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Objectives
• Review breast vascular and lymphatic anatomy
• Discuss typical mammographic findings of metastases to
the breast
• Discuss typical sonographic findings of metastases to the
breast
• Case demonstration of common and uncommon
metastases to the breast
• Review key learning points of metastases to the breast

Anatomy of
the Breast

Approximately 50% of breast cancer metastases
are located at the upper outer quadrant due to
density of vascularity and lymphatic drainage.

Common Sources of Metastases
MOST Common Sources
Melanoma
Lymphoma

LESS Common Sources

Lung cancer

Thyroid

Ovarian cancer
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Renal
Neuroendocrine
Carcinoid

Metastases to the breast
account for 1.3-2.7% of
all breast malignancies

Prostate
Uterine
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Typical MAMMOGRAPHIC Characteristics of
Metastases to the Breast

HIGH DENSITY

ROUND

CIRCUMSCRIBED

TEACHING POINT:
Metastases to the breast
typically have no desmoplastic
reaction or calcifications
Less Likely: Microlobulated

Less Likely: Indistinct

Typical SONOGRAPHIC Characteristics of
Metastases to the Breast

ROUND or OVAL

MICROLOBULATED or INDISTINCT

CIRCUMSCRIBED

TEACHING POINT:
Metastases to the breast
typically have no architectural
distortion, calcifications, or
posterior acoustic shadowing
Hypoechoic

Vascularity
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CASE 1:

64-year-old female with history of follicular lymphoma presenting with
right breast mass seen on PET/CT.

FDG avid right breast mass

Irregular, indistinct,
high-density mass

Hypoechoic mass, angular margins

Clinical Journey:
•

• Ultrasound-guided biopsy demonstrated breast tissue involved by follicular lymphoma.
While initially hesitant, the patient eventually underwent chemoimmunotherapy. Now under PET/CT surveillance.

2.

TEACHING POINTS:
1. Lymphoma can be single or multiple solid masses.
Metastatic lymphoma is more common than primary breast lymphoma.

CASE 2:

56-year-old female with ovarian cancer found to have a mass in the right
breast and axilla on follow-up staging CT.

Axillary mass (breast mass not shown)
found on staging CT

Irregular, obscured
mass

Solid and cystic mass with internal
vascularity

Clinical Journey:
•

• Ultrasound-guided biopsy showed metastatic ovarian papillary serous carcinoma involving the breast and axilla.
Patient was initiated on chemotherapy. Due to progression of widespread metastatic disease, patient was eventually enrolled in hospice
and deceased after 3 months.

1.

TEACHING POINTS:
Serous papillary carcinoma is the most common type of ovarian tumor to metastasize to the breast.
2. Secondary breast involvement of ovarian cancer is associated with a poor prognosis.

CASE 3:

78-year-old female with history of left breast cancer and multiple myeloma
presenting for high-risk screening MRI.

Heterogeneously enhancing
mass with chest wall invasion

Right breast mass with chest wall
invasion and lytic spinal lesions

Large heterogenous right breast
mass with internal vascular flow

Clinical Journey:
•

• Ultrasound-guided biopsy showed plasma cell myeloma with plasmablastic transformation.
Patient treated with chemotherapy. Due to worsening metastatic disease, patient eventually enrolled in hospice care.

TEACHING POINTS:
Multiple myeloma metastases to the breast are rare with only approximately 20 documented cases.

CASE 4:

Hyperdense, round, and
well circumscribed mass

46-year-old female presented with palpable left breast lump.

Irregular hypoechoic mass
with peripheral vascular flow

Hypermetabolic left upper lobe mass

Clinical Journey:
•

2.

Pathology showed moderately differentiated carcinoma highly suspicious for metastases of pulmonary origin.
• Patient was treated with chemoradiation and is currently undergoing immunotherapy.

TEACHING POINTS:
1. Metastases via hematogenous spread typically present as a circumscribed palpable mass.
Lung cancer metastases via lymphangitic spread can mimic inflammatory breast cancer with erythema and
swelling.

CASE 5:

49-year-old female with history of lung adenocarcinoma s/p pneumectomy
presenting for enlarging right breast mass identified on chest CT.

New right breast mass

Hyperdense obscured
mass

Oval, hypoechoic, and
circumscribed mass with internal
and peripheral vascularity

Clinical Journey:
•

2.

• Biopsy showed poorly differentiated adenocarcinoma consistent with a metastasis from lung primary.
Patient’s disease progressed despite chemotherapy with multiorgan metastases. Patient deceased after 2 months.

TEACHING POINTS:
1. Lung cancer is one of the most common neoplasms to metastasize to the breast.
Lung adenocarcinoma metastases to the breast can mimic triple-negative breast cancer pathologically.

CASE 6:

35-year-old male with history of esophageal cancer found to have FDG avid
right breast mass on PET/CT.

FDG avid right breast mass

Hyperdense, oval, and
microlobulated mass

Oval hypoechoic mass with
angular margin

Clinical Journey:
•
•

Pathology shows poorly differentiated adenocarcinoma consistent with metastatic esophageal carcinoma.
Patient treated with chemotherapy and experienced multiple complications. Patient deceased 7 months later.

TEACHING POINT:
Esophageal cancer metastasis to the breast carries very poor prognosis. Most patients survive less than 1 year.

CASE 7:

78-year-old female with history of central chest melanoma status post
resection with negative margins presenting for screening mammogram.

Mammogram 1 year
prior

Hyperdense, oval, and
circumscribed mass

Oval, hypoechoic, circumscribed
mass

Clinical Journey:
•

• Ultrasound-guided biopsy consistent with metastatic melanoma.
Patient underwent right axillary nodal resection. No systemic therapy initiated due to comorbidities.

TEACHING POINT:
Melanoma is one of the most common neoplasms to metastasize to the breast.

CASE 8 :

37-year-old female with history of melanoma. Chest CT showed right breast
nodular opacity.

CT chest with right breast mass

Hyperdense, round, and indistinct
mass

Oval, hypoechoic, circumscribed
mass with soft tissue component

Clinical Journey:
•

• Biopsy of the mass consistent with metastatic melanoma.
Patient was started on chemotherapy and radiation therapy. She subsequently transferred care.

TEACHING POINT:
There can be a long interval from diagnosis of melanoma to breast metastasis. Longest reported interval is 23 years.

CASE 9:

56-year-old female with history of papillary serous endometrial adenocarcinoma on
chemotherapy presenting with enlarging right breast mass.

Enlarging right breast mass

Enlarged intramammary lymph
node

Cortical thickening with mild
vascularity and effaced hilum

Clinical Journey:
•

2.

• Ultrasound-guided biopsy demonstrates metastatic carcinoma consistent with known uterine serous carcinoma.
Due to progression of disease, patient’s regimen changed from Carboplatin and Paclitaxel to Tamoxifen. Treatment ongoing.

TEACHING POINTS:
1. Uterine serous carcinoma metastasis to the breast is extremely rare with only 2 reported cases.
Uterine carcinoma typically metastasizes by local invasion and lymphatic spread. Metastasis to the breast
implies hematogenous spread, most often indicating advanced metastatic disease.

Quick Review
Questions

Which of the following is a typical mammographic
finding of a metastasis to the breast?
A. Hyperdense and circumscribed
B. Spiculated and oval
C. Microlobulated and irregular
D.Hypodense and indistinct

Which of the follow is a
typical mammographic
finding of a metastasis to
the breast?
A. Hyperdense and circumscribed
B. Spiculated and oval
C. Microlobulated and irregular
D. Hypodense and indistinct

Which of the following is the most common
sonographic finding of a metastasis to the breast?
A.
B.
C.
D.

Hyperechoic and round
Anechoic and microlobulated
Hypoechoic and circumscribed
Hypoechoic and spiculated

Which of the following is the most common
sonographic finding of a metastasis to the
breast?
A.
B.
C.
D.

Hyperechoic and round
Anechoic and microlobulated
Hypoechoic and circumscribed
Hypoechoic and spiculated

In which quadrant do metastases to the
breast most commonly occur?
A. Upper inner

B. Upper outer

C. Lower inner

D. Lower inner

In which quadrant do metastases to the
breast most commonly occur?

Right MLO

A. Upper inner

B. Upper outer

C. Lower inner

D. Lower inner

Right CC

What neoplasms are the most common to
metastasize to the breast?
❑Melanoma
❑Uterine cancer
❑Ovarian cancer
❑Multiple myeloma
❑Lymphoma
❑Esophageal cancer
❑Lung cancer

What neoplasms are the most common to
metastasize to the breast?
❑Melanoma
❑Uterine cancer
❑Ovarian cancer
❑Multiple myeloma
❑Lymphoma
❑Esophageal cancer
❑Lung cancer

MOST Common Sources
Melanoma
Lymphoma
Lung cancer
Ovarian cancer

Hematogenous metastases to the breast
typically present as a circumscribed mass,
whereas lymphangitic spread can mimic what
primary breast cancer?
A. Invasive lobular carcinoma
B. Inflammatory breast cancer
C. Metaplastic breast carcinoma
D.Malignant phyllodes tumor

Hematogenous metastases to the
breast typically presents as a
circumscribed mass, whereas
lymphangitic spread can mimic what
primary breast cancer?
A. Invasive lobular carcinoma
B. Inflammatory breast cancer
C. Metaplastic breast carcinoma
D. Malignant phyllodes tumor

Inflammatory breast cancer with skin thickening

Summary and Learning Points
• Metastases to the breast are rare accounting for 1.3-2.7% of all breast
malignancies
• Round circumscribed metastases may mimic a benign breast mass on
mammogram and ultrasound
• Most metastases to the breast are in the upper outer quadrant due
to the high density of arteries and lymphatics
• The most common metastases to the breast are lung cancer,
melanoma, ovarian cancer, and lymphoma
• Metastasis to the breast carries a poorer prognosis

References
•

Al Samaraee A, Khout H, Barakat T, Fasih T. Breast metastasis from a melanoma. Ochsner J. 2012 Summer;12(2):149-51. PMID: 22778680; PMCID: PMC3387841.

•

Cangiarella J, Symmans WF, Cohen JM, Goldenberg A, Shapiro RL, Waisman J. Malignant melanoma metastatic to the breast: a report of seven cases diagnosed by
fine-needle aspiration cytology. Cancer. 1998 Jun 25;84(3):160-2. doi: 10.1002/(sici)1097-0142(19980625)84:3<160::aid-cncr7>3.0.co;2-s. PMID: 9678730.

•

Domanski HA. Metastases to the breast from extramammary neoplasms. A report of six cases with diagnosis by fine needle aspiration cytology. Acta Cytol. 1996
Nov-Dec;40(6):1293-300. doi: 10.1159/000334024. PMID: 8960043.

•

Heba O. E. Ali, Zafar Nasir, Ahmed M. S. M. Marzouk, "Multiple Myeloma Breast Involvement: A Case Report", Case Reports in Radiology, vol. 2019, Article ID
2079439, 5 pages, 2019. https://doi.org/10.1155/2019/2079439

•

Jennifer McEachron, Rachel Mendoza, Yi-Chun Lee, Margaux J. Kanis, Breast metastases: A rare manifestation of advanced uterine serous carcinoma,Gynecologic
Oncology Reports, Volume 30, 2019, 100500, ISSN 2352-5789, https://doi.org/10.1016/j.gore.2019.100500.

•

Jesinger RA. Breast anatomy for the interventionalist. Tech Vasc Interv Radiol. 2014 Mar;17(1):3-9. doi: 10.1053/j.tvir.2013.12.002. PMID: 24636325.

•

Malek D, Buccheri S, Dey CB, Samli B, Plemmons J. Lung cancer metastasis to the breast mimicking inflammatory breast carcinoma on imaging. Radiol Case Rep.
2019 Oct 17;14(12):1500-1505. doi: 10.1016/j.radcr.2019.09.024. PMID: 31660096; PMCID: PMC6807073.

•

Norooz, M.T., Montaser-Kouhsari, L., Ahmadi, H. et al. Breast mass as the initial presentation of esophageal carcinoma: a case report. Cases Journal 2, 7049 (2009).
https://doi.org/10.4076/1757-1626-2-7049

•

Radswiki, T., Sharma, R. Inflammatory carcinoma of the breast. Reference article, Radiopaedia.org. (accessed on 30 Sep 2022) https://doi.org/10.53347/rID-12469

•

Rodríguez-Gil Y, Pérez-Barrios A, Alberti-Masgrau N, Garzón A, de Agustín P. Fine-needle aspiration cytology diagnosis of metastatic nonhaematological neoplasms
of the breast: a series of seven cases. Diagn Cytopathol. 2012 Apr;40(4):297-304. doi: 10.1002/dc.21559. Epub 2010 Nov 2. PMID: 22431317.

•

Shiffman, M.A. (2015). Arterial Blood Supply of the Breast. In: Mugea, T.T., Shiffman, M.A. (eds) Aesthetic Surgery of the Breast. Springer, Berlin, Heidelberg.
https://doi.org/10.1007/978-3-662-43407-9_5

•

Suami H, Pan WR, Mann GB, Taylor GI. The lymphatic anatomy of the breast and its implications for sentinel lymph node biopsy: a human cadaver study. Ann Surg
Oncol. 2008 Mar;15(3):863-71. doi: 10.1245/s10434-007-9709-9. Epub 2007 Nov 28. PMID: 18043970; PMCID: PMC2234450.

