundamental step in the diagnosis and treatment of these 
tumors.

1) The detection of a specific mutated gene in healthy women may justify 
more intensive and personalized surveillance programs, 
chemopreventive approaches, and/or prophylactic surgery that would not 
otherwise be justified by family history alone.

2)Moreover, the identification of a mutation in already affected patients 
may provide fundamental knowledge of the pathogenesis of their tumors.



• Therefore, this genetic evaluation at diagnosis may help to identify 
potential targets for specific drugs, that is, PARP inhibitors and alkylating 
agents, and to guide decision-making on treatment strategies.

• In this context, next-generation sequencing (NGS) technologies

have recently provided an unprecedented opportunity to simultaneously 
analyze multiple cancer susceptibility genes, reduce delays and costs, and 
optimize the molecular diagnosis of hereditary ovarian cancer.





Surveillance and strategies for early detection
of cancer in mutation carriers

• Women with a BRCA1 or BRCA2 mutation who have not chosen 
prophylactic salpingo-oophorectomy may follow determination of 
Ca125 and transvaginal ultrasoundn since age 35 (IIC), but they 
should be informed that early detection of ovarian cancer is not 
guaranteed.



Risk-reducing surgery(BSO)

• The absence of reliable methods for early detection and the poor 
prognosis associated with advanced ovarian cancer have supported 
the recommendation of bilateral risk reduction salpingo-oophorectomy 
(RRSO) after completion of childbearing in women with BRCA1 or 
BRCA2 mutation. 

• Preventive oophorectomy was associated with an 80 % reduction in 
the risk of ovarian, fallopian tube or peritoneal cancer in BRCA1 or 
BRCA2 carriers and a 77 % reduction in all-cause mortality.



• A 1–4.3 % residual risk of a primary peritoneal carcinoma has been 
reported in some studies. 

• A meta analysis involving 10 studies showed an approximately 80 % 
reduction in the risk of ovarian or fallopian cancer following RRSO.

• The meta-analyses also found that RRSO reduces the breast cancer 
risk by approximately 50 %.

• Bilateral salpingo-oophorectomy should be offered to women with a 
BRCA1 or BRCA2 mutation, between 35 and 40 years and after 
completion of childbearing, or individualised based on the earliest age 
of ovarian cancer diagnosed in the family (II,A).



• Given that short-term HT seems to improve quality of life and does not 
seem to increase risk of BC in healthy BRCA mutation carriers after 
bilateral prophylactic oophorectomy, short-term and low-dose hormone 
therapy in oophorectomised BRCA mutation carriers without a 
personal history of breast cancer might be considered(II,B).



Ovarian cancer management: multidisciplinary 
patient-centered care approach

• the symptomatology, diagnosis, staging and treatments of ovarian 
cancer are extremely complex and require the convergence of various 
specialists able to provide the gynecological oncologist with a clinical 
picture as detailed as possible, useful for designing the appropriate 
therapeutic protocol for each patient.

• Therefore, at present, the approach to the patient with advanced 
ovarian cancer should be multidisciplinary.



• This includes a team of experts who follow the patient step by step 
during the diagnosis, surgical therapy, pharmacological therapy, 
rehabilitation and follow-up, creating a collaborative network where the 
patient is at the center and can benefit of high standards of care in the 
perspective of personalized medicine and patient-centered care.





• Although other professionals participated in the clinical management 
of ovarian cancer (including gynecologists, radiologists and laboratory 
technicians), they did not actively take part in the clinical-therapeutic 
decisions. 

• In addition, the interactions between the patient, the surgeon, the 
pathologist and the oncologist rarely occurred and each of these three 
professional figures made therapeutic choices without first discussing 
with colleagues.
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