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Abstract 

Background Primary angiosarcomas of the breast are rare and highly aggressive. We herein report a rare case of mul-
tiple angiosarcomas detected concurrently in both breasts.

Case presentation A 49-year-old woman visited a doctor after noticing a lump in her right breast. At that time, 
mammography and ultrasonography revealed no abnormal findings in either breast. She was referred to our hos-
pital 5 months later, because screening mammography had revealed a focal asymmetric density in her right breast. 
Ultrasonography showed ill-defined hyper- and hypo-echoic lesions in both breasts. Magnetic resonance imaging 
disclosed five heterogeneously enhanced masses (5.8 cm in maximum diameter) in the right breast and six enhanced 
masses (approximately 1–3 cm in diameter) in the left breast. Histological examination of core needle biopsies 
revealed proliferation of irregularly shaped vascular channels lined by atypical endothelial cells throughout the adi-
pose tissue and lobules of the breasts, leading to a diagnosis of well-differentiated angiosarcoma. The lesions were 
assumed to be primary angiosarcomas, because she had neither a history of breast surgery nor of radiation therapy. 
She underwent bilateral mastectomies and postoperative chest wall irradiation. Computed tomography 11 weeks 
after the surgery revealed multiple, small, subcutaneous nodules in the chest wall that were suspected of being 
angiosarcoma metastases. We started chemotherapy (weekly paclitaxel 80 mg/m2), which achieved shrinkage 
of these nodules within 2 months.

Conclusions Early diagnosis, immediate initiation of local and systemic therapies, and intensive follow-up are impor-
tant in improving the prognosis of angiosarcomas.
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Background
Primary angiosarcomas of the breast are rare and highly 
aggressive. They comprise 0.04% of all breast tumors and 
approximately 8% of breast sarcomas [1]. Because of their 
rarity and lack of characteristic clinical findings, diagno-
sis of angiosarcomas can be difficult. These tumors have 
a high propensity for distant metastasis and the overall 
prognosis is poor, reported 5-year survival rates being 
approximately 10% [2]. We herein present a case of multi-
ple angiosarcomas in both breasts.
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Case presentation
A 49-year-old woman visited a doctor, because she 
had noticed a lump in her right breast. There were no 
abnormal findings in either breast at that time. She was 
referred to our hospital 5 months later, because screen-
ing mammography revealed a focal asymmetric density 
(FAD) in her right breast. She had neither a history of 
breast surgery nor of radiation therapy. She had a fam-
ily history of cancer: her aunt had breast cancer, and her 
brother renal cancer.

Physical examination revealed a soft, mobile, 5-cm-
diameter mass in her right breast, and a 2.5-cm-diameter 
mass in her left breast. Mammography showed a FAD 
in the inferior part of the right breast  (Additional file 1: 
Fig S1). Ultrasonography showed ill-defined hyper- and 
hypo-echoic lesions in the inner and outer lower quad-
rants of the right breast and in the inner and outer 
upper quadrants of the left breast  (Additional file 2: Fig 
S2). Computed tomography (CT) revealed 8- and 3-cm-
diameter heterogeneously enhanced masses in the inner 
and outer lower quadrants of the right breast and sev-
eral enhanced masses in the left breast (Additional file 3: 
Fig S3). Magnetic resonance imaging (MRI) showed 
five heterogeneously enhanced masses (5.8  cm in maxi-
mum diameter) in the right breast and six enhanced 
masses (approximately 1–3  cm in diameter) in the left 
breast (Fig.  1a). These masses showed high intensity on 
fat-suppressed T2-weighted images (Fig.  1b). Contrast-
enhanced images exhibited heterogeneous enhancement 
in the early phase (Fig. 1c) and progressive and concentric 
enhancement in the delayed phase (Fig. 1d). The dynamic 
enhancement curves showed a persistently enhancing or 
plateau pattern. Some of the tumors were enhanced in 
a non-mass-like form and had no well-defined margins. 
Histological examination of core needle biopsies (CNBs) 
revealed proliferation of irregularly shaped vascular 
channels lined by atypical endothelial cells throughout 
the adipose tissue and lobules of the breasts, leading to 
a diagnosis of well-differentiated angiosarcoma  (Addi-
tional file  4: Fig S4). CT scans and bone scintigraphy 
revealed no metastases. Positron emission tomography–
CT showed no 18F-fluorodeoxyglucose uptake in the 
tumors in either breast, which was considered suggestive 
of benign mammary lipomas (Additional file 5: Fig S5).

The patient underwent bilateral mastectomy 27 days 
after her initial visit. We did not perform a sentinel 
lymph node (LN) biopsy, because there were no clini-
cal findings suggestive of LN metastasis. Macroscopi-
cally, five masses were observed in the right breast and 
six were observed in the left breast (Fig. 2). The tumors 
were dark red and hemorrhagic and had diameters of up 
to 7.5 × 6 cm in the right breast and 5 × 3.5 cm in the left. 

Histological examination revealed multiple lesions com-
posed of irregularly shaped vascular channels lined by 
endothelial cells with hyperchromatic nuclei proliferat-
ing in the parenchyma and adipose tissue of both breasts, 
(Fig.  3a,b), which expressed membranous CD31 immu-
noreactivity (Fig. 3c). The tumors were diagnosed as well-
differentiated angiosarcomas of both breasts.

Postoperative irradiation (60 Gy/30 Fr) was adminis-
tered to the bilateral chest wall. Before adjuvant chemo-
therapy, 11 weeks after the surgery, CT revealed multiple 

Fig. 1 Magnetic resonance imaging showed five heterogeneously 
enhanced masses, 5.8-cm-diameter at a maximum, in the right 
breast, and six enhanced masses, approximately 1–3 cm in diameter, 
in the left breast (arrows in a). These masses showed high intensity 
on fat-suppressed T2-weighted images (b). The contrast-enhanced 
images exhibited heterogeneous enhancement in the early phase (c), 
and progressive and concentric enhancement in the delayed phase 
(d). N: nipple
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subcutaneous small nodules on the chest wall outside the 
irradiation field. These were suspected of being angio-
sarcoma metastases; however, they were not exam-
ined pathologically (Fig.  4). Chemotherapy (weekly 
paclitaxel 80 mg/m2) was started soon thereafter. The nod-
ules shrank within 2 months; further intensive chemother-
apy will be administered. Comprehensive genome profiling 
(FoundationOne®CDx; Foundation Medicine, Cambridge, 
MA, USA) of the resected specimen detected no report-
able alterations with companion diagnostic claims. The 
microsatellite status was stable, and the tumor mutational 
burden was 1 mutation/Mb. Other alterations identified 
were K147E in the KRAS gene and V344M-subclonal in the 
PIK3CA gene. These findings yielded no potential targets 
for targeted therapy.

Discussion
Primary angiosarcomas of the breast account for less 
than 0.04% of all breast malignancies, their incidence 
being approximately 0.0005% [3]. Chen et al. reviewed 87 
reported cases. Both breasts were involved in 18 of these 
patients (21%) [2]. We herein report a patient with multi-
ple angiosarcomas in both breasts.

It is difficult to diagnose angiosarcoma of the breast 
early. They generally present as rapidly growing, ill-
defined masses, breast swelling, or asymmetry of 
the breasts [4]. Two thirds of these neoplasms meas-
ure > 5 cm on presentation [5]. Bilateral tumors may be 
derived from multifocal origins or by metastasis from a 
contralateral breast. Mammography often shows non-
calcified masses or FADs. Ultrasonography reveals 

Fig. 2 Macroscopically, five masses were observed in the right breast (a–c, arrows) and six in the left (d–f, arrows). The tumors were dark red 
and hemorrhagic and had diameters of up to 7.5 × 6 cm in the right breast and 5 × 3.5 cm in the left breast
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either hyperechoic or mixed hyper- and hypo-echoic 
masses with architectural distortion. Dynamic con-
trast-enhanced MRI reveals significant heterogeneous 
enhancement in the early phase and varying degrees 
of concentric enhancement in the delayed phase [6]. 

In the present case, the MRI findings were helpful to 
distinguish angiosarcomas from typical breast can-
cers. Well-differentiated angiosarcoma is rich in cap-
illary networks, and the lumens are complete. The 
contrast agent takes a longer time to pass throughout 
the tumor and be washed out. Therefore, the dynamic 
curve exhibits a persistently enhancing or plateau pat-
tern. CNBs are preferred for diagnosing angiosarcomas, 
because the false negative rate for fine needle aspiration 
cytology is as high as 40%. It is sometimes challenging 
for pathologists to diagnose such well-differentiated 
angiosarcomas, even by CNB, and close collaboration 
between clinicians and pathologists may help to make 
an accurate diagnosis. In the current case, the patholo-
gist was well-informed of the patient’s clinical findings, 
including the MRI results indicative of malignancy, and 
conclusively diagnosed the bilateral tumors in the CNB 
specimens as well-differentiated angiosarcomas. That 
was more than 5 months after the patient first reported 
detecting a lump in her right breast.

Total mastectomy, with or without radiation therapy, 
has been the mainstay of treatment. However, locore-
gional recurrences are reported in half of all patients [7]. 
There have been no randomized clinical trials assessing 
the outcomes of breast-conserving surgery versus mas-
tectomy, or determining the optimal margin width after 
resection [8]. Adjuvant radiation therapy significantly 
improved recurrence-free survival in a meta-analysis 
including 380 patients with primary angiosarcoma and 
595 with secondary angiosarcoma [9]. In the current 
case, we performed bilateral total mastectomy, because 
the tumors were widespread throughout both breasts. 
Postoperative irradiation was administered to the bilat-
eral chest wall soon after surgery to prevent local recur-
rences, because most local recurrences occur early 
after surgery [7]. In addition, McKay et al. reported that 
low-dose radiotherapy resulted in a rapid and complete 
response within the treated areas in a patient with recur-
rent angiosarcoma [10]. These findings suggest that radi-
ation should be more widely considered for the treatment 
of angiosarcoma. Axillary LN metastases are uncommon 
at the time of primary therapy; therefore, routine axil-
lary dissection is not indicated [7]. Herb et  al. reported 
that 5% of patients with non-metastatic angiosarcoma 
of the breast had involvement of regional LNs, and their 
median overall survival was significantly shorter than 
that of LN-negative patients (15 months vs. 77 months, 
log-rank p < 0.001) [11]. In the current case, we per-
formed only total mastectomy without axillary clearance, 
because there were no clinical findings of LN metastasis. 
No regional LN recurrences were detected 1 year after 
surgery. A prospective study to determine the indications 
for sentinel LN biopsy is warranted.

Fig. 3 Histological examination of the resected specimens revealed 
multiple lesions composed of irregularly shaped vascular channels 
lined by endothelial cells with hyperchromatic nuclei proliferating 
in the parenchyma and adipose tissue of both breasts (a, low power 
view; b, high power view). The tumor cells expressed membranous 
CD31 immunoreactivity (c)
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Adjuvant or neoadjuvant chemotherapy may be offered 
to patients with angiosarcoma of the breast. However, 
their effectiveness remains controversial and no chemo-
therapeutic regimens have yet been clearly established. 
Constantinidou et  al. reported the use of a variety of 
chemotherapy regimens in adjuvant/neoadjuvant set-
tings. The most commonly used regimens in European 
Organization for Research and Treatment of Cancer sar-
coma centers are paclitaxel (27.9%/35.6%, respectively) 
and gemcitabine and docetaxel-containing regimens 
(25.6%/11.9%, respectively) [12]. We administered pacli-
taxel to the present patient, because we suspected that 
the multiple, small, subcutaneous nodules detected by CT 
in her chest wall were angiosarcoma metastases. Patients 
with metastatic angiosarcoma of the breast have had good 
responses to paclitaxel in a number of studies [7, 13]. 
According to the National Comprehensive Cancer Net-
work guidelines, there is level 2A evidence that paclitaxel 
and anthracycline- or gemcitabine-based regimens are the 
most effective regimens against angiosarcoma [14]. Sher 
et al. [7] reported an overall response rate of 48% for cyto-
toxic chemotherapy for metastatic angiosarcoma. Our 
patient’s small metastases shrank after 2 months of pacli-
taxel treatment. This relatively high response rate may be 

partly attributable to the finding that a high proportion of 
cells in small, fast-growing tumors are killed by doses of 
drugs that have very little effect on larger, slower-growing 
masses of otherwise identical cancer cells [15].

Tumor dissemination occurs early via the bloodstream. 
The most common sites of metastases are bone, lung, 
liver, contralateral breast, skin, brain, and ovary [2]. Sev-
eral molecular pathways are reportedly involved in devel-
opment of angiosarcomas. Loss of function of p53 and 
overexpression of mouse double minute 2 and vascular 
endothelial growth factor (VEGF) are alterations in molec-
ular pathways that have been found to be involved in the 
development of angiosarcomas [16]. The PIK3CA/AKT/
mTOR pathway is either directly or indirectly involved in 
the development of breast angiosarcomas [17]. It has been 
postulated that restoration of wild-type p53 expression 
may be an effective therapeutic strategy. PI3K inhibitor 
and mTOR inhibitor are possible targets for angiosarcoma 
therapy. A small subset of these tumors shows mutations 
in PLCG1 and KDR, which are involved in the VEGFR2 
signaling pathway [18]. Inhibition of the VEGF pathway is 
a potentially effective approach to treating angiosarcomas. 
Comprehensive genome profiling of our patient’s tumor 
cells did not yield any leads to targeted therapy.

Fig. 4 Before adjuvant chemotherapy, 11 weeks after the surgery, computed tomography revealed multiple subcutaneous small nodules 
on the chest wall outside the irradiation field (arrows). These were suspected of being angiosarcoma metastases
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Conclusions
We reported a case of multiple angiosarcomas in both 
breasts. It is imperative to clarify the clinical and his-
tological features of breast angiosarcomas to diagnose 
and treat affected patients promptly and effectively. 
Considering the disease’s aggressiveness, immediate 
pathological examination is recommended if there 
are findings characteristic of angiosarcoma. It is also 
important to detect recurrence early to improve the 
prognosis. Further novel strategies for treatment are 
needed to prolong survival and maintain quality of 
life.
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