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Abstract

Although ovarian cancer often presents as a widespread disease, metastases to the breast
and/or axillary lymph nodes are a very rare event, accounting for only 0.03-0.6% of all breast
cancers. Its early recognition and accurate distinction from primary breast cancer are of cru-
cial importance to choose an adequate systemic therapy over unnecessary surgeries. We pre-
sented the case of a 53-year-old woman who was diagnosed with breast metastases 2 years
after the diagnosis of advanced primary serous ovarian cancer. The patient underwent pri-
mary cytoreductive surgery and platinum-based chemotherapy in combination with bevaci-
zumab, followed by bevacizumab maintenance for 18 months. After 2 years of negative fol-
low-ups, the disease unexpectedly spread to the left breast and axillary lymph nodes. No
axillary lymph node dissection or breast surgery was performed. The patient received axillary
radiotherapy and multiple chemotherapy lines: gemcitabine/cisplatin, liposomal doxorubicin,
topotecan, olaparib/cediranib, paclitaxel, and cisplatin. Unfortunately, none of these treat-
ments improved her prognosis and she died 3 years after the disease recurrence. Ovarian
cancer metastasis to the breast reveals a disseminated disease with a poor prognosis. Cur-
rently, no valid treatment options are available as the disease shows multidrug chemoresis-
tance. In the era of precision medicine, the characterization of genetic and molecular markers

may play a role in offering new promising targeted therapies. © 2020 The Author(s).
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Background

Epithelial ovarian cancer (EOC) is the primary cause of death from gynecologic cancers
and the fifth most common cause of cancer mortality in women in developed countries [1].
Because an efficient screening program has not been developed to date, it often presents with
a widely metastatic disease with 60-70% of patients diagnosed with International Feder-
ation of Gynecology and Obstetrics (FIGO) stage Il or IV [2].

The typical course of metastatic ovarian cancer is intra-abdominal spread manifesting as
peritoneal carcinomatosis, whereas the most common sites of distant metastases are pleura,
liver, lung and lymph nodes. Metastasis of ovarian cancer to the breast (MOCB) and/or axillary
lymph nodes is a rare event, accounting for only 0.03-0.6% of all breast neoplasms [3]. MOCB
recognition and accurate distinction from primary breast cancer are of crucial importance for
the patient management and prognosis, allowing in some instances to avoid unnecessary
surgeries (e.g., mastectomy, lymphadenectomy) and choose an appropriate systemic chemo-
therapy [4]. Unfortunately, the diagnosis of MOCB is a clinical challenge as it presents with
various clinical, radiological and pathological findings and may be misdiagnosed as a primary
breast tumor [5].

Ovarian metastasis to the breast should be treated as a systemic disease with appropriate
chemotherapeutic agents, whereas surgical management should be considered diagnostic
and palliative [6]. The prognosis is generally poor as secondary breast cancer from ovarian
cancer suggests concomitant disseminated disease.

In this paper, we describe the case of a woman with breast metastasis from ovarian
cancer and present a brief review of the literature on this rare event.

Case Presentation

In 2016, a 53-year-old nulligravida woman presented to the Department of Maternal,
Infant and Urological Sciences of Policlinico Umberto I (Sapienza University) in Rome for
recurrent, advanced ovarian cancer with breast metastasis. Her clinical history started in
October 2014 when she underwent primary cytoreductive surgery (total hysterectomy,
bilateral salpingo-oophorectomy, omentectomy, pelvic and lomboaortic lymphadenectomy)
for high-grade (G3), BRCA wild-type, serous EOC. From November 2014 to March 2015, she
received 6 cycles of carboplatin (AUC5) and paclitaxel (175 mg/m?) i.v. every 21 days. Beva-
cizumab (15 mg/m?) was added during the last 2 cycles and then continued as maintenance
therapy for 12 months up to April 2016.

Regularly scheduled follow-ups were negative until September 2016 when a total-body
computed tomography (CT) scan revealed intraperitoneal spread (carcinosis), left axillary
lymphadenopathy and a 3-cm-sized left breast mass in the upper outer quadrant. The patient
had no family history of breast cancer and no history of previous breast pathology. The
axillary lymph node and breast biopsies confirmed the diagnosis of recurrent, metastatic
serous ovarian cancer, with a platinum-free interval of 18 months. The patient did not undergo
any breast surgical treatment. From November 2016 to May 2017, she was submitted to 8
cycles of second-line chemotherapy with gemcitabine plus cisplatin (switched from carbo-
platin from the third cycle because of a hypersensitivity reaction with maculopapular
erythematous rush over the neck and trunk). As the post-treatment imaging (positron
emission tomography, PET/CT) showed persistence of breast disease, the patient underwent
radiation therapy to the left axillary region (50 Gy in 25 fractions) from August to September
2017.
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Fig. 1. A Initial breast inflammatory changes (erythema, edema, peau d’orange). B Breast necrosis and ulcer-
ation.

In November 2017, a new palpable breast lump appeared in the left breast and an addi-
tional biopsy was performed with the same histopathological results. Although an additional
breast radiation treatment with a total dose of 35 Gy was performed, a disease progression
to homolateral supraclavicular and internal mammary lymph nodes was reported; thus the
patient underwent a third-line chemotherapy with 2 cycles of liposomal doxorubicin (30 mg/
m?) from March to May 2018. The revaluation with PET/CT scan showed contralateral axillary
lymphadenopathy and both neck and mediastinum involvement. Moreover, signs and
symptoms of inflammatory and lymphangitic breast cancer appeared, including bilateral
edema, erythema and peau d’orange (Fig. 1). From June to August 2018, a further line of
chemotherapy consisting of 3 cycles of weekly topotecan was administered, again without
any clinical benefit. Therefore, in October 2018, the patient was enrolled in the clinical trial
BAROCCO [7], and she was randomized in the experimental arm with olaparib (300 mg twice
daily, 7 days per week) plus cediranib (20 mg daily, 5 days per week). Even if the patient
reported some clinical benefits, the total-body CT scan performed after 4 months of treatment
revealed progression of disease and the patient abandoned the clinical trial.

Our last attempt was to administer weekly paclitaxel (80 mg/m?) and then weekly
cisplatin (20 mg/m?). Unfortunately, in September 2019, the patient’s general conditions
appeared to be significantly compromised and she was referred to palliative care and
hormonal therapy with letrozole, before dying a month later (5 years after ovarian cancer
diagnosis and 3 years after the diagnosis of the breast metastasis).

Discussion and Conclusions

The present report describes a case of MOCB in a woman with invasive serous EOC.
Ovarian cancer usually presents at an advanced stage, but the disease is confined within the
peritoneal cavity in 85% of patients [2]. Distant metastases are unusual at presentation and
during the course of the disease. In a study of 4,051 breast cancer women, Hajdu and Urban
[8] found that the overall incidence of primary gynecologic tumor metastasis to the breast
was 0.17%, and only 0.07% of metastatic disease was related to primary ovarian carcinoma.
However, significant advancements in ovarian cancer treatment may lead to an increased
incidence of metastases in uncommon sites.
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In 2016, Tempfer et al. [9] published a review of 110 cases of MOCB in advanced stage
ovarian cancer patients with a poor prognosis. According to a Pubmed search performed in
January 2020, using the search terms “breast metastasis”, “ovarian cancer”, “non-mammary
breast metastasis” and “intramammary metastasis”, we found more than 120 cases of MOCB
reported in the literature, which are broadly summarized in Table 1.

Serous papillary carcinoma is the most common histotype of ovarian tumor associated
with breast metastases [10], as it has been reported in 72% of the cases and it is usually
detected within 2 years from the initial diagnosis of primary ovarian cancer [3], as in our case.
Metastatic disease to the breastis more likely to present with an axillary mass, thus suggesting
a lymphatic route of EOC spreading. Indeed, Lee [4] speculated that there may be some pref-
erential lymphatic pathways including thoracic duct and left supraclavicular lymph nodes
that could increase the risk of metastatic ovarian cancer to the left breast. It has been reported
that the most common form of clinical presentation is a solitary mass, while only 4% of
women have diffuse breast involvement [11]. Furthermore, the most frequent location is the
upper outer quadrant in 62% of patients [12], as described in our case.

Breast and ovarian cancer share various environmental risk factors and hereditary gene
mutations, which explains the increased risk of subsequent malignant breast tumors reported
after ovarian cancer. Although MOCB is rare, it should be considered in the differential diag-
nosis of breastlesions in patients with a personal history of ovarian cancer. Indeed, the confir-
mation of diagnosis is of pivotal importance to choose an adequate therapeutic strategy and
avoid unnecessary surgeries and overtreatment. However, unfortunately, due to the rarity
and unspecific clinicopathological features of breast recurrences, it is difficult to make an
accurate diagnosis, and a multidisciplinary approach is required to differentiate MOCB from
a second primary breast cancer, especially since treatment and prognosis are quite different.

The optimal breast screening in women with a history of ovarian cancer should include
breast self-exams, twice-yearly clinical breast exams, and annual mammography [13]. Among
BRCA-mutated ovarian cancer patients withouta personal history of breast cancer, preventive
bilateral mastectomy or annual MRI screening is warranted only in early-stage ovarian cancer
or if no recurrence has been detected for at least 10 years [14].

According to Micha et al. [15], ovarian metastasis to the breast should be treated as a
systemic disease, with specific chemotherapeutic agents. Currently, surgical management for
secondary breast cancer is considered diagnostic and reserved as a palliative measure,
together with radiotherapy, for patients who are unresponsive to systemic chemotherapy
agents. The survival times after breast metastatic disease secondary to ovarian cancer ranged
from 13 days to 3.5 years, with a 1-year survival rate of about 40%, as opposed to a 4-year
survival rate of 75% for patients with primary breast cancer [16]. MOCB reveals a widespread
dissemination and the poor prognosis suggests that a selection of specific aggressive clones
within the primary ovarian tumor could give rise to chemotherapy-resistant breast metas-
tases. Indeed, high-grade serous ovarian cancer is characterized by genetic instability, which
may be responsible for the development of a less indolent tumor biology with a remarkable
impact on the metastatic tumor genome and treatment outcome [17].

In conclusion, MOCB represents a rare late-stage manifestation of ovarian cancer, which
is associated with a dismal prognosis, regardless of the early diagnosis and treatment. Due to
the disseminated nature of the disease, both surgery and radiotherapy find a place exclusively
in palliative care. However, even the role of systemic chemotherapy appears limited as MOCB
shows multidrug chemoresistance. Future characterization of the genetic and molecular
markers of MOCB may play a role in offering new promising targeted therapies.
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