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a b s t r a c t 

This is a case report of a woman in her sixth decade of life diagnosed with primary angiosar- 

coma of the breast using mammography and ultrasound, confirmed with imaging-guided 

biopsy, and finally treated with surgery and radiation. Imaging studies obtained and dis- 

cussed include mammography, ultrasonography, and MRI. Further discussion on the pre- 

senting symptoms, useful imaging modalities, and treatment options takes place. It is im- 

portant to consider primary angiosarcoma of the breast, though rare, in any woman present- 

ing with a palpable breast mass and, if feasible, an MRI will be most helpful in the diagnosis 

of this rare tumor. 

© 2020 Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Primary angiosarcoma of the breast is a rare, rapidly grow-
ing vascular tumor. The primary type of angiosarcoma differs
from the secondary type in that it presents in premenopausal
women and arises sporadically. The secondary type is usu-
ally associated with prior radiation treatment and presents
later in life. Initial imaging findings in primary angiosar-
coma may be nonspecific, leading to a delay in diagnosis. Our
case is a unique primary angiosarcoma in a postmenopausal
patient. Her case, as well as the imaging findings, are
discussed. 
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Case report 

A 58-year-old woman, with past medical history of hyper-
tension, obstructive sleep apnea and hyperlipidemia, and no
history of prior malignancy, presented for screening mam-
mogram which revealed an evolving asymmetry in the cen-
tral superior aspect of the left breast. The patient was then
referred for, and obtained, a diagnostic mammogram of the
left breast including digital 2D and tomosynthesis views,
along with ultrasonography. All were found to be benign
and no further workup was done or recommended regarding
this. 
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Fig. 1 – A and B. Craniocaudal (A) and mediolateral oblique (B) conventional and tomosynthesis mammography images 
demonstrate a developing focal asymmetry in the upper inner left breast at mid depth (red arrow). There are no associated 

calcifications, skin thickening, nipple retraction or lymphadenopathy. (Color version of figure is available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Six months later, the patient felt a lump in the superior
aspect of her left breast. She presented to her primary care
provider who found it was tender, but not warm, swollen or
discolored. The patient was then referred for diagnostic work
up including mammogram and ultrasound and given antibi-
otics in case of infection. The mammogram confirmed pres-
ence of a developing asymmetry in the superior slightly me-
dial left breast ( Fig. 1 ) and the ultrasound showed a new area of
mixed echogenicity with areas of posterior acoustic shadow-
ing ( Fig. 2 ) and minimal internal vascularity on color Doppler
assessment. 

Ultrasound guided biopsy followed ( Fig. 3 ). Pathology
showed high grade malignant vascular proliferation, with cy-
tologic atypia and increased mitotic activity, infiltrating be-
nign breast tissue. The greatest dimension of the tumor found
on histology was 1.9 cm and positive tumor markers included
CD31, CD34, and smooth muscle actin. The tumor was labeled
as unifocal, 5.0 cm high grade angiosarcoma of the left breast,
stage II (T1, N0, M0). The patient then elected to undergo a bi-
lateral total mastectomy with left sentinel node mapping and
biopsy without reconstruction. Before the procedure, the pa-
tient obtained an MRI of the breast and a PET/CT. 

MRI of the left breast identified 3 early and avidly enhanc-
ing irregular masses in the upper outer quadrant at mid-depth
arranged in a linear fashion starting at the 11:00 axis anteri-
orly and extending to the 12:00 axis posteriorly which span
approximately 5 cm in AP dimension ( Fig. 4 ). In addition, there
was also a nonmass-like enhancement in the upper inner
quadrant (containing the biopsy clip) which begins to cross
midline across the 12:00 axis and extends for approximately
5 × 5 × 3.2 cm transverse by AP by craniocaudad. There was
also marked surrounding T2 signal hyperintensity on STIR se-
quence, likely representing edema and/or nonenhancing tu-
mor. Asymmetric patchy T2 signal hyperintensity also infil-
trated the subareolar and upper outer quadrant parenchyma.
No lymphadenopathy was found on MRI. The PET/CT showed
a hypermetabolic ill-defined tissue in the left upper breast
with SUV max 2.8. 

The mastectomy was performed, and the surgical speci-
men evaluation confirmed 5.0 cm angiosarcoma in the left
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Fig. 2 – A and B. Targeted sonogram of the left breast demonstrates an ill-defined heterogeneous predominantly hypoechoic 
mass (yellow arrow) with associated posterior acoustic shadowing at the 11:00 axis 8.0 cm from the nipple. Color Doppler 
image demonstrates foci of vascular flow within the mass (black arrows). (Color version of figure is available online.) 

Fig. 3 – Craniocaudal and mediolateral oblique conventional mammography images demonstrate a biopsy clip in the 
corresponding location of focal asymmetry in the upper inner left breast at mid depth (red arrows). (Color version of figure is 
available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

breast. Resection margins were found to be negative and 2
sentinel lymph nodes showed no evidence of metastatic tu-
mor. After the surgery, the patient met with a medical oncol-
ogist who found no role for chemotherapy. However, adjuvant
radiation therapy was recommended to 60 Gy for local control.
She is 6 months postmastectomy and is recurrence-free. She
will continue to obtain chest CTs every 3-4 months to monitor

for recurrence. 
Discussion 

Angiosarcomas of the breast are rare tumors. Two types
exist, primary and secondary, with the former being much
rarer, accounting for only 20% of angiosarcomas [1] and less
than 0.4% of all malignant neoplasms [2] . These primary
angiosarcomas of the breast usually occur sporadically in
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Fig. 4 – (A) Axial STIR image demonstrates mild T2 hyperintensity in the area of developing mammographic asymmetry and 

sonographic mass. (B) and (C) Axial and sagittal post contrast Subtraction MRI images demonstrate three early and avidly 

enhancing masses at the 11:00-12:00 axis of the right breast (red arrow). There is associated interspersed nonmass 
enhancement in the surrounding tissue. In total the abnormal enhancement spans approximately 5.0 cm. (D) T1 axial 
nonfat saturation image demonstrates no axillary lymphadenopathy on either side. (E) T1 axial nonfat saturation image 
demonstrates susceptibility artifact from biopsy clip (red arrow). (Color version of figure is available online.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

young women during the third and fourth decades of life.
Secondary angiosarcomas, the more common type, are asso-
ciated with external beam radiation in patients undergoing
treatment for adenocarcinoma of the breast. They usually
occur several years after primary treatment with breast con-
servation therapy with an average latency period of 5-6 years
[3] . Furthermore, they usually present late in the seventh
decade of life, much later than primary angiosarcoma of the
breast. Our patient, who presented in her late 50s is unique, in
that her disease was primary and presented at an age typical
of secondary angiosarcoma. 

Prognosis for patients with primary angiosarcoma is de-
pendent on grade. For grade 1 tumors patients have a 76%
probability of disease-free survival 5 years after the initial
treatment, whereas for grade 3 tumors the probability drops
to 15% [4] . Metastases for primary angiosarcoma are usually
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hematogenous rather than through lymphatics, and have
been known to most frequently metastasize to the lungs,
bones, and liver [3] . 

Patients with angiosarcoma often present with a palpable
mass in the breast [1] . This is a nonspecific finding and can
lead to a delay in diagnosis and treatment. Primary angiosar-
coma masses have been reported to be rapidly growing with
a mean tumor size around 6 cm. In addition, they are asso-
ciated with a bluish discoloration of the skin [5] , unlike the
patient described in our case who presented with a palpable
mass which was tender but not discolored. 

The difficulty in the diagnosis of angiosarcoma is associ-
ated with the nonspecific findings found on initial imaging.
The most common mammographic finding is an ill-defined
noncalcified mass or focal asymmetry [5] . Despite mammog-
raphy being of little help in the diagnosis of angiosarcoma,
sonography is more useful. Yang et al., in a case study, found
the typical sonographic findings of angiosarcoma to be abnor-
mal, diffuse, mixed hyperechogenic, and hypoechogenic re-
gions without a discrete mass in 38% of patients, as well as hy-
pervascularity on color Doppler. This is consistent with the ul-
trasound of our patient, which showed a vague area of mixed
echogenicity. 

Arguably the most useful radiographic test in identify-
ing angiosarcoma of the breast is an MRI. T1-weighted MRI
will show a heterogenous mass with low signal intensity,
whereas a T2-weighted MRI will show high signal intensity.
Tumor grade is correlated with the enhancement on MRI,
with high-grade angiosarcomas showing rapid enhancement
with washout, and low-grade angiosarcomas showing pro-
gressive enhancement [3] . T2-weighted MRI may also show
hemorrhage or blood lakes in high grade tumors [3] . Our pa-
tient, who obtained an MRI after diagnosis was confirmed with
US-guided biopsy, showed 3 early, avidly enhancing irregular
masses with surrounding T2 signal hyperintensity. 

The general treatment for either form of angiosarcoma of
the breast is surgical resection. Although our patient received
a sentinel node biopsy in addition to her mastectomy, which
was found to be benign, this is generally not required as the
tumor does not usually spread through lymphatics, as men-
tioned above, but instead spreads hematogenously. Further-
more, chemotherapy has been shown to reduce the rate of
local recurrence in patients with angiosarcoma [6] , despite
our patient not receiving chemotherapy. Adjuvant radiation,
similar to our patient’s postoperative plan, has been shown
to reduce cell population in secondary angiosarcoma tumors
which are rapidly growing [7] , however, not much data exists
on adjuvant radiation for primary tumors. 

When a patient presents with a palpable breast mass
and benign findings on mammogram, it is important to have
breast angiosarcoma on the differential. Referral for an ultra-
sound or, if possible, MRI will be of significant help in identi-
fying this rapidly growing tumor. 
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