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General introduction 
Epithelial cancer of the ovary is the sixth most common cancer in women, affecting 

approximately 1 in 70 women in the developed world, and is the leading cause of death from a 

gynaecological malignancy '. In the Netherlands, approximately 1300 new cases of ovarian cancer 

per year are diagnosed resulting in 1000 deaths 2. At the time of presentation, the majority of 

women with ovarian cancer are diagnosed with high stage disease (FIGO stage III or IV) .These 

patients are treated with surgical exploration, tumour debulking and subsequent chemotherapy. 

The extent to which the tumour is reduced at surgery is an important prognostic factor, since 

patients with residual tumour 1 cm or less in diameter have higher survival rates \ At this 

moment, the combination of paclitaxel and platinum-based postoperative chemotherapy is 

standard for patients at high risk for relapse. In all patients subsequent chemotherapy improves 

progression free survival and overall survival w . Only 50% of the patients with an initial response 

to chemotherapy will still be alive after 5 years. Platinum resistance is considered multi-factorial 

and includes pharmacokinetic, tumour micro-environmental and cancer cell specific mechanisms 

like decreased drug uptake, and increased repair of platinum D N A adducts '. Insight in the 

molecular carcinogenesis can aid the clinician in stratifying the patient's risk of relapse after 

standard treatment. 

Genetic alterations play a role in tumour development and tumour progression \ In the 1970's 

Henry Lynch described a family with predominant site-specific ovarian cancer. This and other 

reports have lead to the identification of the familial ovarian cancer syndrome 'M l . Following this, 

the BRCA1 gene was first localized in 1990 and identified in 1994 using linkage analysis and 

cloning '2;1\ BRCA1 is present on the long arm of chromosome 17 at locus 21. The BRCA2 gene 

was discovered in 1995 and it is present on chromosome 13 '4. The BRCA genes function as 

tumour suppressor genes, with loss of function of both alleles required for tumour development. 

In 2003 1237 BRCA1 and 1381 BRCA2 mutations, required for carcinogenesis, were known at 

the Breast Cancer Information Core database. Most of these mutations include splice-site 

mutations, small insertions or deletions resulting in a frame shift causing a truncated protein . 

Of all ovarian cancer cases, 5-10% are associated with germline mutations, including BRCA1 and 

BRCA2 "'. The average cumulative risk of ovarian cancer in BRCA1 mutation carriers at the age 

of 70 years is 39% (95% confidence interval (CI) 18%-54%) and for BRCA2 mutation carriers 

1 1 % (CI 2.4%-19%). The risk of developing ovarian cancer at an earlier age is higher in BRCA1 

mutation carriers than in BRCA2 mutation carriers " . Besides ovarian cancer risk, BRCA1/2 

mutation carriers are also prone for fallopian tube cancer and peritoneal papillary serous cancer. 

Population based studies of fallopian tube carcinoma have revealed the presence of BRCA1/2 

germline mutation in over 15-17% of fallopian tube carcinomas 18;19. Furthermore, a 120 fold 

'increased risk of fallopian tube carcinoma in BRCA1 mutation carriers is published by Brose et al. 

These data strongly support the prophylactic removal of the fallopian tubes as risk reducing 

strategy 2". Considering the high life time risks of developing ovarian and fallopian tube-

carcinoma, high-risk women are being offered preventive measures today. Women may choose to 

undergo prophylactic surgery to reduce their risk of ovarian cancer after completing childbearing 

"'. It has been found that prophylactic oophorectomy reduces the risk of ovarian cancer by 96% 

in germline mutation carriers 21. O n the other hand, semi-annual screening with transvaginal 

ultrasound (TYU) and serum CA-125 determination is optional "'. The success of screening is 

determined by the efficiency of serum CA-125 determination and TVU as screening tests for 

ovarian cancer. At this time, routine screening of low-risk women with these screenings tools 
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seems ineffective due to a failure to detect early-stage disease and high false-positive rates • 

Many reports on the outcome of ovarian cancer screening in a high risk population have been 

published, but all of these studies differ in study population and frequency of screening . Mote 

importantly, none of these studies demonstrate the effectiveness of screening. 

In addition to the BRCA1 and BRCA2 genes, also other genes might play a role in the 

carcinogenesis of ovarian cancer 3M3. The discovery of the human genome seems pending, after 

the publication of the sequences of almost the near complete human genome ' - . T h e expression 

of thousands of genes can be studied simultaneously by use of D N A microarrays. The principle 

of a microarray experiment is illustrated in figure 1. A minimum amount of RNA from one 

condition (for example an ovarian cancer sample) is labelled with a fluorescent dye and mixed 

with the same amount of RNA of another condition i.e. reference (for example normal ovarian 

tissue) labelled with a reverse-colour dye for hybridisation. The hybridisation intensities of each 

spot are measured and analysed too identify differentially expressed genes. 

The application of this technique has allowed researchers to search for gene expression patterns 

that may lead to further understanding of the development of ovarian cancer, stage distribution 

and the overall survival. In addition, genetic alterations recognized in ovarian cancer might 

provide information for novel treatment strategies. 

Gene expression profiling was used to derive a set of genes that distinguished normal ovarian 

tissue from ovarian carcinomas 3 " w In the study by Schridhar et al seven early (F IGO stage I / I I) 

and seven late stage ( m / I V ) o v a n a n tumours were analysed by hierarchical clustering after 

hybridising these tumours on c D N A microarrays containing 25,000 genes. Similarities in the gene 

expression patterns were found for early and late stage ovarian cancer suggesting that early stage 

cancers have most of the characteristics required for metastatic spread v'. It has been suggested 

that microarray analysis can also be used as a predictor of chemotherapy response. There is 

preliminary data on microarray analysis published that looks ven- promising, although sample size 

is small, which is frequently the case 4" 4 \ Furthermore, independent validation series are lacking, 

so the value in clinical practise remains unknown so far. One study investigating the issue of a 

genomic profile in relation to clinical outcome after treatment for ovarian cancer has shown the 

prognostic power of microarray analysis. Although all patients had platinum based chemotherapy 

they were not all optimally debulked 43. The inherent statistical error arising from the analysis of 

more than 10,962 D N A elements, stresses the need for an external validation in a much larger 

series. 

Outline of this thesis 
Overall this thesis will deal with the genetics of ovarian cancer in relation to the clinical 

management. In the following five chapters several issues that have arisen regarding the ovarian 

cancer management of BRCA1 and BRCA2 germlme mutation carriers will be highlighted. In 

C h a p t e r 2, an overall introduction is given. Topics such as the contribution of BRCA1 and 

BRCA2 to ovarian and fallopian tube carcinomas and PPSC incidence are reviewed. Furthermore, 

the pathology and clinical outcome of BRCAl/2-related gynaecologie tumours are described. 

The next four chapters describe the strategies for ovanan cancer risk reduction in BRCA1 and 

BRCA2 mutation carriers. In this institute, women underwent a bilateral prophylactic 

oophorectomy (BPO) to reduce the risk of ovarian cancer. After the finding of an occult 

fallopian tube carcinoma in our institute together with a growing number of articles about occult 

tumours, B P O as standard prophylactic procedure has been extended to bilateral salpingo-
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oophorectomy (BPSO) in 1997. The histopathologic findings at bilateral prophylactic (salpingo)-

oophorectomy (BP(S)O) and incidence of PPSC in follow-up are presented in Chapter 3. 

C h a p t e r 4 discusses the possible implications for high risk women with their fallopian tubes still 

in situ. The need for additional bilateral prophylactic salpingectomy (BPS) after previous BPO 

has not been addressed before in literature. However in our center, a total of 15 women have 

undergone BPS after previous BPO. The outcome as well as the pros en cons of this procedure 

are discussed. 

Our experience of ovarian cancer screening by means of pelvic examination, serum CA-125 and 

TVU as screening modalities in high risk women is shared in Chapter 5. 
To evaluate the efficacy of screening, an independent database was set up with pooled data of 

multiple family cancer clinics on behalf of the Dutch Collaborative Group on Hereditär}' Breast 

Cancer (HKBON). In Chapter 6, the observed incidence of ovarian cancer during screening is 

compared with expected numbers in this multi-centre study. 

The last three chapters of this thesis describe the use of micro array gene expression profiling. 

The application of the microarray technique allows us to search for gene expression patterns 

involved in the development of ovarian cancer, to identify histological subtypes, to predict 

chemosensitivity and overall/disease free survival. The value of gene expression profiles using the 

microarray technique in these issues will be addressed in a review in Chapter 7. 
Chapter 8 describes a microarray study of sporadic high stage ovarian cancer. The relation 

between expression profile and clinical outcome of patients with high stage ovarian cancer is 

investigated. This thesis ends with a summary, a general discussion and future prospects 

(Chapter 9). 
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Figure 1. Schematic drawing of a cDNA microarray experiment 
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