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Abstract
Metastatic ovarian cancer to the breast is a rare presentation, with limited cases reported 
worldwide. Common sites for distant metastasis in ovarian cancer are to the liver, lung, and 
pleura [Dauplat et al. Cancer. 1987 Oct 1;60(7):1561–6]. Usually, such cases predict poor prog-
nosis with troublesome management. We present one challenging case of a 54-year-old fe-
male patient with recurrent clear cell ovarian cancer, presenting with right breast mass of pri-
mary versus secondary origin, progressing into inflammatory breast cancer picture. Our 
report aims to shed light on the value of early suspicion and low threshold of detecting sec-
ondary breast masses of ovarian cancer origin. © 2020 The Author(s).

Published by S. Karger AG, Basel

Introduction

Ovarian cancer is the third most common gynecologic malignancy in developed countries 
after uterine and cervical cancer and the second most common gynecologic malignancy in 
developing countries [1]. Most epithelial ovarian cancers usually metastasize through the 
peritoneal cavity, and on rare occasions disseminate hematogenously [2]. Metastatic ovarian 
lesions to the breast are one of the rare presentations of a breast mass, and even less frequently 
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presenting as inflammatory breast cancer [3]. Differentiating extramammary malignancy 
from primary breast cancers is an important step to guide for better management and prog-
nosis.

Before the advent of platinum-based chemotherapy, multiple old techniques and methods 
of radiotherapy (RT) were used in the treatment of ovarian cancer, such as whole abdominal 
RT, which was associated with poor outcomes due to high toxicity levels in around 75% of 
patients [4].

One of the reasons for implementing radiation in clear cell carcinoma of the ovary is the 
relative chemotherapeutic resistance of this histological type of ovarian cancer when 
compared to the more common serous histopathology [4].

Recently, new radiation therapy methods that more precisely target the diseased parts 
and spare the surrounding tissue are being explored in patients with ovarian cancer.

We report a rare case of metastatic clear cell ovarian cancer to the breast.

Case Presentation

Our case is a 54-year-old female, who at presentation was post-menopausal for 4 years, 
married, with 2 children, aged 35 and 20, with a performance status of 0. She presented to the 
hospital in August 2018, with multiple visits complaining of abdominal pain, recurrent 
vomiting, and urinary retention. US abdomen and the transvaginal US was done showing a 
large heterogeneous complex solid/cystic lesion. MRI pelvis showed a large heterogeneous 
complex solid/cystic pelvic lesion with left adnexal region extension likely originated from 
the left ovary, suggestive of an ovarian neoplasm.

The patient underwent laparotomy with total abdominal hysterectomy + bilateral 
salpingo-oophorectomy + omentectomy. Histopathology results came consistent with high-
grade ovarian clear cell carcinoma, with lymphovascular invasion with omental involvement. 
Right ovary, bilateral tubes, cervix, and uterus were uninvolved.

The final pathologic diagnosis of the tumor was high-grade FIGO stage IIIA, of left ovarian 
origin, largest extra-pelvic peritoneal focus: microscopic. The peritoneal ascitic fluid analysis 
showed malignant cells. Ancillary studies: diffuse positivity for napsin A, with focal positivity 
to ER. WT-1, AFP, and CD10 were negative, and p53 was negative, suggestive of wild-type 
pattern. Initial CA 125 was 108 U/mL before surgery.

The rest of the patient history was non-significant, with a non-contributory family history 
of breast or ovarian cancer, and normal physical examination aside from left-sided old facial 
palsy.

The case was discussed in a multidisciplinary team meeting, and the decision made to 
start on adjuvant chemotherapy, paclitaxel-carboplatin. The patient received 6 cycles (dated: 
October 15, 2018– February 28, 2019), the last 3 cycles were reduced because of neuropathy 
and neutropenia grade 2–3. Post chemotherapy, CA 125 was repeated: 12.5 U/mL.

The patient was then kept on surveillance with clinic follow-up every 3 months for history 
and examination, CA 125 level, and re-imaging as indicated (e.g., a rise in CA 125).

In October 2019, the patient presented back to the hospital with complaints of vague 
anterior chest pain and breast pain. On exam, the patient was found to have a lump in the right 
breast, at 3 o’clock, about 4 cm, fluctuating, non-tender, with palpable axillary nodes, no skin 
changes, no nipple retraction, and no discharge. The left breast examination was normal. CA 
125 was repeated: 200 U/mL.

A mammogram was done showing abnormality at the right breast with diffuse skin thick-
ening, associated with multiple enlarged right axillary lymph nodes, with multiple enlarged 
right supraclavicular and right cervical lymph nodes, with suspicious right internal mammary 
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lymph node and suspicious sternum mass, with the impression of BI-RADS 4, a suspicious 
abnormality (Fig. 1).

PET CT was done, which showed hypermetabolic right lower neck and supraclavicular 
lymphadenopathy, right axillary, right cardiophrenic and mediastinal lymph nodes, hyper-
metabolic right breast nodules highly suspicious for multicentric malignancy, with slight 
thickening and mildly prominent tracer uptake in the skin over the right breast suspicious for 
involvement in the disease process/inflammatory type of malignancy, hypermetabolic sternal 
destructive lesions highly suspicious for malignancy, with no hypermetabolic abnormality 
seen in the abdomen and pelvis (Fig. 2).

After PET scan, the patient was planned for breast biopsy and to start on treatment 
accordingly, but the patient eagerly expressed her wishes to visit her home country for a 
family visit before the next step, even though risks were explained to the patient. Around 6 
weeks later when she returned (Fig. 3), she was found to have large palpable right axillary 

Fig. 1. Mammogram done on October 2019 showing diffuse skin thickening, associated with multiple en-
larged right axillary lymph nodes impression of BI-RADS 4, a suspicious abnormality.
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lymph nodes and hypercalcemia. Her right breast and right axillary lymph node biopsy was 
done urgently. She had ongoing progressive breast changes of redness, swelling, and skin 
induration and thickening of the whole breast. Biopsy came consistent with metastatic 
carcinoma of ovarian origin.

Genetic testing came negative for any pathogenic mutations in the BRCA1 and BRCA2 
genes on sequencing analysis.

The patient then started on palliative chemotherapy, received first cycle of PLD + beva-
cizumab on January 5, 2020, followed by RT to the breast. The patient received 30 Gy in 10 
fractions (January 8–21, 2020)

Post radiation, the patient’s course was complicated with shortness of breath as she 
developed pneumonia with para-pneumonic effusion and cytology consistent with metastatic 
adenocarcinoma. MRI pelvis was ordered for progressive back pain, which showed multiple 
variable-sized focal osseous lumbar vertebral and bony pelvis likely metastatic. The patient 
then received 1 session of palliative RT to L1--3 for pain control.

As her general condition worsened, with poor performance status, which was not allowing 
to continue on palliative chemotherapy, the plan was to keep on supportive measures, once 
more stable to resume, but the patient asked to go back to her home country to continue her 
treatment there.

Discussion

Epithelial cancers which are originated from peritoneal, ovarian, and fallopian tube, 
usually manifest with matching clinical features and behavior. They are grouped as epithelial 
ovarian cancer. Epithelial ovarian cancers account for 90 percent of all cancers at these sites 

Fig. 2. PET/CT scan showing hypermeta-
bolic right breast nodules highly suspi-
cious for multicentric malignancy, with 
slight thickening and mildly prominent 
tracer uptake in the skin over the right 
breast suspicious for involvement in the 
disease process/inflammatory type of ma-
lignancy. Fig. 3. Picture demonstrating the inflammatory breast chang-

es on patient presentation. Inflammatory breast cancer from 
metastatic ovarian cancer.
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[5, 6]. It is the most common cause of death among women with gynecologic malignancies, 
being in fifth place as a leading cause of cancer death in women in the United States. The char-
acteristics of ovarian carcinoma are different from other hematogenously metastasizing 
tumors, as patients mostly have a locally advanced disease in the pelvis, given that the ovarian 
cancer cells spread within the omentum, bowel surface, and peritoneal cavity, and are only 
superficially invasive [2, 7]. Distant metastases are about 38% of their course of the disease. 
Ovarian carcinoma is a known deadly disease, with a cure rate of only 30% [2]. The high 
mortality of this tumor is due to the high percentage (around 75%) of patients presenting at 
an advanced stage, with a widely metastatic disease within the peritoneal cavity [2].

Breast cancer is one of the most common primary malignancies in women, yet metastatic 
tumors to the breast are infrequent, attributing only 0.5–1.3% of breast cancer cases [3]. The 
most common source of metastasis to the breast is the contralateral primary breast tumor, 
usually from the transthoracic or lymphatic spread. However, hematogenous metastasis from 
extra-mammary malignancies has been reported, with extra-mammary metastases accounting 
for less than 1% of breast tumors. The most common primary sites for metastatic carcinomas 
to the breast include lung and ovary [8]. Secondary breast involvement from an ovarian origin 
reflects widespread dissemination and is associated with a poor prognosis [3].

Serous carcinomas of ovarian and primary peritoneal origin usually metastasize to pelvic 
lymph nodes and are less likely to involve axillary lymph nodes [9].

Axillary lymph node metastases can be associated with breast involvement, which usually 
present as a parenchymal mass lesion, reported in only 0.03–0.6% of all breast cancers. On 
fewer incidents, breast metastases can present as inflammatory breast carcinoma, which is 
even more infrequent with metastases to the breast from extramammary cancers (0.2–1.3%) 
[7]. There are twelve previously published case reports of metastatic ovarian tumors 
presenting as inflammatory carcinoma over the breast [10–19]. The most common histo-
logical variant of ovarian cancer associated with breast metastases is papillary serous adeno-
carcinoma. Clear cell carcinoma of the breast had an incidence of 0.9–2.7% [7].

Immunohistochemical stains can help to differentiate between carcinomas of breast and 
ovarian. CA 125 is usually expressed in ovarian and pancreatobiliary tumors. Strong and 
diffuse CA 125 staining is usually seen in the majority of ovarian tumors as opposed to focal, 
weak expression in a small subset of breast carcinomas. The expression of progesterone and 
estrogen receptors can be seen in both ovarian and breast carcinomas. WT1, PAX8, and 
GCDFP-15 have a significant role in distinguishing between primary and metastatic breast 
cancers from ovarian cancer [20], and over 90% of ovarian serous carcinomas are WT1 
positive. Less than 10% of primary breast cancer cases are positive for WT1, with weak and 
patchy WT1 expression [21]. However, nuclear reactivity is observed in approximately 20% 
of clear cell carcinoma [22].

Concurrent ovarian and breast carcinomas are seen more often in the setting of positive 
BRCA mutation carriers. Diagnosis of a breast tumor in a patient with ovarian carcinoma or 
the other way might be an indication for the evaluation of BRCA status, which was tested 
negative in our case.

Treatment of recurrent ovarian cancer continues to be a challenge, with low long-term 
survival despite multiple chemotherapy regimens and target therapy. Currently, treatment 
for recurrent/relapsed ovarian clear cell cancer includes suppression of neo-angiogenesis 
and systemic therapy of platinum- or non-platinum-based chemotherapy, according to the 
time of recurrence [23].

The role of RT in the treatment of ovarian cancer has changed over the years. Years back, 
multiple methods of RT were used, such as whole-abdominopelvic irradiation (WAI) and 
intraperitoneal installation of radiocolloids in the management of ovarian cancer, and it has 
shown a significant rate of toxicity, including acute events such as diarrhea, fatigue, nausea, 
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and hematologic effects. In principle, treatment volumes during WAI delivered with external 
beam radiation comprised all peritoneal surfaces. Long-term toxicities included pneumonitis 
in up to 20% of patients, liver damage, and bowel toxicity (10–15% of patients) [24–27].

However, lately due to recent improvement in the radiation techniques with lower 
toxicity and complications, it has restored the interest of using RT for metastatic cancers such 
as ovarian cancer. These techniques, which have shown potency in other cancers, include 
intensity-modulated radiotherapy (IMRT) and volumetric modulated arc therapy.

In a recently conducted study of PET/CT-guided IMRT in 42 patients with stages III/IV 
recurrent ovarian cancer, PET/CT-guided IMRT was administered to patients who received 
three different treatment types: surgery plus chemotherapy plus radiotherapy, chemotherapy 
plus radiation therapy, and radiation therapy only. The difference in overall survival time was 
not statistically significant between the three groups, especially the third group of patients, 
who could not undergo surgery or chemotherapy, which concludes that PET/CT-guided IMRT 
is an effective and safe treatment method, and it may be considered as an equally effective 
treatment option [28].

Few studies are being conducted to reevaluate the role of radiotherapy for the treatment 
of ovarian clear cell cancer, possibly as adjuvant therapy, given its chemoresistant nature and 
its high radio-sensitivity, seeking better outcomes [2].

Conclusion

Metastatic ovarian cancer to the breast is a rare presentation and can present as inflam-
matory breast cancer, it is always necessary to have the right diagnosis as the first step, as 
management and treatment are different accordingly. Histological and immunohistochem-
istry is helpful for the right diagnosis. Currently, the treatment of such disease is mainly with 
systemic chemotherapy and target therapy. Adding radiotherapy to the localized breast 
recurrent metastatic lesions of clear cell ovarian cancer could be a possible treatment modality 
to be considered. Recent studies are being conducted on the effect of radiotherapy in adjuvant 
setting of such disease. We report this case to increase the awareness of how aggressive 
ovarian cell cancer can present and the possible treatment modalities to consider.
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