
Abstract. Background: The pre-operative diagnosis of
primary and metastatic malignant ovarian tumors in patients
treated for breast cancer is difficult. The objective of this study
was to analyze and compare the characteristics and outcome
of women with a history of breast cancer in order to identify
pre-operative markers useful in differential diagnosis and the
role of surgery in their management. Materials and Methods:
The medical records of 36 patients with a history of breast
cancer, who had been operated on either for primary or
metastatic cancer between 1987 and 2003, were reviewed
retrospectively. Results: Twenty-seven patients had been
diagnosed with primary epithelial ovarian cancer (POC) and
nine had metastatic disease (MOC), resulting in a 3:1 ratio.
The median age of breast and ovarian cancer diagnosis was 45
and 56 years, respectively, and the median interval was 8 years.
The serum CA 125 level was elevated in the majority of cases,
in 70% of the POC group and 56% of the MOC, but the
median level was higher, though not statistically significant, in
the former. Serum CA 15-3 levels were elevated >100 U/ml in
89% of patients with MOC (p=0.0002). BrCA mutation risk,
as calculated with the BRCAPRO software program, was
41.8% and 9% in primary and metastatic tumors, respectively
(p=0.0477). Ovarian spread was not the only site of metastatic
breast cancer in 55.5% of the MOC group, compared to 11%
of the POC patients Disease was disseminated in the
abdominal cavity at the time of diagnosis in both groups,

however, 78% of patients had unilateral tumors in the POC
group and bilateral disease in the MOC (p=0.0133).
Cytoreduction to less than 2 cm tumor diameter was feasible
in 67% of primary and 44% of metastatic neoplasms. In the
follow-up period (12-204 months), the median survival was 10
months for patients with metastatic disease, compared to 33
months for those with primary tumors (p<0.05). Conclusion:
Small bilateral ovarian enlargements and minor serum
elevation of CA 125 titers in patients with initial Stage IV
breast cancer, suffering from multiple metastatic disease, are
likely to illustrate MOC. Unilateral ovarian mass and high
serum levels of CA 125 in apparently disease-free patients with
a positive family history and high prevelance of BRCA
mutations are suggestive of primary tumors. Optimal
cytoreduction was feasible in both groups, but survival was
longer in patients with primary tumors (p<0.05).

Breast cancer is the most common malignancy in women,
with approximately 1,200,000 new cases diagnosed annually
worldwide and is one of the leading causes of death among
women (1).

Population screening with mammography has increased
the numbers of breast cancer diagnosed in younger patients
at an early stage and has contributed to improved survival
from the disease. As a subsequence, there is a higher risk
that these patients may develop another primary malignant
tumor, including that of the ovaries.

The estimated risk of developing primary ovarian cancer
is approximately double for all patients with prior breast
cancer. The relative risk (RR) can be even higher, RR=17
(3.5-50) in BRCA 1 or 2 mutation carriers (2). Furthermore,
metastatic breast cancer to the ovaries is also not
uncommon and represents 6-27.8% of all ovarian malignant
tumors (3, 4). It is important to note that improved survival
has been reported in ovarian cancer patients with BRCA 1
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mutations, while abdominal metastasis of breast cancer
carries a dismal prognosis (5-8). A pre-operative workup has
not been able, to date, to differentiate primary ovarian
cancer from metastatic breast cancer to the ovaries.
Therefore, gynecological oncologists are often challenged
regarding the choice of the appropriate treatment planning
for women with a history of breast cancer presenting with
an adnexal mass suspicious of malignancy. Furthermore, at
the present time, there are no clear guidelines regarding the
role of surgical cytoreduction in metastatic breast cancer to
the ovaries. 

The objective of this study was to analyze and compare
the characteristics and outcome of 36 patients with a history
of breast cancer, who had been operated on either for
primary or metastatic ovarian cancer, in order to identify
pre-operative markers useful in differential diagnosis, as
well as the role of surgery in their management. 

Materials and Methods 

During the study period (1987-2003), 36 patients with prior
invasive breast cancer underwent laparotomy for primary ovarian
cancer (POC) or metastatic breast cancer to the ovaries (MOC).
Individual medical records for both ovarian and breast cancer
were retrospectively reviewed for patient and disease
characteristics. Data on patient age at diagnosis of breast cancer,
stage and histological type, site and outcome of extra-ovarian
metastatic breast cancer, family history of breast or ovarian
cancer, lymph node status, BRCA mutation status, time-interval
to ovarian tumor exploration, pre-operative CA 125 and CA 15-3
serum levels, presence of ascites, type and extent of abdominal
surgery, histology of the adnexal mass and overall survival were
recorded. The histological slides were reviewed at a combined
Gynecology Service–Pathology conference, before being included
in the data base.

For the purpose of this study the clinical presentation of the
abdominal disease was divided into symptom-related and
asymptomatic, diagnosed during routine follow-up tests.

A positive family history was established if the patient had one
first-degree relative with either breast or ovarian cancer. The risk
of BRCA 1 or BRCA 2 mutations was calculated using the
BRCAPRO software (9, 10). 

Patients in the study were analyzed in two groups: a) double
primary breast and ovarian cancer (POC) and b) metastatic breast
cancer to the ovaries (MOC). Comparisons and statistical analysis
between the two groups were performed using the Chi-square test
for a given characteristic. The results were considered statistically
significant if the p value was <0.05. 

The potential risk of BRCA 1 and BRCA 2 mutations was
calculated in each individual case by using the BRCAPRO
software, a computer program which implements a statistical model
for calculating an individual’s probability of carrying a deleterious
BRCA 1 or 2 mutation, neither or both on the basis of the personal
cancer status and the history of breast and ovarian cancer among
first- and second-degree relatives. The model implements the
autosomal dominant Mendelian characteristics of the genes and
incorporates prevalence and penetrance on the basis of the
published results.

The survival probability data were computed using the Kaplan-
Meier method and differences in survival between patient groups
were calculated using the log-rank test.

Statistical analysis was performed with STATA Version 8.0 (11).

Results

Twenty-seven patients were diagnosed with POC and nine
had MOC. Three patients from group 1 and one patient
from group 2 had a diagnosis of bilateral breast cancer,
either synchronous or metachronous. The median age at
diagnosis of breast cancer and ovarian tumor was 49 and 58
years in the POC group and 42 and 54 years in the MOC,
respectively (Table I) . The mean interval between the
events was 8.5 years (range, 0-25) and 10.3 years,
respectively (range, 2-20). In 96% of the patients in group 1
(n=26) the breast cancer diagnosis preceded that of ovarian
cancer by more than a year.

A family history of breast cancer or ovarian cancer in a
first-degree relative was reported in 30% of the patients
with POC compared to 11% among the patients with MOC
(Table I). The BRCA mutation risk in patients with POC
ranged between 50%-94% and the mean BRCA mutation
risk was 41.8%. Over 70% of all patients with POC had an
estimated BRCA mutation risk of at least 20%. The risk in
MOC patients ranged between 0.6%-69%, with a mean risk
of 9%. Over 70% of all patients had an estimated BRCA
mutation risk of less than 1.6%.

Infiltrating ductal carcinoma was the intitial diagnosis in
13 patients (48%) in group 1 and in six patients (66.6%) in
group 2. One patient from group 1 had a myeloid histology
and one from group 2 had a mixed type (ductal and
lobular). The remaining histological reports on breast
cancer were unknown (Table II).
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Table I. Patient characteristics.

Characteristics POC MOC p value

Median age at BC diagnosis 49 (34-74) 42 (30-57)
Median age at OC diagnosis 58 (39-81) 54 (39-73)
BC-OC interval <5 yrs 8 (30%) 3 (44%) NS (p=0.9998)
BC-OC interval >5 yrs 19 (70%) 6 (56%)
Family history positive BC-OC 8 (30%) 1 (11%) NS (p=0.8724)
No family history BC-OC 19 (70%) 8 (89%)
Mean BRCA 1-2 mutation risk 41.8% 9%

(50-94%) (0.6%-69%)
Mutation risk >20% 19 (70%) 1(11.11%) p=0.04 
Mutation risk <20% 8 (30%) 8 (88.88%)

POC = primary ovarian cancer.
MOC = metastatic breast cancer to the ovaries.
BC = breast cancer.
OC = ovarian cancer.



Axillary lymph nodes were positive in nine patients (33%)
with POC and in seven patients (77.7%) with MOC. The
majority of patients in group 1 had early-stage breast cancer
when the diagnosis was made, while the 66.6% in the MOC
group had stage IV (Table II).

Tamoxifen was widely used before the 1990’s for post-
menopausal patients with breast cancer who had positive
estrogen receptor proteins. Twenty patients (74%) with
POC and six (67%) with MOC in our study had received
tamoxifen therapy (Table II).

There were no other obvious metastatic disease sites,
apart from the abdomen, at the time of the second
operation. However, metastases of breast cancer outside the
pelvis and abdomen (bone, liver, skin metastasis) were
noted in three patients (11%) of the POC group and in five
patients (56%) of the MOC group sometime prior to
ovarian tumor diagnosis (Table II).

Eight patients (88.8%) with MOC and two (8%) with
POC had higher serum levels of CA 15-3 (>100 U/ml). The
median serum level of CA15-3 for patients with MOC was
120 (50-300 U/ml) and for those with POC was 25 U/ml
(Table II).

Ovarian tumors were diagnosed in 20 patients (74%) with
POC following an investigation of their symptoms (vaginal
bleeding, ascites, abdominal girth, pelvic pain), while in seven
patients (26%) the diagnosis was made as a consequence of
follow-up examination. Ascites was present in ten patients
(37%) with POC (Table III). Six patients (67%) with MOC
had symptoms and three (33%) were asymptomatic. Ascites
was present in seven patients (77.7%) with MOC.

Nineteen patients (70%) with POC and four (44%) with
MOC had serum CA 125 levels higher than 80 U/ml (Table

III). The median level of serum CA 125 for patients with
POC was 2470 U/ml (range 50-12790) and for MOC, 846
U/ml (range 11-5472).

Patients with either POC or MOC (81% and 89%,
respectively) were likely to present with disseminated
abdominal disease corresponding to FIGO stages III and IV
(Table III).

The analysis of ovarian histopathology in the group 1
patients revealed that 66.66% were serous
cystadenocarcinomas. 

Primary ovarian tumors were more often unilateral (78%),
while bilateral tumors were usually encountered in metastatic
disease (p=0.01) (Table III). Eighteen patients with POC
(67%) and four patients with MOC (44%) had undergone
optimal cytoreduction (max. tumor diameter <2 cm).

In the follow-up period of 12-204 months, the median
survival was shorter in the MOC group, reaching 10 months,
compared to 33 months for patients with POC (p<0.05)
(Table III).

Discussion

Gynecological oncologists, mainly those practicing in
cancer centers, are at times faced with the dilemma of
surgically exploring or systemically treating patients with a
history of breast cancer, presenting with an adnexal mass
suspicious of malignancy (12). In order to reach a
decision, the high incidence of a second primary ovarian
cancer (RR=2) and the favorable prognosis of the disease
in the context of a hereditary syndrome must be
considered. On the other hand, visceral metastases of
breast cancer behave more aggressively than bone or liver
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Table II. Breast disease characteristics.

Characteristics POC MOC p value

BC lymph node positive status 9 (33%) 7 (77.7%) NS (p=0.2487)
Ductal BC 13 (48%) 6 (66.6%)
Myeloid BC 1 -
Ductal-lobular BC - 1
N/A breast histology 13 2
CA 15-3 >100 U/ml 2 (8%) 8(88.8%) p=0.0002
History of TMX therapy 20 (74%) 6 (66.6%)
Extra-ovarian metastasis 3 (11%) 5 (55.5%) NS (p=0.10) 
Stage IV 4 (15%) 6 (66.6%) NS (p=0.06)

POC = primary ovarian cancer.
MOC = metastatic breast cancer to the ovaries.
BC = breast cancer.
TMX = Tamoxifen.
NS = Not significant.
N/A = Non available.

Table III. Ovarian cancer characteristics.

Characteristics POC MOC p value

Presentation /symptom-related 20 (74%) 6 (67%) NS (p=0.9960)
Presentation/ routine follow-up 7 (26%) 3 (33%)
Ascites 10 (37%) 7 (77,7) NS (p=0.3431)
CA 125 >80 U/ml 19 (70%) 4 (44%) NS (p=0.74)
FIGO stage III-IV 22 (81%) 8 (89%) NS (p=0.99)
Serous histology 18 (66.5%) metastatic
Endometrioid histology 4 (15%) metastatic
Histology N/A 5(18.5%) metastatic
Unilateral 21(78%) 1 (22%)
Bilateral 6 (22%) 8 (78%) p=0.01
Optimal cytoreduction 18 (67%) 4 (44%) NS (p=0.84)
Median survival 33 months 10 months p<0.05

POC = primary ovarian cancer.
MOC = metastatic breast cancer to the ovaries.
NS = No significant.
N/A = Non available.



metastatic tumors and the role of surgery in their
treatment has been poorly studied (13, 14).

Curtin et al. reported 121 patients with prior breast
cancer who presented with an ovarian tumor. The authors
noted a 50% incidence of malignancy and a 3:1 ratio of
POC to MOC. A number of publications have supported
these findings as well as our own data (POC:MOC ratio =
3:1) which are also in accordance (15).

The mean age of breast and ovarian cancer diagnosis in
the literature is in the range of 47-50 and 55-60 years,
respectively (12, 15-18). The corresponding figures in our
material were similar for patients in the POC group, i.e., 49
and 58 years. However, the median age of women in the
MOC group was younger, at 42 and 54 years (Table I).
Currently, available data are limited regarding the time-
interval between the two events for women who develop
dual primary cancers of the breast and the ovaries. In a
study by Olawaiye et al., the time-interval between the
diagnosis of breast and ovarian carcinoma was 4 years and
disease was diagnosed at an early stage I-II (65%) (3). In
our study, the majority of patients with POC had early stage
breast cancer and the median interval was 8.5 years.

The time-interval between the initial breast cancer
diagnosis and metastatic ovarian cancer has been reported
to be from 60-104 months. It is postulated that longer time-
intervals have a favorable influence on survival, probably
reflecting a less aggressive tumor biology or more
enthusiastic surgical effort (12, 16). In an older study, the
interval was rather short (median of 11.5 months). This
difference can be attributed to the fact that, in this series,
most metastases (76%) were incidentally found at the time
of oophorectomy, performed for hormonal castration, as
opposed to other reports where the surgery had been
motivated by a pelvic mass (17) .

The mean time-interval between breast cancer diagnosis
and metastatic ovarian disease was long in this study (10.3
years), and was even more pronounced than in the POC
group. One possible explanation could be the reluctance to
operate on small pelvic tumors diagnosed early after breast
cancer treatment. Furthermore, a more detailed look at the
data suggests that many of this group of patients were
submitted to multiple and prolonged therapeutic schemas
for metastatic disease, mostly to the bones (Table I).

Invasive ductal carcinomas and stage IV disease have
been reported to account for intra-abdominal dissemination
(12). Ductal histology is also more common in patients with
prior breast cancer who subsequently develop familial or
sporadic ovarian cancer (3). In our small series, the majority
of patients with MOC had initial stage IV breast cancer,
while ductal carcinoma was the most common histological
type encountered in both groups (p=0.0600) (Table II).

A substantial number of patients with MOC in the
literature (45%) (2, 12) , as well as in our material (55.5%),

had been treated for metastatic disease in sites other than
the ovaries, prior to surgical exploration. The corresponding
figure in the POC group of 11% was significantly lower
(p=0.1026).

It has been estimated that 88% of women with both
breast and ovarian cancer carry BRCA 1 mutations (19),
compared to less than 5 % for all ovarian cancer patients
(20, 21). The 88% estimate was obtained from women
attending high-risk clinics and, thus, may be somewhat
higher than in a sample from the general population.
Various authors have reported that the actual incidence of
BRCA 1 mutations in patients with both breast and ovarian
cancer is over 50% (18, 22-24).

A significantly higher percentage of patients with POC
versus MOC reported having a first-degree family member
with either one of these cancers (p=0.8724). Indirect
evidence, using the BRCAPRO software program,
suggested that breast cancer mutation risk was higher in the
POC group 41.8%, compared to the MOC group 9%
(p=0.0477). The risk was even more pronounced if patients
had a history of bilateral breast cancer before the age of 50,
when applying the BRCAPRO statistical model (Table I).

Patients treated for breast cancer are expected to be
under close follow-up. Approximately 50% of published
cases were asymptomatic and diagnosed at the time of
routine check up. A high percentage of patients in both
groups reported herein (74% and 67%, respectively), were
investigated for symptom complaints, mostly abdominal
pain, that resulted in ovarian tumor identification
(p=0.9960). This could be attributed to the long disease-
free interval observed in both groups and the prolongation
of the follow-up visits.

Delay in diagnosis, as well as tumor biology, could be
responsible for the extensive dissemination of the disease
in the abdomen at the time of surgical exploration
mentioned by other authors and found in over 80% of the
population in this study. Considering the difficulty of
intra-operative frozen-section diagnosis and the paucity of
solid data to support maximal surgical cytoreduction in
MOC, surgery was carried out with caution at all times.
Nevertheless, cytoreduction to less than 2 cm and
maximum tumor diameter was achieved in 67% of
patients with advanced, stages III and IV POC
(p=0.8437). Radical surgery was not feasible in 56% of
our patients with MOC, compared to 32% in a large series
from a specialized center (16). 

Bilateral nodular or infiltrating disease in small-sized
ovaries (78%) and the presence of ascites (77.7%) were
more frequent (p=0.0133) in MOC and could be considered
as clinically suggestive of metastatic disease (Table III).
Billaterality, as a characteristic feature of metastatic ovarian
tumors, has been identified in 59-75% of cases in other,
larger series, as well (17, 25, 26) . 
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The peritoneal dissemination of primary or metastatic
tumors is known to indiscriminately elevate the serum CA
125 levels. Therefore, the primary or metastatic nature of an
adnexal mass canot be based on the positivity of this marker
(25) (p=0.7419). However, higher serum CA 125 levels 
(>80 U/ml ) and lower levels (CA 15-3 <100 U/ml) of breast
cancer antigen levels were detected in patients with primary
tumors, as opposed to metastatic disease (p=0.0002).

Serous papillary adenocarcinomas were the most frequent
histological type of POC (44%) Previous studies have shown
that this morphology is more often found in familial ovarian
cancer, compared to sporadic disease (5).

The ovarian cancer death rate among 824 women with a
history of breast cancer was significantly lower than that of
a cohort of 25,637 women with ovarian cancer only,
according to the recent SEER, USA study (27). Other
authors agree that survival is improved and is in the range
of 77-79 months versus 29-30 months, respectively (6, 7, 14).
Patients with MOC have a poor prognosis, as shown by their
short median survival, in this, as well as in other reports in
the literature (11, 16). The survival in the POC group was
33 months, longer than in patients with MOC (p<0.05)
(Figure 1), but nevertheless lower than corresponding
figures in the literature (6, 7, 14). 

The pre-operative diagnosis of POC compared to MOC
remains difficult. The intra-operative identification of MOC
may be suspected by disease spread and confirmed by
frozen section, but it is the surgeon’s responsibility to
proceed with aggressive tumor resection or not. Published
data suggest that there may be a role for maximal surgical
effort, even in metastatic ovarian cancer from the breast,
and that the residual tumor volume may be of prognostic
significance. However, the survival advantage conferred by
this methodology remains to be determined and guidelines
are not clearly defined (3, 16, 28-29).

Conclusion

Small bilateral ovarian tumors, presenting in an initial stage
IV breast cancer patient with metastatic disease, low
elevation of CA 125 titers (<80 U/ml), higher levels of serum
breast cancer antigens (>100 U/ml ) and low BRCA mutation
probability (<20%) outline a subgroup of patients more
likely to suffer from metastatic disease with short-term
survival. On the other hand, unilateral ovarian mass, limited
extra-ovarian metastases prior to abdominal exploration, a
high prevelance of BRCA mutations (>20%), bilateral breast
cancer, high levels of CA 125 (>80 U/ml) and low levels CA
15-3 (<100 U/ml) in the serum define those patients with
POC that benefit from radical tumor resection. 

References

1 Jemal A, Murray T, Sammuels A, Ghafoor A, Ward E and
Thun MJ: Cancer Statistics 2003. Cancer J Clin 53: 5-26, 2003.

2 Bergfelt K, Rydh B, Granath F, Gronberg H, Thalib L, Adami
H-O and Hall P: Risk of ovarian cancer in breast-cancer
patients with a family history of breast or ovarian cancer: a
population - based cohort study. Lancet 360: 891-894, 2002.

3 Webb MJ, Decker DG and Mussey E: Cancer metastatic to
the ovary – factors influencing survival. Obstet Gynecol 45:
391-396, 1975.

4 Demopoulos RI, Tonger L and Dubin N: Secondary ovarian
carcinoma: a clinical and pathologic evaluation. Int J Gynecol
Pathol 6: 166-175, 1987.

5 Olawaiye A, Caesar L, Walsh D, Lyman M, Yeh J, Rodabaugh
K, Marchetti D, Lele S and Odunsi K: Analysis of the time
interval between diagnoses in women with double primary
breast and ovarian or primary peritoneal cancers. Gynecol
Oncol 94 (3): 796-802, 2004.

6 Rubin SC, Benjamin I, Behbakht K et al: Clinical and
pathological features of ovarian cancer in women with germ-
line mutations of BRCA1. N Engl J Med 335: 1413-1416, 1996.

7 Aida H, Takakuwa K, Nagata H et al: Clinical features of
ovarian cancer in Japanese women with germ-line mutationa of
BRCA1. Clin Cancer Res 4: 235-240, 1998.

8 Boyd J, Sonoda Y, Federici MG et al: Clinicopathologic
features of BRCA-linked and sporadic ovarian cancer. JAMA
283: 2260-2265, 2000.

9 Berry DA, Iversen ES Jr, Gudbjartson DF et al: BRCAPRO
validation, sensitivity of genetic testing of BRCA1/BRCA2 and
prevalence of either breast cancer susceptibility genes. J Clin
Oncol 20: 2701-2712, 2002.

10 Euhus M, Smith KC, Robinson et al: Pretest prediction of
BRCA1 or BRCA2 mutation by risk counselors and the computer
model BRCAPRO. J Natl Cancer Inst 94: 844-851, 2002.

11 Kaplan E and Meier P: Nonparametric estimation from
incomplete observations. J Am Stat Assoc 53: 457-481, 1958.

12 Abu-Rustum NR, Aghajanian CA, Venkatraman ES, Feroz F
and Barakat RR: Metastatic breast carcinoma to the abdomen
and pelvis. Gynecol Oncol 66: 41-44, 1997.

13 Raab R, Nussbaum KT, Behrend M and Weimann A: Liver
metastases of breast cancer: results of liver resection.
Anticancer Res 18: 2231-2234, 1998.

Tserkezoglou et al: Primary and Metastatic Ovarian Cancer

2343

Figure 1. Survival using the Kaplan-Meier curves, in patients with a
history of breast cancer, presenting with POC and MOC.



14 Pappo I, Feigin E, Uziely B and Amir G: Billiary and pancreatic
metastases of breast carcinoma: is surgical palliation indicated?
J Surg Oncol 46: 211-214, 1991.

15 Curtin JP, Barakat RR and Hoskins WJ: Ovarian disease in
women with breast cancer. Obstet Gynecol 84: 449-452, 1994.

16 Eitan R, Gemignani ML, Venkatraman ES, Barakat RR and
Abu-Rustum N: Breast cancer metastatic to abdomen and pelvis:
role of surgical resection. Gynecol Oncol 90: 397-401, 1991.

17 Cagnon Y and Tetu B: Ovarian metastasis of breast carcinoma:
a clinicopathologic study of 59 cases. Cancer 64: 892-898, 1989.

18 Fishman A, Dekel E, Chetrit A, Geva LL, Bar-Am A, Beck D,
Beller U, Ben-Baruch G, Piura B, Friedman E, Struewing J and
Modan B: Patients with double primary tumors in the breast
and ovary – clinical characteristics and BRCA 1-2 mutations
status. Gynecol Oncol 79: 74-78, 2000.

19 Frank TS, Manley SA, Olopade OI et al: Sequence analysis of
BRCA1 and BRCA2: correlation of mutations with family history
and ovarian cancer risk. J Clin Oncol 16: 2417-2425, 1998.

20 Whittemore AS, Gong G and Ithyre J: Prevalence and
contribution of BRCA1 mutations in breast cancer and ovarian
cancer: results of three US population based cases control
studies of ovarian cancer. Am J Hum Genet 60: 496-504, 1997.

21 Stratton JF, Gayther SA, Russell P et al: Contribution of
BRCA1 mutations to ovarian cancer. N Engl J Med 336: 1125-
1130, 1997.

22 Abeliovich D, Kaduri L, Lerer I, Weinberg N, Amir G, Sagi M,
Zlotogora J, Heching N and Peretz T: The founder mutations
185delAG and 5382INSc in BRCA1 and 6174delT in BRCA2
appear in 60% of ovarian cancer and 30% of early-onset breast
cancer patients among Ashkenazi women. Am J Hum Genet 60:
505-514, 1997.

23 Fitzgerald MG, MacDonald DJ, Krainer M, Hoover I, O’Neill
e, Unsal H, Silva-Arrieto S, Finkelstein DM, Beer-Romero P,
Englert C, Sgroi DC, Smith BL, Younger JW, Garber JE, Duda
RB, Mayzel KA, Isselbacher KJ, Friend SH and Haber DA:
Germ-line BRCA1 mutations in Jewish and non-Jewish women
with early-onset breast cancer. N Engl J Med 334: 143-149, 1996.

24 Levy-Lahad E, Catane R, Eisenberg S, Kaufman B, Horneich
G, Lishinsky E, Shohat M, Weber BL, Beller U, Lahad A and
Halle D: Founder recurrent BRCA1 and BRCA2 mutations in
Ashkenazi Jews in Israel: frequency and differential penetrance
in ovarian cancer and in breast-ovarian cancer families. Am J
Hum Genet 60: 1059-1067, 1997.

25 Hann LE, Lui DM, Shi W, Bach AM, Selland DL and Castiel
M: Adnexal masses in women with breast cancer: US findings
with clinical and histopathological correlation. Radiology
216(1): 242-247, 2000.

26 Perrotin F, Marret H, Bouquin R, Fischer-Perrotin N, Lansac J
and Body G: Incidence, diagnosis and prognosis of ovarian
metastasis in breast cancer. Gynecol Obstet Fertil 29(4): 308-
315, 2001.

27 McGuire V, Whittemore AS, Norris R and Oakley-Girvan I:
Survival in epithelial ovarian cancer patients with prior breast
cancer. Am J Epidemiol 152(6): 528-532, 2000.

28 Ayhan A, Tuncer S and Bukulmez O: Malignant tumors
metastatic to the ovaries. J Surg Oncol 60: 268-276, 1995.

29 Petru E, Pickel H, Heydarfadai M, Lahousen M, Hass J,
Schaider H and Tamussino K: Nongenital cancers metastatic to
the ovary. Gynecol Oncol 44: 83-86, 1992.

Received November 14, 2005
Revised February 22, 2006

Accepted February 28, 2006

ANTICANCER RESEARCH 26: 2339-2344 (2006)

2344



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (None)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 793.701]
>> setpagedevice


