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A rare case of radiation-induced breast angiosarcoma: a case report
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ABSTRACT
We describe a rare case of a 77-year-old woman with radiation-induced breast angiosarcoma 
(RIAS) in whom radical surgery with negative margins determined that at 14-month of follow-up 
there is no evidence of either local or systemic recurrence without having to resort to adjuvant 
chemotherapy.

1.  Introduction

Radiation-induced breast angiosarcoma occurs as a rare, 
severe and late complication in patients that underwent 
breast conservation surgeries associated with radiother-
apy in less than 0,3% [1]. Literature reported for second-
ary angiosarcoma 5-year survival rate lower than 22.5% [2].

The initial management of patients affected by 
radiation-induced breast angiosarcoma (RIAS) is com-
plex due to the fact that it usually presents in the form 
of multifocal reddish-purple papular skin lesions under-
estimated by clinicians because of its benign presenta-
tion and skin changes are easily attributed to radiation 
even if radiation-induced breast angiosarcoma RIAS are 
frequently associated with a poor prognosis [3–5]. An 
incisional biopsy of the skin and underlying mass is 
necessary and the treatment is surgical resection, how-
ever the role of chemotherapy has not yet been clearly 
defined. Angiosarcomas are aggressive, malignant and 
poor prognosis associated blood vessel cancers which 
originate from endothelial cells, they can arise sponta-
neously or in association with many factors [6].

Sporadic angiosarcoma of the breast is extremely 
rare, in contrast, radiogenic angiosarcoma of the breast 
is much more common among women with a history 
of breast irradiation with an incidence about 1% [7].

Spontaneous (primary) and radiogenic (secondary) 
angiosarcomas are morphologically undistinguishable, 
but there are notable pathogenetic differences. For 
example, Lae et  al. [8] compared the c-myc amplifica-
tion on chromosome 8q24.21 in 32 radiogenic angio-
sarcoma specimens and 15 sporadic angiosarcoma 
specimens amplification (5- to 20-fold) of the c-myc 
oncogene was found in all radiogenic angiosarcomas 
cases but only in one sporadic angiosarcoma demon-
strating a specific oncogenic pathway for radiogenic 
angiosarcoma. Secondary angiosarcoma can also occur 
in the event of chronic lymphedema after breast sur-
gery and lymphadenectomy (Stewart–Treves syndrome) 
even if this condition has significantly decreased due 
to improved surgical techniques [9,10].

This study aims to offer details on the management 
in a multidisciplinary context of the rare tumor in 
question in a particular case in which adjuvant treat-
ment was not proposed to the patient.

2.  Case report

A 77-year-old patient was diagnosed with a left breast 
carcinoma in 2008.There was a family history of breast 
cancer: his mother was diagnosed left invasive ductal 
breast carcinoma at 80 years old, both her sisters were 
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diagnosed right in situ ductal carcinoma. The patient 
medical history described: pharmacological treated 
arterial hypertension, senile arthrosis and hiatal hernia.
The patient had undergone several surgeries: cholecys-
tectomy, hysteroannessiectomy, bladder plastic and in 
2008 received a quadrantectomy of the upper-outer 
left breast quadrant with radical lymphadenectomy of 
the left armpit due to invasive ductal carcinoma 
pT2N2G3, Estr. 40%, Pr. Neg, Ki67 12%, HER2 triple 
positive as a final diagnosis. She underwent 3 cycles of 
adjuvant chemotherapy with Docetaxel associated 
with Trastuzumab and adjuvant radiotherapy (50 Gy) 
followed by regular oncological follow-up with clinical 
examinations every 6 months, a chest X-ray, a bilateral 
ultrasound check of the breast and axilla, an abdomi-
nal ultrasound check, a bone scintigraphy and dosing 
of tumor markers (☐FP, CEA, Ca125, Ca 15.3, TPA). 
There were no signs of recurrence both local and sys-
temic until today. From October 2021 the patient 
reported the presence of a singular periareolar purple 
cutaneous dyschromia in inner quadrant transition 
(IQT) of the left breast about 2 centimeters in diame-
ter and physical examination described sclerotic breast 
skin due to results of RT, retracted nipple, an ecchy-
motic lesion of about 2 cm in IQT in the periareolar 
area under which a nodular ligneous lesion of about 
2 cm in diameter adhering to the underlying planes 
can be appreciated. Patient underwent in December 
2021 mammographic exam in which was described 
predominantly fibroadipose mammary structure 
(BI-RADS: B), neither accumulations of a suspicious 
nature nor microcalcifications with evolutionary char-
acteristics were appreciated. The finding appears 
superimposable on the previous exam of 2020. The 
patient was proposed at the end of January 2022 a 
bilateral ultrasound check of the breast and axilla that 
reported the absence of solid lesions and absence of 
axillary involvement. There was no ultrasound corre-
spondence with clinical findings. All that considered 
the team decided then to perform a punch biopsy of 
the lesions which histological exams reported the 
absence of epidermal involvement but the presence in 
the dermis of fissures and anastomosed vascular chan-
nels lined by endothelium with atypical, enlarged and 
hyperchromatic nuclei positive for ERG, negative for 
GATA 3, smooth muscle actin and e-Cadherin. The 
morphological and immunohistochemical finding was 
compatible with angiosarcoma. The patient at the 
same time underwent an MRI test of both breasts with 
and without contrast where no significant signal alter-
ations to the right breast were detected. No evident 
adenopathies are described in the axillary and bilateral 
internal mammary chains. The Breast Unit team also 

decided to perform a chest and abdomen CT exam 
with and without contrast. CT abdomen exam revealed 
the absence of suspicious lesions, no detectable meta-
static disease was found. In the left breast there is a 
slight inhomogeneous fixation, especially in the lower 
quadrants and external, without evidence of clear 
hyperaccumulation of a focal nature. The Breast Unit 
multidisciplinary team after evaluating patient specifi-
cations and considering the outcomes presented by 
literature proposed to the patient a left mastectomy 
with a primary surgical wound closure that was per-
formed in February 2022. No complications occurred. 
The patient’s general conditions were good and five 
days later the patient was discharged. Radical lymph-
adenectomy of the left armpit was performed in 2008. 
Pathological specimen reported 3-cm-large cutaneous 
breast angiosarcoma with negative surgical margins. 
Considering the complete surgical excision of the 
lesion, the histological characterization, no systemic 
involvement and patient’s older age, adjuvant treat-
ment was not proposed. Actually there is no evidence 
of recurrence in follow-up 14 months after surgery. 
Patient is still continuing follow-up each 3 months with 
CT total body, ultrasound check of soft tissues and 
abdomen, and an oncological medical examination for 
the next two years.

3.  Discussion

Radiation-induced angiosarcomas (RIAS) represents a 
diagnostic challenge because of its initial presentation 
and cutaneous changes are frequently attributed to 
radiation [11]. For these reasons it’s important to con-
sider RIAS as differential diagnosis in any cutaneous 
changes of the breast in patients who underwent 
radiotherapy [12]. In literature RIAS is usually described 
to occur about 10 years after breast irradiation [13,14]. 
Early diagnosis and radical surgical treatment are 
potentially curative but due to the rarity of breast sar-
comas, there are no prospective randomized trials to 
guide therapy [15]. Radical surgery of the tumor either 
by local resection or mastectomy is the most com-
monly cited treatment [16,17] and complete tumor 
resection is associated with an improved prognosis. In 
contrast to the well established role of surgery, the 
value of re-irradiation and systemic chemotherapy is 
less clear [18,19]. It is then important to increase 
knowledge regarding the presenting symptoms and 
underline the importance of following up patients 
who have undergone breast conserving cancer ther-
apy for many years after. RIAS frequently have a non-
specific mammographic and sonographic appearance 
[20], 33% of patients with angiosarcoma have normal 
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mammography pattern [21], for these reasons MRI 
plays an important role in the assessment of extent of 
RIAS [22]. An incisional biopsy of the skin and under-
lying mass is the most accurate and fastest way to 
obtain a diagnosis [23]. RIAS arises in differential diag-
nosis primarily with radiotherapy-associated atypical 
vascular lesions present as clinically harmless flesh- 
colored erythematous papules or plaques. Atypical 
vascular lesions within an irradiation site are suggested 
to be in a state of morphologic continuum, which may 
progress to more aggressive malignant angiosarcoma. 
An important criterion for the differential diagnosis is 
represented by the evaluation of the proliferation 
index with Ki-67 which is greater than 10% in the 
forms of angiosarcoma. Histologically, angiosarcoma 
shows multilayered nuclei, atypia and mitosis. For 
these reasons immunohistochemical staining for MyC 
can be used to aid categorization since MyC is usually 
amplified in RIAS but not in atypical vascular lesions 
[24]. In our case, the macroscopic presentation of the 
tumor was a purple plaque in which the cutting 

surface showed the presence of multiple hemorrhagic 
areas extending in superficial dermis. (Figures 1 and 2) 
The microscopic exam reported the absence of epider-
mis involvement but the presence in the dermis of 
fissures and anastomosed vascular channels lined by 
endothelium with atypical, enlarged and hyperchro-
matic nuclei positive for ERG, negative for GATA 3, 
smooth muscle actin and e-Cadherin. Hematoxylin-eosin 
stain revealed irregular staghorn branched blood ves-
sels in the tumor lined by atypical endothelial cells 
typically plump. (Figure 3) Ki-67 immunostain showed 
strong nuclear positivity of neoplastic cells >20% and 
positivity of epidermal basal cells. (Figure 4) ERG 
immunostain of angiosarcoma revealed strong nuclear 
marker expression. (Figure 5) The most cited treatment 
for breast angiosarcomas in literature is surgical resec-
tion (mastectomy) that aims to obtain negative mar-
gins [25]. Prognosis has been historically poor especially 
for RIAS with a median survival of 25 months [26] All 
that considered, RIAS still represents a challenge to the 
Breast Unit team in deciding the best therapeutic 

Figure 1. gross examination shows a small purple skin lesion with irregular margins in periareolar region in breast left inner 
quadrant transition and no evidence of skin ulceration.

Figure 2. gross examination shows purple plaque with hemorrhagic cut surface extending in superficial dermis. at the cut surface 
the lesion comes close to the epidermis with no evidence of epidermal invasion.
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Figure 3. H&e stain (40x), histological findings tipically shows dermal basal proliferation of irregular staghorn branched blood 
vessel with atypical epithelioid cells with large pleomorphic vescicular eosinophilic nuclei and small micro papillary 
proliferations.

Figure 4. Ki-67 immunostain (40x), this picture shows strong nuclear positivity of neoplastic cells >20%. antigen Ki-67 is a nuclear 
protein that is associated with cellular proliferation and ribosomal Rna transcription. the Ki-67 percentage score is defined as the 
percentage of positively stained tumor cells among the total number of malignant cells assessed.

Figure 5. eRg immunostain (40x): strong nuclear expression of neoplastic cells. transcritional regulator factor (eRg) is a protein 
encoded by ERG (ETS family transcription factor). eRg is a highly sensitive immunohistochemical marker for vascular 
differentiation.
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strategy. In our patient only the prompt and correct 
diagnosis, in a multidisciplinary context where the 
lesion has been quickly identified and investigated, 
associated with a radical surgical approach of the 
breast affected by the RIAS, as suggested by last evi-
dences in literature [27], allowed an improvement in 
the prognosis of our patient without having to resort 
to adjuvant chemotherapy and avoiding all the possi-
ble complications of this treatment which are more 
serious in elderly patients.

4.  Conclusion

This case report offer details on the management in a 
multidisciplinary context of the rare tumor in question 
in a particular case in which adjuvant treatment was 
not proposed to the patient. Radical surgery with neg-
ative margins determined in our patient that at 
14 months of follow up there is no evidence of recur-
rence both local and systemic. Literature is still poor in 
guidelines to manage patients affected by this rare 
and severe tumor, for these reasons our contribute 
could represent a particular case for larger studies to 
develop more robust data.
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