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SUMMARY
A woman presented with a mass in her right breast. 
She had previously been treated with carboplatin, 
paclitaxel and bevacizumab for serous ovarian carcinoma 
diagnosed 5 years previously and was currently on 
maintenance olaparib. A right breast mammogram 
demonstrated periareolar skin thickening and the 
physical examination revealed an erythematous, non-
blanching cutaneous lesion. A punch biopsy revealed 
high-grade serous carcinoma of ovarian origin, positive 
for PAX-8, WT-1 and p53. Positron emission tomogram-
CT scan showed diffusely increased fluorodeoxyglucose 
uptake in the right breast. She was treated with external 
beam radiation therapy to the right breast and regional 
lymphatics and received 5200 cGy in 20 fractions to 
the right breast and supraclavicular region with good 
response. Two weeks after completing radiation therapy, 
she presented with a new lesion inferior to her left 
areola, concerning for metastasis to the contralateral 
breast. Subsequent biopsy of the left breast identified 
metastatic serous ovarian carcinoma for which she 
received an additional 5200 cGy in 20 fractions to the 
breast.

BACKGROUND
Management of cancer localised to the breast versus 
cancer metastatic to the breast is very different. For 
patients presenting with a new breast mass, it is, 
therefore, necessary to distinguish between meta-
static spread to the breast and primary breast malig-
nancies. While breast cancer represents the most 
common malignancy in women, metastatic spread 
to the breast from extramammary solid tumours is 
comparatively rare and carries a poorer prognosis 
due to a high likelihood of widely disseminated 
disease.1

CASE PRESENTATION
A woman with history of stage IIIc serous ovarian 
carcinoma presented with a new right breast mass. 
On physical examination, the inferior quadrants of 
the right breast exhibited peau d’orange appearance. 
No axillary adenopathy or nipple inversion was 
noted, and the patient denied any nipple discharge 
or pain. Her previous medical history includes a 
history of stage IIIc serous ovarian carcinoma with 
right pelvic lymphadenopathy diagnosed 5 years 
ago. She underwent a total abdominal hysterec-
tomy, bilateral salpingo-oophorectomy, infracolic 
and infragastric omentectomy, argon beam abla-
tion and six cycles of carboplatin and paclitaxel 
chemotherapy.

Two years after initial therapy, she developed 
rising CA-125 concerning for recurrence, for which 
she received additional systemic therapy with nine 
cycles of carboplatin, doxorubicin and bevacizumab 
followed by six cycles of maintenance bevacizumab. 
While on maintenance, bevacizumab patient noticed 
her right breast became swollen. This prompted 
a restaging CT of the chest, abdomen and pelvis, 
which identified interval development of moderate 
asymmetric increased soft tissue and skin thickening 
of the right breast. Subsequent skin punch biopsy 
of the right breast identified metastatic serous 
carcinoma consistent with ovarian primary. At 
that time, she was offered mastectomy, which she 
declined. Due to her progression following carbo-
platin therapy, she was deemed as having platinum-
resistant disease and was transitioned to systemic 
therapy with six cycles of weekly paclitaxel and 
bevacizumab followed by maintenance olaparib.2

The patient has a previous medical history 
significant for type 2 diabetes, major depressive 
disorder, hypertension and hypercholesterolemia. 
Her surgical history includes hernia repair and 
hip surgery. She is a former smoker with one-half 
pack per day for 6 years (three pack years in total) 
before quitting 36 years ago. She occasionally 
drinks alcohol. She denies any family history of 
malignancy.

INVESTIGATIONS
A CT scan of the chest, abdomen and pelvis with 
oral and intravenous contrast revealed an interval 
increase in the soft tissue of the right breast and 
skin thickening. On examination, the breast was 
noted to appear swollen bilaterally with hyperpig-
mented skin changes present inferior to the right 
nipple (figure 1). There was no lymphadenopathy 
or other signs of metastatic spread in the abdomen 
or pelvis. A core needle biopsy of the right breast 
lesion revealed metastatic carcinoma, compatible 
with serous type, high-grade ovarian carcinoma. 
Immunohistochemical analysis found tumour cells 
to be positive for PAX-8, WT-1 and p53. Tumour 
cells were negative for GATA-3. Laboratory tests 
indicated an elevated cancer antigen 125 (CA-125) 
of 101 (normal range: 0–35 U/mL). Immunohis-
tochemical results positive for PAX-8 and WT-1 
and elevated CA-125 confirmed the diagnosis of 
metastatic spread of serous ovarian carcinoma. A 
positron emission tomogram (PET)-CT scan was 
ordered for restaging. There was diffuse fluoro-
deoxyglucose (FDG) uptake in the right breast, 
consistent with secondary malignant neoplasm 
of the right breast consistent with biopsy-proven 
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metastatic ovarian carcinoma. There were no other regions with 
FDG avid diseases that were concerning for metastatic spread.

DIFFERENTIAL DIAGNOSIS
Many different aetiologies make up the differential diagnosis for 
this unusual case. The most common causes for breast redness 
include infection, malignancy, trauma, dermatological condi-
tions and venous hypertension with infections and mastitis being 
the most common.1 Our initial diagnosis for our patient was a 
primary breast cancer or a metastatic cancer which had spread 
to the breast. A PET scan revealed activity in the right breast 
and a skin biopsy consisted with metastatic ovarian cancer. 
Other diagnoses including infection were dismissed after the 
breast biopsy revealed cancer and the right breast did not seem 
infected. Several small skin nodules were noted, which were 
more consisted with a recurrent cancer. If the biopsies had been 
negative, though, cellulitis would have been number one on 
the differential diagnosis. Finally, the patient denied any recent 
trauma to the breast, which could account for the skin redness 
or any history of eczema or a skin allergic reaction. An allergic 
reaction could have been treated with steroid creams or oral 
medication. Finally, the patient denied any history of venous 
hypertension. A recent CT scan revealed no evidence of a deep 
vein thrombosis (DVT) or superior vena cava syndrome and 
the patient did not have a right arm shunt for dialysis. Again, 
secondary to the positive skin biopsy, this diagnosis of venous 
hypertension was placed lower on the differential.

TREATMENT
The patient received 5200 cGy of external beam radiation in 20 
fractions to the right breast over the course of 1 month without 

concurrent chemotherapy. She tolerated the procedure well and 
there was no evidence of recurrence of disease in the right breast 
(figure 2).

OUTCOME AND FOLLOW-UP
One month after treatment, there was no recurrence of disease 
noted in the right breast. After radiation therapy, postradiation 
dermatitis and pain were well controlled with topical silvadene 
and oral analgesics, respectively. However, she also presented 
with peau d’orange skin changes in the contralateral (left) 
breast concerning for metastatic spread. A subsequent biopsy 
confirmed metastasis to the left breast. She underwent primary 
radiation therapy to the left breast, also 5200 cGy in 20 fractions 
(figures 3 and 4).

DISCUSSION
High-grade serous carcinoma of the ovary represents the most 
common as well as most deadly form of ovarian cancer.2 Serous 
ovarian carcinomas originate from one of three anatomical 
locations: the surface epithelium of the ovary, the fallopian 
tube epithelium or the mesothelium of the peritoneum.3 Most 
patients with high-grade serous ovarian cancer develop meta-
static disease.4 Metastasis is most common to the peritoneum 
and omentum, which occurs via local extension;3 however, less 
commonly, tumour cells can reach distant sites via lymphatic or 
haematogenous spread.5

Metastatic spread to the breast is exceedingly rare. In fact, 
extramammary metastases to the breast represent <1% of breast 
tumours.6 Bilateral metastasis is even rarer.7 Differentiating 
between primary breast cancers and metastases from distant sites 
such as the ovary is necessary due to differences in prognosis and 
management. The mechanism for metastatic spread to the breast 
appears to be haematogenous or lymphatic seeding.6 Metastatic 
spread carries a far poorer prognosis with one study finding that 

Figure 1  Left and right breasts at time of radiation planning.

Figure 2  Axial PET scan image demonstrating increased FDG uptake 
in the right breast. FDG, fluorodeoxyglucose; PET, positron emission 
tomogram.

Figure 3  Representative CT simulation axial images displaying right 
and left breast radiation fields.

Figure 4  Radiation treatment plan showing predicted dose 
distribution from bilateral breast irradiation.
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in patients with primary serous ovarian carcinoma, metastatic 
spread to the breast led to 70% mortality within 3–10 months.8 
Breast cancers are treated with local or systemic treatments 
such as surgery, radiation, hormone therapy, chemotherapy and 
targeted therapy.

Differentiating metastatic disease from primary breast malig-
nancy can be challenging. Clinical signs typically include single 
or multiple nodules, erythema, induration and the peau d’or-
ange sign.9 However, these findings are often indistinguishable 
from those seen in primary tumours of the breast. Histologically, 
metastatic serous ovarian carcinoma and ductal carcinoma of the 
breast have been known to share similarities such as pleomor-
phism, prominent nucleoli and nuclear atypia.8

Therefore, immunohistochemistry is often used to distinguish 
metastatic disease from primary tumours. Tumour markers that 
are typically increased in ovarian carcinomas include PAX-8, 
WT-1 and CA-125.8 By comparison, GATA-3 and gross cystic 
disease fluid protein (GCDFP) expression are not expected to 
be elevated in ovarian metastases.8 Serum CA-125 is also often 
elevated in ovarian cancer. CA-125 levels can also be trended 
to monitor for disease recurrence in patients who have under-
gone treatment.10 Of note, both metastatic disease and primary 
tumours may have increased expression of estrogen receptor 
(ER) and progesterone receptor (PR).8 If further confirmation 
of the tumour origin is needed, molecular testing can be used 
to determine the pattern of mutations at the site of the breast 
tumour as well as the suspected primary.11

Literature review
A review of the published literature found only 10 cases of 
confirmed bilateral metastases from ovarian carcinoma (table 1). 
The average age of presentation was 50.5 years (range: 33–68 
years) during which patients typically had a previous diagnosis of 
stage III or IV ovarian carcinoma. Patients presented with a wide 
variety of symptoms, many of which were also typical presenting 
symptoms of primary breast malignancies. Physical examination 
findings were often incongruent breasts. The most common find-
ings were erythema (44%), induration (44%) and the presence 
of a mass (44%). Oedema (33%), tenderness (22%), Peau d’or-
ange sign (22%) and nipple retraction (11%) were less common.

Axillary lymphadenopathy (70%) was present in the majority 
of cases. By comparison, supraclavicular lymphadenopathy was 
seen in 20% of cases. Prominent histological findings included 
calcifications and psammoma bodies. The vast majority of cases 
(80%) included an elevated serum CA-125 or diffuse staining of 
CA-125. Other immunohistochemical findings that were posi-
tive included WT-1, p53, OC125 (antibody that binds CA-125) 
and CA 15–3. GCDFP was negative for 2 cases and PR was nega-
tive for one case. Notably, 1 case was ER-positive and another 
case was ER-negative. The most commonly employed treatment 
was chemotherapy (78%) followed by radiation (33%) and 
mastectomy (33%). The follow-up period after bilateral breast 
involvement was confirmed and was, on average, 13 months 
(range: 3–25 months). The majority of patients died within the 
follow-up period, suggesting a poor prognosis.

Treatment
The patient in this case was treated systemically with a chemo-
therapy regimen that included doxorubicin, carboplatin and 
bevacizumab before being started on maintenance therapy with 
olaparib. She refused mastectomy and, thus, local therapy with 
radiation was recommended. At our institution, 52 Gy of radia-
tion in 20 fractions is the standard treatment.

Given the rarity of metastatic disease to the breast from primary 
ovarian cancer, there is no established treatment. Typically, meta-
static ovarian cancer is treated with systemic chemotherapy with 
first-line regimen often including carboplatin and paclitaxel;12 
however, newer targeted systemic agents can be considered.13 
Local treatment in the form of mastectomy, lumpectomy, lymph-
adenectomy and/or radiation therapy may be considered based 
on extent of disease and patient symptoms. A review of 127 
cases of serous and non-serous ovarian carcinoma with meta-
static spread to unilateral or bilateral breasts found that chemo-
therapy was administered in 49 cases (38.6%), mastectomy or 
quadrantectomy performed in 5 (3.9%), lumpectomy performed 
in 16 (12.6%), hormone therapy administered in 2 = (1.6%) 
and radiation therapy in 2 (1.6%).14 Symptomatic metastases to 
the breast may be effectively treated with radiation therapy for 

Patient’s perspective

My treatment for metastatic breast cancer was a life changing 
event. I had hoped that I had been done with treatment since 
many of my scans were negative and I was responding well to 
chemotherapy.

When I developed these lesions on my breast, I just thought 
that it was an allergic reaction. My right breast continued to 
swell and did not respond well to chemotherapy. My oncologist 
was not quite sure what was going on, but the skin biopsy of the 
breast answered the question. The radiation treatment, I must 
say was very painful. At first, it did not bother me but after a 
few weeks of treatment my right breast became red and tender. 
The pain was more annoying than anything making it difficult to 
wear tight clothing. I must walk around most of the time without 
a bra. My nurse gave me Aquaphor and Silvadene cream to use 
which helped but did soothe the pain an appreciable degree. I 
was given a prescription for Norco, which helped with the pain 
but made my thinking somewhat cloudy. The treatment I have 
to say was somewhat miserable. My right breast felt like it was 
on fire and there was not a lot I could do about it. I had very few 
family members that I could talk to about my suffering. Finally, 
the radiation treatments were completed, and I was hoping that 
the pain would go very soon. To celebrate the completion of my 
treatment, I even took a trip to Florida. I had to stay covered 
up in Florida since the skin of my right chest was all red. I had 
a good time, but unfortunately returned to the bad news after 
a biopsy of recurrent disease in the left breast. Since I know 
what to expect from the right breast, the treatment was slightly 
easier but was still painful. The skin did heal up after the second 
radiation treatment and know I am just waiting to see what 
additional chemotherapeutics options might be available

Learning points

	► Metastatic spread to the breast is exceedingly rare but 
should be considered as a differential diagnosis in patients 
presenting with a new breast mass, particularly those with 
history of malignancy such as high-grade ovarian carcinomas.

	► Metastatic spread to the breast is indicative of disseminated 
disease and carries a poor prognosis.

	► Patients diagnosed with high-grade serous ovarian carcinoma 
should be followed closely for breast disease.

	► Patients who develop metastatic spread to the breast should 
be monitored closely for spread to the contralateral breast.
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palliation,15 as in this patient. External beam radiation for breast 
tumours may be given as a single fraction or in multiple frac-
tions. Single-fraction radiation has the benefit of interfering less 
with systemic therapies while fractionated therapy produces a 
stronger response.16 According to the randomized trial of accel-
erated partial breast irradiation (RAPID) trial, whole breast irra-
diation with 42.5 Gy in 16 fractions or 50 Gy in 25 fractions 
led to a recurrence of 2.8% after 8 years.17 Other fractionated 
regiments include 45 Gy in 15 fractions, 39 Gy in 13 fractions 
and 50 Gy in 25 fractions.16

CONCLUSION
Metastatic spread to the bilateral breasts from primary serous 
ovarian carcinoma constitutes an exceedingly rare occurrence. 
Patients who present with signs and symptoms of breast cancer 
should have metastatic disease considered as a differential diag-
nosis. Metastatic disease carries a poor prognosis and variable 
treatment course. Biopsy-proven metastatic serous ovarian carci-
noma should be treated systemically with chemotherapy. Addi-
tional treatment with targeted systemic agents and/or radiation 
therapy should be considered based on immunohistochemistry, 
extension of disease and other patient-specific factors. External 
beam radiation therapy should be considered for symptomatic 
relief and palliation for locally advanced and early course breast 
metastasis.
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