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INTRODUCTION:  Differentiating  between  primary  and  secondary  ovarian  cancer  can  be a  difficult  task.  In
hereditary  conditions  breast  malignancies  and  primary  ovarian  cancer  often  coexist.
PRESENTATION  OF  CASE:  We  present  a 45-year-old  patient  with  an ovarian  mass  two years  after  the  diag-
nosis  of  a  lobular,  triple  negative  breast  carcinoma.  There  was  concern  whether  the lesion  represented
a  metachronous  ovarian  cancer  or a  metastasis  of the  lobular  carcinoma.  The  final  histological  exam-
ination  showed  a metastatic  lesion,  deriving  from  the  lobular  breast  carcinoma,  as  evidenced  by the
immunohistochemical  profile;  nevertheless,  there  were  changes  in  hormonal  receptor  expression  in the
metastatic  lesion  compared  to  the  primary,  triple  negative  tumor.  The  patient  underwent  genetic  testing
for  BRCA1  and  BRCA2  mutations  and  was negative.  In the  adjuvant  setting  the patient  received  6  cycles
ifferential diagnosis of chemotherapy  with  carboplatin  and  paclitaxel;  eighteen  months  later,  the  patient  remains  without
disease  recurrence.
DISCUSSION  AND  CONCLUSION:  This  case  report  highlights  the role  of imaging,  histology  and  predom-
inantly  immunohistochemistry  as valuable  tools  in the  assessment  of ambiguous  ovarian  lesions  after
breast  cancer.

©  2017  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

Differentiating between primary and secondary ovarian cancer
an be a difficult task; histological verification is often necessary.
n hereditary conditions breast malignancies and primary ovarian
ancer often coexist. BRCA1 and BRCA2 mutations are responsible
or the concomitant occurrence of these two cancer types. Specifi-
ally, women with BRCA1 alterations have a high risk of developing
reast (85%) and ovarian (40–60%) cancer, whilst women  with
RCA2 mutations have a similar risk of breast cancer as with BRCA1
utations and 15–30% probability of developing ovarian cancer

1,2]. Another hereditary syndrome that involves ovarian cancer
s Lynch II syndrome, a type of hereditary nonpolyposis colorectal
ancer syndrome (HNPCC). Patients with Lynch II syndrome have a
igher risk of developing ovarian cancer alongside with other types

f cancer such as breast, colon and endometrial cancer. Women
ith BRCA mutations are at high risk of breast cancer so it is rec-

mmended that they follow more intense surveillance programs
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[3]. For those women  two  options are available: prophylactic bilat-
eral mastectomy, or intensive surveillance, with the first option
substantially decreasing the possibility of cancer [4].

This case report presents a 45-year-old patient with an ovarian
mass two years after the diagnosis of breast cancer. The con-
siderations differentiating a metachronous ovarian cancer from a
metastasis in the ovary are critically discussed.

2. Case presentation

A nulligravida 45 year old female presented with a mammo-
graphic BIRADS V finding in the upper lateral quadrant of her
left breast. She was  operated with lumpectomy and lymph node
excision, 6/13 lymph nodes tested positive for malignancy. The
histopathological examination revealed a triple negative, lobu-
lar, pT2N1M0 tumor. Adjuvantly the patient received 6 cycles of
chemotherapy with TAC (docetaxel, doxorubicin and cyclophos-
phamide) and radiotherapy.

In February 2015, two  years after the initial cancer diag-

nosis and during the programmed follow up visit, an ovarian
mass was revealed at clinical examination. During the preop-
erative workout a 5 cm left ovarian mass with mixed cystic
and solid components was  revealed; the Doppler transvaginal
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ltrasonography showed increased vascularization of the mass.
erum Ca-125 level was  78 IU/ml. An explorative laparotomy was
erformed and the frozen section of the left adnexa was positive for
alignancy. Intraoperatively cytological washing, hysterectomy,

ontralateral adnexectomy, infracolic omentectomy and peritoneal
iopsies were performed. The cytological washing was  positive for
ancer cells. There was concern whether the lesion represented a
etachronous ovarian cancer or a metastasis of the lobular carci-

oma in the ovary.
The final histological examination showed a metastatic lesion,

eriving from the lobular breast carcinoma, as evidenced by the
mmunohistochemical profile of the lesion (positivity for CK7,

ammaglobin, ER and PR). The lesion was also positive for Ki-67 in
0% of tumor cells, while it was HER2 negative. No other malignant

esions were revealed. In the adjuvant setting the patient received 6
ycles of chemotherapy with carboplatin and paclitaxel. The patient
nderwent genetic testing for BRCA1 and BRCA2 mutations and
as negative. Eighteen months later, the patient remains without
isease recurrence.

. Discussion

Ovarian cancer is the fifth most common malignancy in women
nd the most lethal gynecological malignancy [5,6]. Metastatic
varian cancer is estimated to account for 10% of the total malig-
ant ovarian tumors and originates from various sites, such as the
tomach, breast, or colon [6–9]. The profile of neoplasms metasta-
izing to the ovaries has been described by Kondi-Pafiti et al.; nearly
3% of tumors are metastatic from extragenital organs, with breast
ancer taking the second position after gastric cancer, representing
5.5% of metastases [6].

In our case, the metastasis stemmed from the lobular breast can-
er diagnosed two years before the ascertainment of the metastatic
esion. It seems interesting to note that the immunohistochemi-
al profile of the primary tumor was triple negative, whereas the
etastasis was proven positive for ER and PR. This discrepancy

etween primary and metastatic lesion may  not seem surprising,
s such patterns have been reported in the literature [10,11].

Immunohistochemistry has a pivotal role in differentiating pri-
ary and secondary ovarian adenocarcinoma. In our case, apart

rom ER and PR, the lesion was positive for CK7 and mammaglobin.
t has been reported that differential cytokeratin (CK7 and CK20)
taining can distinguish primary and secondary ovarian adenocar-
inoma and to ascertain the likely site of origin of a disseminated
eritoneal tumor [12]. Metastatic breast carcinoma is usually pos-

tive for CK7 and negative for CK20. Estrogen receptor (ER) and
rogesterone receptor (PR) are often positive. Hormone receptor
ositivity is, of course, not specific for a metastatic breast cancer
ince many primary ovarian and other gynaecological malignancies
re commonly positive. Gross cystic disease fluid protein-15 is also
ommonly positive, but again this is not specific for a breast primary
12]. A study on risk-reducing salpingo-oophorectomies performed
n women with BRCA mutations, examined the differential diag-
osis between occult primary and metastatic ovarian carcinoma;
ccult primary ovarian carcinoma was differentiated from ovarian
etastases due to breast cancer by WT-1+, p53+, mammaglobin-,
CDPF-immunohistochemical profile [13].

There is often a known history of a primary tumor; sometimes
ymptoms from the ovarian tumor may  arise. These symptoms
ay  include low abdominal pain, pelvic pressure and symptoms

rom the gastrointestinal tract such as nausea, anorexia, indi-

estion. Other symptoms include dysuria, urinary frequency and
loating. Ascites is a sign of advanced disease, sometimes accom-
anied by pleural effusion [14]. Patients with metastatic cancer
o the ovaries may  present with non-specific pelvic or abdominal
PEN  ACCESS
rgery Case Reports 31 (2017) 106–108 107

symptoms, such as abdominal mass or increased abdominal girth
and abdominal/pelvic discomfort. Abnormal uterine bleeding may
also be present [15].

Serum tumor markers can be detected in primary and secondary
ovarian malignancies. Patients with metastatic ovarian cancer may
have high CA 15-3 serum levels (higher than patients with pri-
mary ovarian cancer) and high CA 125 serum levels (but lower than
patients with primary ovarian cancer) [16]. Furthermore, Antila
et al. observed that the serum levels of tumor-associated trypsin
inhibitor (TATI) and carcinoembryonic antigen (CEA) are higher in
more than half of the patients with metastatic disease [17].

As far as imaging is concerned, Gadolinium enhanced MRI  is
reportedly slightly superior to both contrast-enhanced CT and
Doppler sonography in the differential diagnosis of adnexal masses
[18]. The Gadolinium administration provides a better distinction
between solid and cystic compartments of a tumor. Primary ovarian
tumors are predominantly cystic, while necrotic areas are also com-
monly present [18,19]. Metastatic ovarian tumors may be mainly
solid or consist of both cystic and solid components [18]. Regarding
ultrasound, Brown et al. [18] concluded that the resistance index
of the blood flow of the tumors had no difference between primary
and metastatic tumors; however, Antila et al., suggested that there
was a tendency for the primary tumors to show lower resistance
index [17]. Also a PET/CT scan can be a helpful aid for tracking the
primary tumor.

Histology plays a crucial role in the diagnostic process. Among
metastatic ovarian tumors, mucinous carcinoma is the most com-
mon type, followed by signet-ring cell carcinoma, endometroid
carcinoma and adenocarcinoma not otherwise specified. For signet-
ring cell carcinomas, the primary site is most often unknown,
followed by stomach, colon, and appendix. According to Bruls et al.,
ductal and lobular carcinomas were responsible for respectively
and 6.7% (n = 156) of all metastases to the ovary [9]. It is not uncom-
mon for microscopic metastases originating from the breast to be
found; this usually occurs during prophylactic oopherectomy in
patients with known history of breast cancer.

Patients with bilateral disease, a known history of malig-
nancy, young age, tumor <9 cm,  solid structure of the malignancy,
absence of ascites and elevated serum CEA and TATI levels are
more likely to have metastatic disease [17]. Regarding prognosis,
patients’ menopausal status, laterality, size of the ovarian metas-
tases, pre-operation serum CA125, CEA and LDH level do not seem
to independently correlate with survival in ovarian metastases
from extragenital primary sites [20].

Breast cancer is the most common malignancy in women  and
one of the leading causes of death among women [21,22]. The most
common metastatic sites of breast cancer are bones, brain, liver
and lungs. Breast cancer metastatic to the ovary may be of duc-
tal or lobular type [23,24] Although ductal carcinoma is the most
common type of ovarian metastasis, lobular carcinoma is propor-
tionally more likely to spread to the ovary [12]. According to our
case, the patient had breast cancer metastatic to the ovaries but
was negative for BRCA1 or BRCA2 mutation. In general, BRCA1
mutation-associated breast cancers are more aggressive, as they are
often characterized by high grade and triple-negative phenotype;
on the other hand, BRCA2 mutation-associated breast carcinomas
seem rather similar to sporadic breast cancer [25].

In conclusion, regular follow-up of women  with breast cancer
is necessary; clinical assessment should not neglect gynecological
examination. The evaluation of an ovarian lesion years after breast
cancer may  represent a diagnostic challenge. The possibility of a
metastatic lesion should always be taken into account; imaging,

histology and predominantly immunohistochemistry may provide
valuable tools in the assessment of ambiguous cases.
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