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Abstract
Primary angiosarcoma of the breast is uncommon and only diagnosed in roughly 0.04% of all malignant breast tumors. Only 20% of 

these cases are primary malignancies while the remaining are complications of radiation therapy. Diagnosis is difficult because it tends 
to mimic benign characteristics on mammogram and histology. Although it can appear benign, breast angiosarcoma is an aggressive, 
malignant tumor with a poor prognosis. Radiologic imaging along with immunostaining with Factor VIII and CD31 can confirm the presence 
of angiosarcoma. Currently, surgery is the only treatment option that improves the clinical outcome of the disease, with little help from 
chemotherapy.
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INTRODUCTION
Angiosarcoma (AS) of the breast is a neoplasm of vascular 

origin that represents only 0.04% of all malignant breast 
tumours1. Despite angiosarcomas being the most frequent type 
of sarcomas, this tumor is still extremely uncommon. Primary 
malignancies represent only 20% of these cases while the 
remaining 80% occur as a complication from breast radiation 
therapy2. This tumor is most commonly found in young women 
aged 20-30 and many are discovered while the patient is pregnant 
or breastfeeding3. Angiosarcomas are typically a palpable mass 
in the breast, however, 17% of cases may present with a bluish 
discolouration or bruising of the overlying skin4. It has been 
reported that most primary malignancies are found in younger 
females with no skin changes and secondary malignancies are 
found in older women and are more likely to have associated skin 
changes5. Notably, the right breast is more commonly involved 
than the left in women aged 20 to 30 years3. 

Although it can mimic breast adenocarcinoma clinically, 

breast angiosarcoma is a more aggressive tumor with rapid 
proliferation and infiltration into surrounding tissues and 
possesses a worse prognosis6. Due to its variable appearance 
on radiology and cytopathology, angiosarcoma of the breast 
is difficult to properly diagnose and distinguish from benign 
malignancies. Here, we present a case of a primary high grade 
angiosarcoma of a 21-year-old woman and we review the 
literature.                                     

CASE PRESENTATION
A 21-year-old woman presented with a slowly growing mass 

in her right breast over a period of six months. The mass was 
recently rapidly enlarging. She had no personal or family history 
of breast cancer, ovarian cancer or other cancer. Physical exam 
showed an irregular firm palpable mass at the lower medial aspect 
of right breast.  The mass appeared to be fixed to the overlying 
skin with no changes of the skin itself. The mass measured 
approximately 9 x 7 cm and no axillary lymphadenopathy was 
noted.

Imaging studies with ultrasound showed a diffuse irregular 
hyperechogenic infiltrating mass located in the lower medial 
quadrant of the right breast which appeared hypervascular on 
doppler sonography. Mammography showed a non-specific 
and diffuse dense area of about 10 cm. No calcification was 
identified. Imaging studies concluded a malignant neoplasm with 
recommendation of tissue sampling.

A core needle biopsy (CNB) was performed and showed 
histomorphologic features of non-malignant vascular lesion, 
possibly large hemangioma or hamartoma. Due to discrepancy 
between imaging finding and histological findings, additional 
larger tissue biopsies were obtained from two different areas of 
the mass. Histomorphology of the additional biopsies showed 
an infiltrating tumor composed of empty, slit-shaped neoplastic 
vessels invading the fat, mammary stroma and lobules (Figure 
1A). Scattered in the background of the irregularly anastomosing 
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vascular channels was substantial areas of more cellular 
growth with hemorrhage, necrosis and increased abnormal 
mitotic activity (Figure 1B). The features were consistent with 
a high grade angiosarcoma. Other areas of the tumor showed 
less prominent malignant features, which explained the non-
malignant findings in the first biopsy. The tumor was determined 
to show spectrum of morphology ranging from low (Figure 1C) 
to high (Figure 1D) grade malignant features.

Immunohistochemistry (IHC) studies were performed, and 
the tumor cells were strongly positive for CD31 (Figure 2A), 
CD34 (Figure 2B) and were Negative for Cytokeratin, S-100, 
Desmin, SMA, and HHV-8. The high-grade malignant areas 
showed up to 40% nuclear staining with Ki-67 (Figure 2C). The 
histomorphology and IHC studies were diagnostic of high grade 
angiosarcoma. Total body CT scan didn’t show any metastasis 
and the tumor was diagnosed as a primary breast tumor. Due to 
the high-grade nature of the angiosarcoma, and broad infiltration 
of breast tissue, mastectomy with adequate safe margins was 
recommended. Right mastectomy was performed, and post-
operative adjuvant chemotherapy was prescribed. Follow up for 
19 months showed no evidence of metastasis or recurrence after 
which the patient was lost to follow up. 

DISCUSSION
The first description of angiosarcoma of the breast in the 

literature was by Schmidt in 18877. This tumor is exceedingly 
uncommon with a heterogenous presentation, thus most of the 
available literature is in the form of single case reports with 
limited data5. The incidence of primary breast angiosarcoma 
is roughly 17 new cases per million women8. Due to the 
deceptively benign appearance of angiosarcomas, studies tend 

to include patients with a diagnosis of angiosarcoma along 
with other benign malignancies such as hemangiosarcoma and 
hemangioendothelioma9. The radiologic imaging findings tend 
to be non-specific which is why they are often misdiagnosed, 
especially for certain benign malignancies10. 

The clinical presentation is also non-specific, with symptoms 
such as a palpable mass (~5cm), and a bluish skin discolouration11. 
The right breast is more commonly involved than the left breast, 
especially in younger patients2. Notably, breast angiosarcoma 
tends to metastasize haematogenously to the contralateral (left) 
breast, the liver, lungs, bones, and skin4. 

Between 6-12% of cases of primary breast angiosarcoma 
are diagnosed during pregnancy or shortly after during breast 
feeding, which suggests hormonal involvement. However, several 
case reports have examined estrogen and progesterone receptors 
along with cases of primary breast angiosarcoma which were 
negative13. The hormonal dependency of breast angiosarcoma 
has yet to be proven, thus, this is suggested as an area of further 
investigation. 

Breast angiosarcomas are often misdiagnosed because they 
are not seen often and have deceptively benign characteristics on 
mammograms and histological analysis9. Preoperative diagnosis 
by biopsy is extremely difficult and has a false negative rate 
of approximately 37%4. These numbers can be justified since 
higher grade angiosarcomas may contain elements of lower 
grade tumors, especially at the periphery, and remain well 
differentiated2. 

Angiosarcoma of the breast has been described as well-formed 
vascular channels lined by endothelial cells14. For this reason, 
immunohistochemical staining tends to surround markers for 

Figure 1 Pathological examination of the breast tissue biopsy of angiosarcoma
1A: Vascular tumor infiltrating the fat, mammary stroma and lobules, low power view (H&E stain x20)
1B: Irregularly anastomosing vascular channels lined up by malignant endothelial cells (H&E stain x40)
1C: High power view showing areas with prominent high-grade malignant features of the tumor (H&E stain x60)
1D: High power view showing areas with low-grade malignant features of the tumor (H&E stain x60)
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endothelial cells. Endoglin is known to be mainly expressed on 
the surface of endothelial cells and this marker was positive in 
previous cases of breast angiosarcoma12. Endothelial cells have 
also showed positive reactivity to markers such as CD31, CD34 
and von Willebrand factor (factor VIII), with CD31 being the most 
sensitive and specific marker2. Other studies have documented 
the presence of cytokeratin and P63 markers in angiosarcomas15. 

Initial examination of these tumors has consistently given 
the false impression of benign vascular tumors, however, there 
are some unique histological characteristics for angiosarcomas. 
Some of these features include endothelial tufting, infiltration 
into adipose tissue, scattered hyperchromatic endothelial 
nuclei and free anastomosis of the vascular channels14. The 
differential diagnosis of this uncommon tumor includes benign 
hemangioma, phyllodes sarcoma, stromal sarcoma, fibrosarcoma, 
liposarcoma, squamous cell carcinoma with sarcomatoid 
features, myoepithelioma, fibromatosis, reactive spindle cell 
proliferative lesion and high-grade mammary carcinoma2. 
Immunohistochemical stains for epithelial markers such as 
pancytokeratin, CD34, CD31 and other sarcoma markers can aid 
in making the correct diagnosis2. 

Radiologic examination of the tumor can also aid in the 
diagnosis of breast angiosarcoma. On ultrasound, the masses 
could present with hyperechoic, or a mixed echogenicity pattern 
based on their vascular channels or cellular components. Benign 
lesions typically have a hyperechoic pattern, and this is one of 
the reasons why breast angiosarcoma can be misdiagnosed 
as benign16. Following a biopsy, angiosarcoma of the breast is 
commonly misdiagnosed as benign hemangioma3 and in one 
case was misdiagnosed as capillary cavernous hemangioma17. 
On a mammogram, angiosarcoma appears as an ill-defined mass 
and there can be calcifications, however, it lacks the spiculations 
often seen in breast carcinomas4. MRI confirms the presence of 
vascular channels with slow flowing blood because the mass has 
low signal intensity on T1-weighted images but has high signal 
intensity on heavily T2-weighted images18. 

Angiosarcoma of the breast can be separated into three 
grades, with all three showing inter-anastomosing vascular 
channels and hyperchromatic endothelial cells. Grade I tumors 
are well-differentiated with no mitotic figures, necrosis, nor 
papillary projections. Grade II tumors have endothelial tufting, 
increased mitotic figures, and focal papillary projections. Grade 
III tumors on the other hand have distinct blood lakes3. Irregular 
areas of high intensity on T1-weighted images represent these 
hemorrhagic lakes18. The prognosis for breast angiosarcoma is 
poor with an average survival of 2-3 years and a 5-year survival 
rate of 50-66% for well differentiated tumors19. Age appears 
to be the only accurate prognostic factor for primary breast 
angiosarcoma with age > 60 years correlating with a worse 
prognosis5. Other reports have indicated that gross tumor size 
did not correlate with survival12. 

Despite the recent progress accelerated by the next generation 
sequencing methodology, the underlying pathogenesis of most AS 
remains undefined, particularly of primary AS and AS occurring 
in younger patients. Shih-Chiang Huang et al 20 studied recurrent 
CIC gene abnormalities in angiosarcomas, which included a 
molecular study of 120 cases with concurrent investigation of 
PLCG1, KDR, MYC, and FLT4 gene alterations. They reported that 
in total, the CIC, PLCG1, KDR, MYC and FLT4 genetic abnormalities 
account for around 50% of their study cohort. However, the 
molecular alterations of a significant number of cases remain to 
be elucidated. The divergent genetic abnormalities emerging in 
different AS subsets promise both challenges and opportunities 
in designing future clinical trials of targeted therapy in this 
disease20.

There is currently no gold standard for the treatment of 
angiosarcoma of the breast as it is so uncommon, however the 
limited research points to surgery being the most effective4. 
Notably, performing a total mastectomy rather than a more 
limited surgery (such as a quadrantectomy), has shown no 
advantage in terms of overall prognosis21. Chemotherapy on the 
other hand, has not been proven to have any benefit against this 

Figure 2 Immunohistochemistry studies of the breast angiosarcoma
       2A: Tumor cells positive for CD31
       2B: Tumor cells positive for CD34
       2C: Tumor cells with high (40%) nuclear staining with Ki-67
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malignancy, especially if the disease has already disseminated3. 
However, studies have found that paclitaxel was well-tolerated 
by patients and had an excellent clinical outcome22. Newer 
therapies involving immunotherapy have also been implemented 
to target angiogenesis, such as bevacizumab or rapamycin4. The 
positive endothelial cell surface marker for endoglin also raises 
the possibility of treating breast angiosarcoma with anti-endoglin 
monoclonal antibodies12.  

Prognosis of angiosarcoma is dependent on primary tumor 
site, size, mitotic activity, stage and cellularity. Poor prognostic 
factors include lesions larger than 5 centimeters in size and 
bleeding.  Generally, EAs have a poor prognosis due to the ability 
to grow quickly and metastasize to brain, bone, lung, lymph 
nodes and soft tissue24

Advancement in technology and diagnostic measures is 
promising for more opportunities to study the pathogenesis, 
management, and diagnostic parameters of breast angiosarcoma, 
and that continued investigation drives further development of 
efficacious and safe treatments for improving patient outcomes.
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