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BRCA1/BRCA2-related gynaecologie malignancies 

Introduction 
Germline mutations in the BRCA1 and BRCA2 genes are the most important cause of inherited 

susceptibility to familial ovarian, fallopian tube, and peritoneal papillary serous carcinoma (PPSC). 

In this chapter, we discuss the contribution of BRCA1 and BRCA2 to ovarian and fallopian tube 

carcinomas and PPSC incidence. Furthermore, strategies involved in ovarian cancer risk 

reduction in BRCA1 and BRCA2 mutation carriers are explained. The pathology and clinical 

outcome of these tumours are also described. 

The contribution of BRCA 1/2 germline mutations to ovarian and 
fallopian tube carcinomas and PPSC incidence 

Identification of BRCA1 and BRCA2 
In 1990 the BRCA1 gene was first localized and identified in 1994 using linkage analysis and 

cloning . 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 . 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, are 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 . 

D N A analysis has been performed using denaturing gradient gel electrophoresis, denaturing high 

performance liquid chromatography, protein truncation tests, multiplex ligation-dependent probe 

amplification or mutation-specific tests ''. The majority of the mutations are being found 

randomly throughout the population. However, certain mutations are found more frequendy in 

certain populations and are called founder mutations. For example, in Ashkenazi Jews three 

mutations are often found: 185delAG BRCA1, 5382insC BRCA1 and 6174delT BRCA2 7. 

Epidemiology of ovarian carcinoma 
( lancer of the ovary is the sixth most common cancer in women, affecting approximatelv 1 in 70 

women in the developed work), and is the leading cause of death from a gynaecological 

malignancy N. Of ovarian cancer cases, 90-95% are sporadic and 5-10% are hereditary of which 

the majority is associated with germline mutations, including BRCA1 and BRCA2 '''"'. In an 

analysis of 237 families, each with at least four cases of breast cancer, it was estimated that in 

52% of the families the disease was linked to BRCA1 and to BRCA2 in 32% of the families ". 

The lifetime risk for ovarian cancer has recently been calculated in a study of 8,139 index case 

patients. Of these patients, unselected for a positive family history, 86% had female breast cancer, 

2"" had male breast cancer and 12% had epithelial ovarian cancer. In total, 500 (6%) were carrier 

of a BRCA1 or BRCA2 mutation. The estimated risk of ovarian cancer has been reported with a 

range of 11-39%, depending on the penetrance of the germ-line mutation . 

Epidemiology of fallopian tube carcinoma 
Carcinoma ot the fallopian tube comprises 0.5 % of all gynaecologie tumours in the general 

population . The true incidence of both early and late stage fallopian tube carcinomas is 

unknown and maybe underestimated. In a screening study of 22,000 women participating, three 

cases of early stage primary fallopian tube carcinoma were diagnosed. This number was 25-fold 
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higher than expected by national incidences figures. Several explanations were given. Firstly, it 

was possible that the ' selected population was at high risk for developing fallopian tube 

carcinoma. Secondly, the screening test CA-125 may especially be effective in detecting fallopian 

tube carcinoma. Finally, it was stated that in general clinical practice, it could be possible that the 

primary site of some ovarian carcinomas is in fact in the fallopian tubes '\ A primary fallopian 

tube carcinoma can be diagnosed when the main tumour is present in the fallopian tube, and it 

the wall is involved, a transition of dysplastic tubal epithelium to carcinoma is observed (Figure 1) 

F i 9 ure 1. A tumour embolus with a diameter of 2,5 mm nearly completely obliterating the lumen of the left fallopian tube 

Both the clinical and histopathological diagnosis of fallopian tube and ovarian carcinoma is 

usually made at an advanced stage. However, fallopian tube carcinoma is characterized by a 

number of signs and symptoms, most frequently abnormal vaginal bleeding, discharge and 

abdominal pain, while ovarian carcinoma patients have less signs . 

The association between BRCA1/2 mutations and fallopian tube carcinomas has been 

recognized. In the last few years there is a growing number of articles reporting fallopian tube 

carcinomas in proven mutation carriers '7'25. These fallopian tumours were occult carcinomas 

found in prophylactic oophorectomy specimens. Zweemer et al published molecular evidence 

linking fallopian tube carcinoma to a BRCA1 mutation. In two patients with a BRCA1 mutation a 

loss of the wild type allele was shown in both tumours2 1 . A population based study of fallopian 

tube carcinoma has revealed the presence of BRCA1/2 germline mutation in over 15% of 

fallopian tube carcinomas 26. Furthermore, a mutation frequency of 17% (5/29 patients) was 

reported by Levine et al 27. Finally, a 120-fold increased risk of fallopian tube carcinoma in 

BRCA1 mutation carriers is published by Brose et al2K. 
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BRCA1/BRCA2-related gynaecologie malignancies 

Epidemiology of peritoneal papillary serous carcinoma 
PPSC is diagnosed in 1000 women each year in the United States. PPSC is diffusely spread on the 

peritoneal surfaces and the ovaries are not or superficially involved 2''. For the diagnosis of PPSC 

the criteria are strict according to those of the Gynecologic Oncology Group 3U. Firstly, both 

ovaries arc either normal in si/e or enlarged by a benign cause. Judged by the surgeon and the 

pathologist, the bulk of the tumour is in the peritoneum and the extent of extra ovarian tumour is 

greater than on the surface of either ovary. Secondly, microscopic examination of the ovaries 

reveals : a) no tumour; b) tumour confined to the surface epithelium and no cortical invasion; c) 

tumour involving the surface and the cortical stroma but less than 5 x 5 mm in diameter; d) 

tumour less than 5 x 5 mm within the ovarian substance, with or without surface involvement. 

Thirdly, pathological characteristics of the tumour are predominantly serous and similar or 

identical to those of ovarian serous papillär)- carcinomas of any grade. Finally, cases in which an 

oophorectomy has been done before the diagnosis of PPSC must have the pathology report of 

the oophorectomy to document the absence of carcinoma with (attempt to) review of all slides. 

The question of PPSC being a primary carcinoma or a metastasis of ovarian carcinoma is widely 

discussed. Reasons for PPSC being a primary carcinoma can be summarized as follows: Firsdy, 

the clinical behaviour of PPSC patients was compared with that of high-stage ovarian cancer 

patients. In the study by Bloss et al median survival for the PPSC group was 20 months 

compared to 28 months in the ovarian carcinoma group, although this was not significantly 

different. This can be explained because of the small size of the cohort 3 0 . However, in the study 

by Killackey et al, patients with PPSC had more limited cytoreduction (65.5 % versus 79% in 

sporadic cases), shorter disease-free interval (3.4 months versus 11.7 months) and shorter overall 

survival time (19 versus 51 months) ''. Secondly, there is evidence that some cases of PPSC have 

a multifocal origin as compared to the unifocal origin of advanced stage epithelial ovarian 

carcinoma. Muto et al reported that in four out of six PPSC cases different patterns of allelic loss 

at différent localizations were found. Also a P53 mutation was found in one of these patients but 

not at all anatomic sites. A possible explanation for these findings is that PPSC] arises as 

synchronous primaries within multifocal rests of the miillerian epithelium, spread throughout the 

peritoneal cavity A 

furthermore, PPSC has been diagnosed after prophylactic surgery of the ovaries 17,20,33 ". In 1982, 

three (11%) cases of intra-abdominal adenocarcinoma indistinguishable histopathologically from 

ovarian carcinoma were described for the first time in patients 1-11 years after oophorectomy for 

a family history of ovarian cancer >5. Piver et al described 9 (2.8%) cases of PPSC after abdominal 

total hysterectomy and salpingo-oophorectomy in women with one or more family members with 

ovarian cancer . In an analysis of 551 women, two of 259 (0.8%) mutation carriers had papillary-

sen ais peritoneal carcinoma 3.8 and 8.6 years after bilateral prophylactic oophorectomy iA. 

\n argument tor PPSC being a metastasis is the immunohistochemicallv similarity between PPSC 

and ovarian carcinoma. Thirteen patients with PPSC and 31 with ovarian carcinoma were 

analyzed with immunohistochemistry. Both groups of carcinomas were positive for cytokeratin 

and epithelial membrane antigen; in addition, they had similar reactions to B72.3 antigen, 

carcinoembryonic antigen, Leu Ml , CA-125 antigen, L N 1 , LN2, 1VIB2, S100 protein, placental 

alkaline phosphatase and amylase "'. 

PPSC has been described in BRCA1 mutation carriers. The incidence of PPSC found by Kauff et 

al (0.5 in 100 women-years) was lower than the 3.4 in 100 BRCA1 women-years found in our 

cohort, but this maybe due to a shorter mean follow-up duration (23.4 months in the study by 
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Kauff et al versus 45 months in our study) ' "" . PPSC is also related to BRCA2 mutations. The 

first report of PPSC occurring in two BRCA2 carriers after hysterectomy and salpingo-

oophorectomv is just published recently. Clearly, it is too early to conclude that BRCA2 carnets 

face a lower risk than BRCA1 carriers of developing PPSC. The authors mention that BRCA2 

mutation carriers, besides a known delayed onset of ovarian carcinoma also have a delayed onset 

of PPSC 37. Furthermore, six BRCA2 mutation carriers are found in 22 cases of PPSC by Levine 

et al, but whether these cases developed after a prophylactic procedure is not mentioned 27. 

In general, besides ovarian carcinoma, fallopian tube carcinoma and PPSC] should also be 

considered'as malignancies expressed in the hereditary ovarian cancer syndrome. Higher risks of 

ovarian, fallopian tube, and PPSC in women with a proven BRCA1 and BRCA2 mutation 

compared to women with sporadic carcinomas have stimulated counselling towards 

regarding screening and an optional prophylactic salpingo-oophorectomy. 

ds carriers 

Gynaecologie management of BRCA1 and BRCA2 mutation carriers 

Screening 

There are some important considerations concerning screening high risk women. Firstly, due to a 

lack of pre-malignant lesions, early stage detection is of crucial importance in the surveillance and 

therefore screening will hopefully achieve a longer overall survival of patients. Secondly, because 

of the high ovarian cancer risk randomized controlled trials in these women are unethical. Annual 

or semi-annual screening with transvaginal ultrasound (TVU) and CA-125 determination and an 

optional prophylactic surgery of the ovaries and fallopian tubes (BPSO) is recommended by a 

taskforce of the Cancer Genetics Studies Consortium (CGSC) w. These recommendations were 

also applied in the Netherlands v'. Despite these clear guidelines, there is limited data regarding 

the application of these guidelines. The efficiency of annual screening in low and high risk 

patients by assessing serum CA-125 and transvaginal ultrasound (TVU) monitoring is not clear. 

The largest studies' on screening are mostly performed in the general population and low- risk 

women" Screening with CA-125 resulted in the diagnosis of mainly advanced tumours . 

Although the specificity of CA-125 for early-stage disease is high (96-100%), the sensitivity is 

poor 4I'42. TVU is also advocated as a screening tool for ovarian cancer. In the largest study in 

women at general population risk, mostly early stage carcinomas were detected. The majority of 

these carcinomas, however, were of non-serous epithelial origin 4 \ The combination of CA-125 

and TVU was also tested in the general population. The performance of the combination was 

assessed in an analysis of 22,000 women. A sensitivity of 58% and a specificity of 100"'" at two 

year follow-up was'achieved. However, failure to detect 7 3 % of early-stage disease and high false-

positive rate of CA-125 and TVU are the major limitations of this type of screening 44. Menon et 

al showed that if the elevated CA-125 was associated with an abnormal TVU, then the risk of 

developing a cancer in the subsequent year was increased approximately 300-fold, supporting the 

use of these screening tests m combination '\ This multimodaltty screening concept was further 

tested in the general population in a randomized way, but it failed to show a difference in number 

of deaths from ovarian cancer between the control and screened group 4<l. Furthermore, the low 

prevalence of ovarian cancer in the general population may limit the potential cost-effectiveness 

of screening. At this moment routine screening of low-risk women is unlikely to be effective. 

Bourne et «/used TVU to screen 776 women for familial ovarian cancer. A sensitivity of TVU of 

100% and a specificity of 97% after finding three stage I ovarian carcinomas was reported. The 
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major limitation of this study is that only 2 % of the cohort had two first-degree affected relatives 

and no data on D N A analysis are given 4 . A screening study using CA-125 and TVU as 

screening tools in high risk women was done by Laframboise et al. In these 311 women, 2.7% of 

the CA-125 results and 16.8% of the transvaginal ultrasounds were abnormal. Nine patients 

underwent surgery because of an abnormal screening test. Only one (0.3%) patient appeared to 

have a stage l a ovarian carcinoma, grade 1, endometrioid adenocarcinoma. The reason that the 

detection rate is so low may be due to the fact that only 13 (10%) of the patients were known 

mutation carriers, which is the main limitation of this study. Furthermore, sensibility and 

specificity were not calculated 4K. Hogg et al reviewed studies about screening in low as well as in 

high risk groups published between 1988-2003. In this review 15 interval carcinomas were 

documented in 12 different published studies. The occurrence of interval carcinomas shows the 

incapacity of this type of screening. This unpredictable character of ovarian carcinoma makes it 

hard to make guidelines and recommendations for the frequency of screening. Finally, studies are 

lacking data demonstrating a significant survival advantage for a screened population . 

Prophylactic surgery 
There is insufficient evidence for the efficacy of screening in high risk women and these women 

should be counselled that prophylactic salpingo-oophorectomy (BPSO) is an option that will 

lower substantially their risk. In 1995 a National Institutes of Health consensus was published: 

prophylactic oophorectomy should be offered after completion of childbearing or at age 35 years 
1 '. Since then, a growing number of manuscripts reporting the incident findings of tumours at 

prophylactic salpingo-oophorectomy including patients with fallopian tube cancer have been 

published (Table 1). Occult carcinomas within the fallopian tubes have changed the standard 

procédure from bilateral oophorectomy into salpingo-oophorectomy. The prevalence of 

published occult carcinomas including ovarian carcinomas varies depending on the cohort 

studied from 3.0-18% n ~ 2 " ' 2 2 . These studies show the importance of attcntiveness to occult 

tumours. 

BPSO has been shown to reduce the ovarian cancer risk in BRCA1 or BRCA2 mutation carriers. 

Rebbeck et al studied 259 oophorectomized and 259 non-oophorectomized high risk women. 

Two cases of PPSC after BP(S)0 were diagnosed versus 58 ovarian carcinomas in the non-

surge IT group. This resulted in a risk reduction of 96% with a hazard ratio (HR) of 0.04 (95% 

confidence interval (CI), 0.01-0.16). This hazard ratio could be an overestimation due to unclear 

surveillance of the control group. 

As noted before, removal of the ovaries and the fallopian tubes does not eliminate the 

development of PPSC 34. Piver et al reported nine cases of PPSC] after abdominal total 

hysterectomy and salpingo-oophorectomy . The cumulative risk of developing PPSC 

subsequent to risk reducing BPSO may be as high as 10% based on the study by Tobacman, 

however an update of the same group of patients later showed that no additional cancers were 

found ' . 

BPSO rates after genetic testing have been reported in the literature. In a Dutch family cancer 

clinic, 64%) of unaffected women with a BRCA1 or 2 mutation chose prophylactic oophorectomy 

\ I lowever, Schwartz et al reported a lower risk reducing surgery rate of 27% in mutation 

carriers compared to women with no proven mutation (5%) after one year, while 58 of 79 (73%) 

BRI A1/2 carriers were being screened one year after testing. Besides this, a positive D N A test 

result was associated with a more frequent use of TVU and CA-125 . Regarding the timing and 

age at which women should decide to undergo preventive surgery, the age specific cumulative 
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probability of developing ovarian cancer suggests an increased risk of ovarian carcinoma after the 

age of 40 years for BRCA1 carriers and after the age of 50 for BRCA2 mutation carriers . 

Therefore, 'in the future a longer period of fertility can be preserved with eventually changing 

guidelines with respect to the discussion of an optional BPSO. 

Ovarian ablation has also disadvantages. Like even- operation it has its own complications and 

leads to a surgical menopause and infertility with related symptoms lil«; flushes, night sweats, 

depression, vaginal dryness and atrophy caused by estrogen deficiency ,4. Only one study has 

compared quality of life (QOL) effects of BPSO and screening. Oophorectomized women 

reported a significantly worse Q O L . However, the sample size of this single centre study was 

small (n=57). Furthermore, BPSO was not found to relieve cancer-specific distress or to worsen 

sexual functioning in this cohort . 

At The Netherlands Cancer Institute, an additional bilateral prophylactic salpingectomy (BPS) is 

offered to high risk women who underwent risk reducing BPO only. Although no (pre) malignant 

lesions were found in 15 patients, we believe that an additional risk reduction of fallopian tube 

carcinoma may be achieved with BPS in high risk women after previous BPO, based on 1) a 120 

fold-increased'risk in BRCA1 mutation carriers found by others 2S, 2) findings of occult fallopian 

tube carcinomas and pre-malignant lesions in previous reports (Table 1) and 3) the failure of early 

detection at screening 5<'. 

Pathology of BRCA1 or BRCA2 related gynaecologie malignancies 
Surface epithelial tumours account for 90 percent of all malignant ovarian tumours in the western 

world. The six epithelial subtypes are serous, mucinous, endometrioid, clear, transitional and 

squamous. The serous subtype, which is often associated with rings of calcification known as 

psammoma bodies, represents 60 percent of all sporadic malignant epithelial tumours . 

Furthermore, serous carcinomas are characterized by extensive cellular budding. The extent of 

papillarity varies gready 3 . 

Histologically, fallopian tube carcinoma and PPSC are identical to invasive epithelial ovarian 

carcinoma. In a clinicopathologic study of 151 women with fallopian tube carcinoma, 82% had a 

histological sereus subtype "'. The frequency of serous carcinomas among cases with PPSC (80%) 

carcinomas was not significantly different to that of ovarian carcinomas (66%) in the cohort of 

Barda et al 59. These similarities between PPSC and ovarian carcinoma support the probability of 

a common molecular pathogenesis. 

BRCA1/2 carcinomas are compared to sporadic tumours histologically different. Serous 

tumours are more common (81%) in patients with a BRCA1 or BRCA2 mutation than in 

sporadic tumours '"'. This is further supported by the finding that ovarian carcinomas arising in 

women from BRCALposit ive families are more likely to be nonmucinous than cancers arising m 

women from BRCA1-negative families. Furthetmore, none of the 66 tumours were borderline 

tumours in BRCA mutation carriers, while 10 (6.9%) of the 148 primary ovarian carcinomas from 

BRCA1 negative patients were borderline turnouts "'. biologically different from advanced stage 

carcinomas. Two separate models were proposed for the development and progression of 

epithelial ovarian carcinoma. In the first model, well differentiated sereus and other epithelial 

carcinomas are included and early stage detection with screening appears to be possible. In the 

second model, high grade sereus carcinomas are included and then screening is of limited value ". 

There might be an in situ form of fallopian tube carcinoma, since others have reported dysplastic 

changes in the fallopian tubes of women at high risk for developing ovarian cancer "'". Carcangiu 
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et al reported that in the 22 BRCA1-mutated women, two in situ carcinomas and two cases of 

atypical hyperplasia of the tubal epithelium were found . In the study by Piek et al, the fallopian 

tubes of women predisposed to develop ovarian cancer harboured dysplastic changes, indicating 

an increased risk of developing tubal cancer. Of 12 women with a predisposition for ovarian 

cancer, six showed dysplasia and five had hyperplasic lesions in the tubes . 

Other histological and molecular features of BRCA1 and 2 mutated carcinomas have also been 

reported. In a systematic review of 178 BRCA1, 29 BRCA2 mutation carriers and 235 controls 

both BRCA1 and BRCA2 ovarian carcinomas were of higher grade than controls (p=0.001 and 

p=0.028 respectively). Furthermore, a higher frequency of P53 staining was found in BRCA1 and 

BRCA2 compared to sporadic ovarian tumours (70% for BRCA1, 67 for BRCA2 and 39% for 

sporadic tumours respectively) . This is consistent with earlier published data on P53 staining in 

BRCA1 breast carcinomas. The percentage of breast carcinomas showing a high P53 staining 

(34%) was higher than in controls (17%) "'. The increased frequency regarding a higher grade and 

P53 staining has raised the possibility that these women may have poor survival . Cell 

proliferation and apoptosis did not differ between BRCA1 and BRCA2 associated tumours, 

which indicates that BRCA related tumours have a higher growth fraction than sporadic 

carcinomas . It has been suggested that histological and immunohistochemical analysis can 

provide information on a possible BRCA1 or 2 mutation status, which could help genetic testing 

programs, given the higher frequency of serous carcinomas, P53 staining and higher grade . 

Clinical aspects of BRCA1/2 related gynaecologie malignancies 
Age at diagnosis in sporadic ovarian carcinoma differs from the age at diagnosis in BRCA1 

mutation carriers. Age at onset was 8 years younger for BRCA1 associated cases compared to 

sporadic cases (54 years versus 63 years respectively) in the cohort studied by Boyd et al. Mean 

age for BRCA2 carriers was not different compared to women with sporadic ovarian carcinoma . 

In another study these data were supported by Cass et al. Thirty-four BRCA I and 2 carriers were 

significantly nine years younger compared with 37 patients with sporadic tumours. Of these 34 

BRCA mutation carriers, 12 were carrier of a BRCA2 mutation of which none was diagnosed at 

the age younger than 45 years, whereas 36% of BRCA1 carriers was diagnosed before the age of 

45 ('8. The age different penetrance of ovarian cancer in BRCA1 versus BRCA2 mutation carriers 

is consistent with earlier published estimates in breast and ovarian cancer families. The estimated 

penetrance of BRCA2 up to 50 years is lower compared to the penetrance of the BRCA1, but at 

the age of 70 the penetrance is similar (88% versus 8 3 % respectively) '. This may have important 

implications with regard to counselling of these women and their decision at what time to 

undergo an optional prophylactic surgery. 

The management of sporadic and high risk patients is similar. Total abdominal hysterectomy with 

salpingo-oophorectomy and staging (examination of all peritoneal surfaces, biopsy of paraaortic 

lymph nodes when appropriate, random biopsies of clinically involved areas and peritoneal 

washings) is the standard treatment in patients with sporadic ovarian carcinoma. Furthermore, 

the combination of paclitaxel and platinum based postoperative chemotherapy is standard for 

patients at high risk for relapse . A randomized trial have shown that the combination of 

cisplatin-paclitaxel prolongs the progression free survival compared to cisplatin-

cyclophosphamide (median, 18 versus 13 months) and overall survival (median, 38 versus. 24 

months) ' . Patients at high risk are those with stage I, grade 3 and those with higher stages . 
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Table 1 . Review of the literature for occult tumours at prophylactic surgery 

Author(s) Age 
(vr) 

Diagnosis BRCA 
mutation 

Follow-up 
(months) 

Design 

Salazar et al, 50 Ovary N.D. - Retrospective 

1996 

Zweemer et al, 
44 
61 

Ovary 
Fallopian tube 

BRCA1 
2804delAA(BRCA1) 

- N=20 
Retrospective 

2000 

Hartley et al, 
50 
49 

Fallopian tube 
Fallopian tube 

1410insT(BRCA1) 
BRCA1 -

N=23 
Retrospective 
Case-report 

2000 
Lu et al, 2000 49 

65 
Fall.tube/ovary 
Fallopian tube 

BRCA1 
BRCA2 

- Retrospective 
N=50 

40 Borderline BRCA1 -
49 Borderline BRCA1 - Retrospective 

Colgan et al, Ovary 185delAG(BRCA1) DOD < 36 N=60 

2001 
Fall.tube/ovary 5382insC(BRCA1) NED 36 

Fall.tube/ovary 5083del19(BRCA1) NED 12 
. Fallopian tube in situ G4236T(BRCA1) NED 12 

Fallopian tube 5382insC(BRCA1) -
Paley et al, 2001 47 Fallopian tube in situ 2800delAA(BRCA1) - Retrospective Paley et al, 2001 

62 Fallopian tube 2800delAA(BRCA1) - Case-report 

Agoff et al, 2002 63 Fallopian tube 2800delAA(BRCA1) NED 7 Retrospective Agoff et al, 2002 
47 Fallopian tube 2800delAA(BRCA1) NED 6 Case-reports 

65 Fallopian tube 2558insA(BRCA1) -
74 Fallopian tube - -
43 Fallopian tube Metastatic 

breast 
cancer 

48 PPSC 3795del4(BRCA1) Rec. 7 

48 Borderline fibroma - - Retrospective 

Leeper et al, 48 PPSC 3795del14(BRCA1) NED 23 N=30 

2002 
47 Fallopian tube in situ 2800delAA(BRCA1) NED 24 

62 Fallopian tube 2800delAA(BRCA1) Rec. 21 

65 Fallopian tube in situ 2558insA(BRCA2) NED 16 

48 Borderline fibroma N.D. NED 19 

Kauft et al, 2002 Ovary - - Retrospective 
N=98 - Ovary -
Retrospective 
N=98 

Fallopian tube - -
Olivier et al, 33 Fallopian tube 3875del4(BRCA1) NED 46 Retrospective 

2004 
49 Fallopian tube BRCA1* Rec. 20 N=128 

45 Fall.tube/ovary 2312del5(BRCA1) Rec. 11 
47 Ovary 1411insT(BRCA1) NED 35 
37 Ovary exon11stop(BRCA1) NED 11 

Abbrevations- N D, not determined; Fall. Fallop.an; DOD: Dead of Disease; NED; No Evidence of Disease; Rec: Recurrence; 
PPSC: peritoneal papillary serous carcinoma; *' not further specified; -: not available 
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Survival is high in all ovarian cancer patients with a stage I or II ovarian carcinoma, who have a 5-

year survival rate of 88% and 48% respectively after 5 years of the diagnosis. In approximately 

7 5 % of all cases, the disease is disseminated beyond the ovary at diagnosis. Only 25 % of women 

with a stage III /1V disease are alive after 5 years 8'7". 

Boyd et al found a longer disease free interval in stage III patients with germline mutations 

compared with a matched control group of non-carriers with a median time to recurrence of 14 

months and 7 months, respectively. BRCA advanced cases had also a significant longer survival 

(p=0.04) than advanced sporadic cases \ Data published by Cass et al and Ben David et al 

supported also Boyd's data ',K'71. In the study by Cass et al overall survival had improved in BRCA 

patients with advanced stage: 91 months in BRCA patients versus 54 months in sporadic patients. 

''". Ben David et al reported a significant survival pattern between carriers and non-carriers with 

ovarian cancer (median survival 53.4 months versus 37.8 months). BRCA mutation status was a 

good prognostic factor and independent of age at diagnosis or stage. The fact that this better 

survival was seen in all stages shows that the results are not the effect of early detection 71. The 

hypothesis behind this improved survival could be associated with a potential indolent clinical 

behaviour through a slower rate of cell division or secondly, a better response to platinum base 

chemotherapy. This later idea is also supported by the knowledge that BRCA proteins are 

involved in D N A damage recognition and repair and that BRCA mutated ovarian carcinomas 

could be more sensitive to chemotherapy . 

Although most data suggest a better outcome for BRCA patients, there are contradictory data as 

well. According to the data by Cass et al, success of cytoreductieve surgery seemed to be similar 

in hereditär)- and sporadic cases 68. A population-based study from southern Sweden noted an 

initial survival advantage for BRCA1-associated ovarian cancers that disappeared with time. 

However, compared with the age- and stage-matched control group, survival appeared equal or 

worse (HR, 1.2; 9 5 % CI, 0.5 to 2.8). This is in agreement with the earlier mentioned adverse 

histopathological gynaecological characteristics (e.g., higher frequency of serous carcinomas, P53 

staining and higher grade) of the tumours . 

Advanced fallopian tube carcinomas and PPSC have a clinical behaviour similar to epithelial 

ovarian carcinomas. Therefore, Baekelandt et al recommended that the treatment and follow-up 

strategies for patients with ovarian cancer can be used in the management of patients with 

fallopian tube carcinoma . 

Conclusions 
Women with a BRCA1 or BRCA2 mutation should be fully informed about the issues and 

dilemmas raised in this chapter. Women electing screening should be aware of the lack of proven 

benefit of screening and the low likelihood of detecting early stage cancer. 

Findings of occult carcinomas and interval carcinomas show the incapacity of screening as well. 

Bilateral prophylactic salpingo-oophorectomy is at this moment the most effective approach to 

the management in these women. However the risk of developing PPSC remains unaltered. 

At this moment there are discrepancies in the results of published studies of survival in BRCA 

associated ovarian cancer, although they clearly exhibit a number of histopathological and 

molecular generic features typically associated with a poorer survival as compared to sporadic 

ovarian cancer. 
Genetic analysis should able us soon to give us more data on the biology of a BRCA1 ovarian 

carcinoma. Jazaeri et al revealed that BRCA1 and BRCA2 germline mutations have different gene 
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expression profiles suggesting different pathways to carcinogenesis. Furthermore, m sporadic 
Z o u b o * B R O v f as ! R C A 2 expression pattern were seen Therefore, many of £ 
^ e x p r e s s e d genes involved in BRCA-pathways were interferon mduoble; some were member 
r S a j o r hLcompatibility complex class II family. These genes could be used ,n the future 

as an immunotherapeutic target . . 0i„,n,),- chmvn 
Proteomtcs may prov.de us with early detection of the tumours. One study has already shown 
L discrimination between serum of normal todividuals and serum of patten« * J P ^ J 
ovarian cancer is poss.ble. If these results are more firmly confirmed, a possible survival benefit 
can also be sorted out . 
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