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A Case Report of Breast Angiosarcoma 
in a Young Woman

INTRODUCTION

Angiosarcomas are exceedingly rare and highly aggressive breast tumors that occur 
in less than 0.05% of the patients with a malignant tumor within this organ (1). The 
breast is one of the most common sites for developing angiosarcoma (2). However, the 
etiology of primary angiosarcoma is only partially understood. It may arise within the 
breast parenchyma and then infiltrate the nearby skin and subcutaneous tissue (3). It is 
most commonly seen in younger patients, in women in their thirties and forties, unlike 
breast carcinomas, which typically arise later in life (4). Because of the possibly unusual 
clinical presentation and its rarity, the diagnosis may be delayed, so that the prognosis 
of patients with primary angiosarcoma is generally poor (5).

The imaging findings of angiosarcoma of the breast have not been well-described in 
previous reports. We report ultrasonography (US) and magnetic resonance imaging (MRI) 
findings of angiosarcoma of the breast in a 21-year-old woman who presented with a 
palpable mass with fullness and swelling of the breast.

CASE REPORT

A healthy 21-year-old woman was admitted to our hospital with a one-year history 
of a palpable mass with fullness and swelling of the right breast. The mass enlargement 
began after a non-specific trauma one year earlier. She had no history of previous 
radiation therapy or of breast cancer in her family, and was taking no medication. 
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Case Report

Breast angiosarcoma is a very rare manifestation. Herein, we report a case of 
breast angiosarcoma in a 21-year-old woman admitted to our hospital with a one-
year history of a palpable mass with fullness and swelling of the right breast. The 
various imaging findings, including mammography, ultrasound (US), and magnetic 
resonance imaging (MRI), of this rare disease are described. The imaging findings of 
US and combined MRI of breast angiosarcoma were specific in this case. The imaging 
characteristics could be helpful in detecting and diagnosing breast angiosarcoma in 
young women with a palpable mass with fullness and swelling of the breast.
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Laboratory tests including serum estradiol level were within 
the normal ranges.

Mammography showed an huge oval, indistinct, and 
isodense mass in the right breast, which we thought might 
be Breast Imaging Reporting and Data System (BI-RADS) 
category 4: suspicious abnormality (Fig. 1a). The initial US of 
the breast revealed about a 6.4-cm parallel oval, indistinct, 
and heterogeneous echoic mass in the right breast (Fig. 
1b), showing increased vascularity on color Doppler US, 
which we thought could be BI-RADS category 4: suspicious 
abnormality (Fig. 1c). On MRI, about a 6.3 × 7.8 × 7.5 cm 
oval mass with not-circumscribed margin, which occupied 
most of the right breast, exhibited diffuse high signal 
intensity on T2-weighted images (Fig. 1d). The mass showed 
a centripetal, persistent enhancement pattern on the early 
(Fig. 1e) and delayed (Fig. 1f) phases on the axial contrast-
enhanced T1-weighted MR images. The maximal intensity 
projection (MIP) image using early enhanced subtraction 
images showed diffuse enhancement in the extensive right-
breast mass, and prominent vessels around the mass, which 
we thought were BI-RADS category 5: highly suggestive of 
malignancy (Fig. 1g). Because of a temporary system error, 
there was no record of the time-intensity curve or computer 
aided detection (CAD) images taken at the same time in 
this case. The diffusion-weighted magnetic resonance 
imaging (DW-MRI) revealed a very large mass with 
diffusion restriction in the right breast (b-value = 1000) 
(Fig. 1h) and an intermediate apparent diffusion coefficient 
(ADC) value of 1.5-1.7 × 10-3 mm2/s (Fig. 1i). There were no 
pathologically enlarged lymph nodes in the axilla in any of 
the images.

After nipple-sparing mastectomy of the extensive mass 
in the right breast, the cross-section of the pathology 
specimen showed a poorly defined tumor (Fig. 2), and 
the histologic examination revealed that the tumor had 
anastomosing vascular channels lined by minimally atypical 
endothelial cells, suggestive of low-grade angiosarcoma 
(Fig. 3a, b). There was no resection margin involvement. The 
tumor cells were positive for CD31 (Fig. 3c), CD34 (Fig. 3d), 
and GLUT-1 (Fig. 3e). The Ki-67 (Fig. 3f) labeling index of 
the tumor was 20%.

DISCUSSION

Women with primary angiosarcoma usually present 
with a palpable mass, fullness, or swelling in the breast, 
which, at times, can be rapidly growing. Large masses have 

been reported to lead to platelet sequestration and the 
hemorrhagic manifestations of Kasabach-Merritt syndrome 
(6, 7). Although angiosarcoma has been reported to present 
during pregnancy, no evidence supports the hypothesis that 
these tumors are hormone-dependent (8, 9). Some scientists 
support the theory that many of the previously presented 
angiosarcomas were metaplastic variants of primary cancer. 
However, the etiology of breast angiosarcomas remains 
controversial (10). 

Angiosarcoma usually develops in women of the ages 
of 20 to 40 years old (10). Our patient was a 21-year-old 
woman. Patients with primary angiosarcoma present with 
a palpable mass that may be growing rapidly. Bluish skin 
discoloration occurs in up to a third of patients and may be 
attributable to the vascularity of the tumor. Johnson et al. 
(11) and Nascimento et al. (3) reported a higher prevalence 
of angiosarcoma in the right breast. Our patient also 
showed the rapid growth of a palpable mass in the right 
breast, corresponding to primary angiosarcoma. However, 
the skin discoloration was not prominent. 

In mammography, an ill-defined, noncalcified mass 
or focal asymmetry is the most common finding, which 
corresponds to a huge oval, indistinct, and isodense mass 
without calcification in the mammography of our patient 
(12). However, some tumors were not detectable by 
mammography, but were well-visualized by US and MRI (12). 
In US, the margin of the masses can be circumscribed or not 
circumscribed. Diffuse, abnormal, and mixed hyperechoic 
and hypoechoic lesions without a discrete mass were noted 
in 38% of the patients in the series in the study by Yang 
et al. (12). Hypervascularity was also seen on color Doppler 
US (13). Our patient also showed the hypervascularity 
of a parallel oval, indistinct, and heterogeneous echoic 
mass. MRI of the angiosarcoma showed a heterogeneous 
mass with low signal intensity on T1-weighted images, 
but a high signal intensity in images that were heavily T2-
weighted (14). Enhancement of the mass depends upon the 
tumor grade. Low-grade angiosarcomas show progressive 
enhancement. High-grade angiosarcomas show rapid 
enhancement and washout, and large draining vessels may 
be visible (4, 15, 16). Our patient showed a centripetal 
and persistent enhancement pattern on early and delayed 
phases, corresponding to low-grade angiosarcoma. On 
DW-MRI, angiosarcoma shows diffusion restriction and 
intermediate-to-high ADC values (16, 17), as in this case. 

There are three grades of angiosarcoma (low, intermediate, 
and high). Low-grade tumors consist of anastomosing 
vascular channels that invade the surrounding breast tissue. 
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Fig. 1. A 21-year-old woman with angiosarcoma of the right breast. (a) 
Bilateral craniocaudal and mediolateral oblique mammograms show a 
huge oval, indistinct, and isodense mass (arrows) in the right breast with 
extremely dense breast parenchyma. (b, c) The initial ultrasonography (US) 
images show about a 6.4-cm parallel oval, indistinct, and heterogeneous 
echoic mass in the right breast (b), with increased vascularity on color 
Doppler imaging (c). (d) The axial T2-weighted magnetic resonance (MR) 
image shows an extensive right breast mass with diffuse high signal 
intensity. (e, f) The mass shows a centripetal, persistent enhancement 
pattern in the early (e) and delayed (f) phases on axial contrast-enhanced 
T1-weighted MR images. Prominent vessels were seen around the mass. 
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Intermediate-grade tumors have more solid neoplastic 
vascular growth and an increased mitotic rate. High-grade 
lesions have frankly sarcomatous areas, as well as areas of 
necrosis, hemorrhage, and infarction. Multiple grades may 
exist in the same tumor; therefore, grading from a core 
biopsy specimen may not be possible. Complete excision 
and careful histologic evaluation are needed to accurately 

classify the tumor grade (9).
On histopathological analysis, the lesions are notable 

for irregular vascular formations with hyperchromatic 
and irregular nuclei. The diagnosis can be clarified by 
immunohistologic staining for the endothelial marker CD31, 
the most sensitive and specific indicator of angiogenic 
proliferation. However, the lesions will also stain positive for 
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Fig. 1. (g) Maximum intensity projection (MIP) image shows 
that the extensive right-breast mass exhibited diffuse 
enhancement. (h, i) Diffusion-weighted magnetic resonance 
imaging (DW-MRI) revealed a very large mass with diffusion 
restriction (b-value = 1000) in the right breast (h) and 
intermediate apparent diffusion coefficient (ADC) values 
(1.5-1.7 × 10-3 mm2/s) (i).

Fig. 2. The cross-section of the 
pathology specimen shows a 
poorly defined tumor. There was no 
resection margin involvement.
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the vascular markers Factor VIII and Fli1, and will usually 
show at least weak positivity for CD34 (18, 19).

Complete excision is the key treatment modality, with 
preference given to mastectomy (13). Local recurrence, 
unfortunately, affects 45% of the patients, possibly 
because there is the same rate of incomplete excisions 
without margin involvement (5). Generally, pre-operative 
radiotherapy for primary angiosarcoma is not recommended 
(19). However, according to Sher et al. (20), patients with 
high-grade angiosarcoma with recurrence benefit most 
from neo- or adjuvant chemotherapy. 

Breast angiosarcoma is a rare malignant disorder included 
in the differential diagnosis of abnormal breast enlargement 
in young women. The imaging findings on US combined 
with MRI in breast angiosarcoma are specific, showing 

hypervascularity on US and specific signal intensity with 
an enhancement pattern and prominent vessels around 
the lesion on MRI. These imaging characteristics could be 
helpful in detecting and diagnosing breast angiosarcoma 
in young women with a growing palpable mass or breast 
fullness or swelling.
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Fig. 3. Microscopic photograph of angiosarcoma of the breast stained with Hematoxylin and Eosin (H&E) and 
immunohistochemical staining. The histologic examination revealed that the tumor had anastomosing vascular channels 
lined with minimally atypical endothelial cells at × 40 magnification (a) and × 400 magnification (b). The tumor cells were 
positive for CD31 (c), CD34 (d), and GLUT-1 (e). The Ki-67 (f) labeling index of this tumor was 20%.
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