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a b s t r a c t 

Angiosarcoma is a rare but very aggressive tumor. It occurs in all organs of the body, and ap- 

proximately 8% of all angiosarcomas arise in the breast. We reported 2 cases of primary 

breast angiosarcomas in young women. The 2 patients showed similar clinical features, 

but were quite different in dynamic contrast-enhanced MR imaging. The 2 patients were 

treated with mastectomy and axillary sentinel lymph node dissection and confirmed by 

post-operative pathological test. We suggested that dynamic contrast-enhanced MR imag- 

ing was the most helpful imaging tool in the diagnosis and pre-operative evaluation of the 

breast angiosarcoma. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

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

Angiosarcoma is a rare but very aggressive tumor originat-
ing from vascular endothelial cells. It occurs in all organs of
the body, and approximately 8% of all angiosarcomas arise in
the breast [1] . Breast angiosarcoma can be classified into pri-
mary and secondary breast angiosarcoma. Clinical presenta-
tions and initial imaging findings in primary angiosarcoma are
non-specific, resulting in delayed diagnosis and treatment. In
this article, we present 2 primary breast angiosarcoma cases
and discuss the typical clinical and imaging features with a lit-
erature review. The 2 patients showed similar feature in clini-
Abbreviations: DCE-MRI, dynamic contrast-enhanced magnetic reson
lege of Radiology Breast Imaging Reporting and Data System; DWI, diffu
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cal presentation, but were quite different in dynamic contrast-
enhanced MR imaging (DCE-MRI). 

Case 1 

A 30-year-old woman presented to our hospital with a palpa-
ble mass in her right breast for 3 months without any spe-
cific treatments. The patient had no history of breast trauma
and no breast cancer in her family. She had cesarean-section
2 years prior which was followed by successful breastfeeding.
On physical examination, there was a palpable mass in the
lower-inner quadrant without tenderness, skin involvement,
ance imaging; US, Ultrasonography; ACR BI-RADS, American Col- 
sion-weighted imaging; ADC, apparent diffusion coefficient; MIP, 

-computed tomography; IHC, Immunohistochemical staining. 
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Fig. 1 – The lesion was well-demarcated margin (A) and rich blood supply signal (B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and nipple abnormalities. There were also no palpable axillary
lymph nodes. Ultrasonography (US) revealed a 3.8 × 1.2 cm hy-
poechogenic mass in the right breast with a well-demarcated
margin and rich blood supply signal. A category of ACR BI-
RADS 3 (American College of Radiology Breast Imaging Report-
ing and Data System) (i.e., fibroadenoma) was considered. No
abnormalities were found in the left breast US image ( Fig. 1 ).
The lumpectomy was then performed in outpatient surgery.
However, the pathologic tests diagnosed a well-differentiated
angiosarcoma with positive CD 31, CD 34, and a high Ki-67 in-
dex of 20%. Soon afterwards, the patient was admitted to the
hospital for further treatment. 

During hospitalization, Breast MRI identified a large mass
(11.0 × 75.0 × 11.0 cm) occupying the entire left breast
and multiple irregular mass lesions (2.0-5.0 cm) in the right
breast. The lesions were characterized as isointense on T1-
weighted imaging (T1WI) and high signal intensity on T2WI,
with slightly restricted diffusion on diffusion-weighted imag-
ing (DWI) and apparent diffusion coefficient maps. DCE-MRI
demonstrated a rapid enhancement followed by a typical
plateau pattern of the enhancement curve for the lesions
of the bilateral breasts with well-demarcated margins and
without the involvement of the skin and nipple. Dominant
draining veins were observed on the color maps of maxi-
mum intensity projection images. No axillary lymphadenopa-
thy was found ( Fig. 2 ). Given the clinical and imaging informa-
tion above, the diagnosis of aggressive bilateral angiosarcoma
was suggested. In addition, positron emission tomography-
computed tomography (PET/CT) with 

18 F-FDG was performed
before the surgery, showing increased radioactivity uptakes
with a maximum standardized uptake value (SUV max ) of 2.5
for the breast lesions. No metastases of the axillary lymph
nodes and distal organs were found. 

The patient was treated with bilateral mastectomy and ax-
illary sentinel lymph node dissection followed by radiother-
apy. The post-operative pathologic test confirmed high-grade
angiosarcoma without axillary lymph node metastasis. The
expression of the Ki-67 index was about 30%. After a 1-year
 

follow-up, however, liver metastasis and thoracic metastasis
were found. 

Case 2 

A 23-year-old woman was admitted to a local hospital with
a palpable mass in the left breast for 2 months. The patient
had no personal or family history of breast or ovarian can-
cer. Breast US revealed a 4.0 × 1.6 cm hypoechoic mass with
poorly demarcated margins in the left breast, and granuloma-
tous mastitis was considered. No abnormalities were found in
the right breast US image. Then an imaging-guided core nee-
dle biopsy was done with a pathological result of stromal fi-
brosis of breast tissue. 

However, with breast MRI, 2 mass lesions were found in
her left breast (lower-inner quadrant). The lesions presented
as isointense on T1WI and mild hyperintense on T2WI, with
slightly restricted diffusion on DWI. Breast DCE-MRI demon-
strated an initial increase in signal intensity followed by a
flattening pattern of the enhancement curve for lesion 1
(2.0 × 4.3 × 4.0 cm) and a rapid enhancement followed by a
typical washout pattern of the enhancement curve for lesion
2 (2.4 × 3.7 × 2.6 cm), with irregular shape and poorly demar-
cated margins. Dominant draining veins around the lesions
were also observed on the maximum intensity projection im-
ages. A category of ACR BI-RADS 4b was interpreted. No axil-
lary lymphadenopathy was found ( Fig. 3 ). 

Then breast-conserving surgery was performed with a
histopathological result of intermediate-grade angiosarcoma.
Immunohistochemical staining (IHC) revealed the markedly
increased expression of endothelial markers (i.e., CD31, CD34,
and ERG) in the specimens. The Ki-67 index was about 50% in
the highest proliferative area. The post-operative PET/CT with
18 F-FDG found no other sites of organ metastases. 

Considering the potential aggressiveness of the tumor,
breast mastectomy and axillary sentinel lymph node dis-
section were eventually performed. The pathologic test con-
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Fig. 2 – The lesions were hyperintense on fat-suppressed T2WI (A) and isointense on fat-suppressed T1-weighted imaging 
(T1W1) (B). DCE-MRI demonstrated a rapid enhancement followed by a typical plateau pattern of the enhancement curve for 
the lesions of the bilateral breasts with well-demarcated margins and without the involvement of the skin and nipple (C-D). 
All masses shown slightly restricted diffusion on DWI (b = 1000 s/mm 

2 ) and ADC maps (E-F). The ADC values were 
1.40 × 10 −3 mm 

2 /s for the left lesion. Bilateral draining vessels (white arrows) were dominant on color maps of maximum 

intensity projection (MIP) images in axial view (G) and sagittal view (H). ADC, apparent diffusion coefficient; DWI, 
diffusion-weighted imaging. 

Fig. 3 – The lesions on left breast presented with high signal intensity on T2WI (A) and low-intermediate signal intensity on 

T1WI (B). DCE-MRI shows a rapid inhomogeneous enhancement with a plateau pattern for lesion 1 (red circle) and a rapid 

inhomogeneous enhancement with a washout pattern for lesion 2 (green circle) (C-E). The lesions have slightly restricted 

diffusion on DWI (b = 1000 s/mm 

2 ) and ADC maps (F-I). The ADC values were 1.44 × 10 −3 mm 

2 /s for lesion 1 and 

1.48 × 10 −3 mm 

2 /s for lesion 2. Dominant draining veins (white arrows)around the lesions were observed on the color 
maps of maximum intensity projection (MIP) images in sagittal view (K). ADC, apparent diffusion coefficient; DWI, 
diffusion-weighted imaging. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

firmed the minimal residual tumor with negative axillary
lymph nodes. The patient is still under the first 3-month
follow-up, free of any evidence of recurrence and metastasis. 

Discussion 

Angiosarcoma is a rare but life-threatening tumor originating
from vascular endothelial cells [ 2 ,3 ]. It is divided into primary
and secondary angiosarcoma. The breast is one of the most
common sites for primary angiosarcoma [4] . 

Primary breast angiosarcoma makes up 0.04% of breast tu-
mors. It usually occurs in younger women in the third and
fourth decades [5] . The clinical presentation is a painless mass
in the breast [3] . Up to one-third of the patients have bluish
skin discoloration due to the vascular nature of the tumor [5] .
Meanwhile, secondary breast angiosarcoma usually occurs in
older women (average age = 60 years) who usually undergo
breast-conserving therapy followed by radiation therapy. Sec-
ondary breast angiosarcoma is classified into secondary cuta-
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neous angiosarcoma associated with lymphedema and post-
radiation angiosarcoma [3] . Recently, an increased incidence
of secondary breast angiosarcoma has been observed due to
the increasing use of whole-breast irradiation after breast-
conserving surgery [3] . The primary clinical manifestations in-
clude skin discoloration (red, blue, and purple) and palpable
soft lump(s) in the breast [5] . In this report, the 2 patients had
primary angiosarcomas and manifested palpable lumps with-
out skin discoloration. 

Three histologic degrees of angiosarcoma have been de-
scribed for breast angiosarcomas [ 3 ,6 ]. Low-grade angiosar-
coma is composed of well-formed anastomosing vascular
channels. Intermediate-grade angiosarcoma shows robust
neoplastic vascular growth. Focal necrosis, hemorrhage, and
infarction commonly occur in high-grade angiosarcoma. IHC
test plays an important role in differentiating angiosarcoma
from invasive carcinomas. The representative endothelial
markers include CD 31, CD 34, and factor VIII. A high Ki-67
index usually correlates with a poor disease prognosis. Due
to the well-formed vascular channels, necrotic tissue, fat, and
hemorrhage within the tumor, there is a high percentage (up
to 37%) of cases reported as benign diseases by fine-needle
aspiration or core needle biopsy [6] . The definite diagnosis de-
pends on the comprehensive histopathological and IHC eval-
uations after complete tumor resection. Case 2 in our report
was initially misdiagnosed as stromal fibrosis of breast tissue
by US-guided biopsy. 

For imaging diagnosis, mammography is usually non-
specific. The lesion usually manifests with an ill-defined mass
without calcification. However, the tumor is frequently missed
on mammography due to the dense breast in young women.
In addition, skin thickness may be the only finding in mam-
mography [2] . The imaging features are non-specific in breast
US, including hypoechoic, hyperechoic, or heterogeneous echo
region(s), with or without acoustic shadowing. Hypervascular-
ity within the tumor may be helpful [5] . Breast angiosarcoma is
often misinterpreted as granulomatous mastitis or fibromato-
sis with breast US. 

MRI is the most sensitive imaging modality for evaluat-
ing breast disease [ 3 ,6 ,7 ]. Breast angiosarcoma usually has a
round or irregular shape and well-defined margin, with low-
intermediate signal intensity on T1WI and high signal inten-
sity on T2WI. Due to the high hypervascularity within the
tumor, DCE-MRI usually shows a rapid inhomogeneous en-
hancement with a plateau or washout pattern of the enhance-
ment curve, according to the different differentiation grades
[7] . Breast angiosarcoma has slightly restricted diffusion on
DWI and apparent diffusion coefficient maps. In addition, pre-
vious studies demonstrated that FDG-PET has some advan-
tages in detecting distal metastasis in other parts of the body
[ 7 ,8 ]. The differential diagnoses for low-grade angiosarcoma
are hemangioma, angiolipoma, and benign proliferative le-
sions. The differential diagnoses for higher grade angiosar-
coma are mastitis, fibromatosis, and invasive mammary car-
cinoma [8] . 

Mastectomy is the first choice of treatment for primary
breast angiosarcoma. Adjuvant chemotherapy could reduce
the local recurrence rate, whereas some studies suggested
no benefits [8–10] . A previous survey illustrated docetaxel
was a promising drug for secondary breast angiosarcomas,
and hyper-fractionated radiation therapy reduced cell repop-
ulation of the rapidly growing tumor [10] . Breast angiosar-
coma tends to have early metastasis through a hematoge-
nous rather than lymphogenous pathway, which involves any
body parts [ 10 ,11 ]. In this report, case 1 had liver and tho-
racic metastases only after a 1-year follow-up. The prognosis
of breast angiosarcoma depends on the tumor grade (major
factor), tumor size, and the resection margin status during the
surgery. The probability of 5-year disease-free survival after
initial treatment is 15%, and the average recurrence time of
high-grade angiosarcomas is 15 months [12] . 

In conclusion, breast angiosarcoma is a relatively rare and
highly malignant tumor. Even in the early stage, metastases to
various organs of the body may occur. Breast DCE-MRI was the
most helpful imaging tool in diagnosing and treating breast
angiosarcoma. Therefore, it is necessary to be familiar with
its clinicopathological and imaging characteristics to achieve
early diagnosis and early treatment as much as possible. 

Patient consent 

Written informed consent for the publication of this case re-
port was obtained from each patient. 
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