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ABSTRACT

Radiation-induced breast angiosarcoma (RIAS) is a rare, aggressive vascular neoplasm associated with prior radiotherapy, usually 

diagnosed at a late stage and with poor prognosis. This is the case of a 65-year-old female patient with a history of multiple cancers 

and a germline mutation in BRCA1, who developed RIAS. At age 57, she was diagnosed with triple-negative right breast carcinoma 

and underwent neoadjuvant chemotherapy, breast-conserving surgery, and adjuvant radiotherapy. With a positive BRCA1 panel, at 

age 61, the patient underwent a risk-reducing bilateral mastectomy. Approximately four months after surgery, rapidly progressing 

purplish lesions appeared on the right hemithorax, adjacent to the surgical scar. The biopsy, initially performed to investigate cancer 

recurrence, confirmed the diagnosis of breast angiosarcoma associated with previous radiotherapy (c-MYC positive). The staging 

computed tomography scan revealed extensive dermal infiltration, rendering surgical treatment unfeasible, thus leading to the 

recommendation for palliative management with radiotherapy and adjuvant chemotherapy with docetaxel and gemcitabine. 
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INTRODUCTION
Breast angiosarcomas can be of primary or secondary origin, mainly 
related to radiation or chronic lymphedema, the latter associated with 
Stewart-Treves syndrome following treatment for breast cancer1,2,3. 

Radiation-induced breast angiosarcoma (RIAS) is a rare and 
aggressive disease composed of neoplastic endothelial cells that 
affects approximately 0.04% to 0.10% of patients undergoing 
radiotherapy (RT) after conservative treatment for breast can-
cer, and rarely after mastectomy. With the increased use of this 
surgery followed by RT, there has been a rise in the number of 
reports on the disease in the literature2,4,5.

This tumor is defined by the development of cancer cells within 
the area previously treated with RT, a latency period of several 
years following radiation — with most cases occurring around 
six years later — and the presence of histological patterns that 
differ from those observed in the primary tumor1.

The age at diagnosis is around 70 years, with a high rate of 
local recurrence and a propensity for metastatic spread, especially 

to the lungs and liver, and an extremely low overall survival rate 
of 20% at five years3,4.

The objective of this study was to report a case of RIAS treated 
with RT and adjuvant chemotherapy (CT), as well as to highlight 
the differential diagnosis of late-onset skin lesions following con-
servative treatment of breast cancer, considering the severity of 
the disease and the need for early diagnosis to improve outcomes.

CASE REPORT
The patient T.M.F. is a 65-year-old woman with a complex onco-
logical history who developed RIAS following treatment for breast 
cancer, a rare condition of significant clinical interest.

She was initially diagnosed with ovarian cancer at age 39, with 
recurrence at age 42. Subsequently, at age 47, she presented with retro-
peritoneal liposarcoma, with a new recurrence at age 51. At age 57, she 
was diagnosed with triple-negative right breast cancer and underwent 
neoadjuvant CT followed by breast-conserving surgery and adjuvant RT.
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At age 61, she underwent genetic testing, which identified 
a pathogenic mutation in BRCA1, leading to the recommenda-
tion of bilateral risk-reducing mastectomy. In the preoperative 
period, she presented with cutaneous edema in the previously 
irradiated breast, classified as BI-RADS 4 on imaging studies, 
and a skin biopsy was indicated, the result of which was negative 
for neoplasia (Figure 1). The patient underwent bilateral simple 
mastectomy, with no neoplasia identified.

Approximately four months after the procedure, the patient 
developed rapidly progressing violaceous skin lesions on the right 
hemithorax, near the surgical scar (Figure 2). Given the diagnos-
tic hypothesis of breast cancer recurrence, a biopsy of the lesions 
was performed, with histopathology consistent with poorly dif-
ferentiated carcinoma infiltrating the dermis (Supplementary 
Figure S1). Immunohistochemical analysis showed positivity for 
CD34, CD31, and c-MYC (Supplementary Figure S2), as well as a 
Ki-67 index of 90%, which are consistent with RIAS.

Staging computed tomography revealed extensive infiltra-
tion, precluding surgical treatment (Figure 3). Therefore, pallia-
tive treatment with RT and adjuvant CT based on docetaxel and 
gemcitabine was chosen.

During follow-up, the patient developed pleural ulceration 
and pleural effusion. Analysis of the pleural fluid revealed that it 
was secondary to the effects of RT, with no evidence of neoplastic 
spread to the lung or pleura. Currently, the patient is under the 
care of plastic surgery and thoracic surgery teams in an attempt 
to close the skin ulcer.

DISCUSSION
With the increased use of breast-conserving surgery followed by 
RT and the expanded indications for RT after mastectomy for the 
treatment of early-stage breast cancer, it has been observed that, 
although this therapy is used to minimize local recurrences and 
improve overall survival, there is a possibility of developing late 
effects, such as secondary neoplasms of epithelial (carcinomas) 
and mesenchymal (sarcomas) origin. Although the risk is relatively 
low and angiosarcomas are less common after radiation, they 
are the most common type of sarcoma following breast irradia-
tion6,7. In a large Dutch population-based study, RIAS was a rare 
complication (1 in 1,000) that occurred exclusively in irradiated 
patients, with a median latency of eight years and a poor prog-
nosis8. In turn, another large American study with 19,289 cases 
(2001–2020) demonstrated that the incidence of angiosarcoma 
is increasing, mainly due to the rise in secondary cases among 

Figure 2. Rapidly progressing violaceous skin lesions in the right 
hemithorax, near the surgical scar from a recent mastectomy.

Figure 1. Ultrasound showing suspicious late-onset skin thicke-
ning in the inferomedial quadrant of the breast.

Figure 3. Computed tomography scan showing skin thickening 
and irregularity over the surgical scar.
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women with a history of breast cancer, highlighting the need for 
greater surveillance in at-risk groups9. The development of RIAS 
is directly related to the radiation dose and the time elapsed since 
treatment (latency)7. RT for breast cancer is generally adminis-
tered at a maximum dose of 50 Gy to the operated area and, in 
some cases, with an additional “boost” of 10 to 20 Gy10.

Regarding the pathogenesis of RIAS, it is known that photons 
released during RT can cause direct DNA damage, especially 
through double-strand breaks. In addition, radiation promotes 
the generation of free radicals, which intensify oxidative stress 
and produce additional lesions in the genetic material, such as 
single-strand breaks and the formation of base sites. Together, 
these processes result in genomic instability, creating a scenario 
conducive to the development of neoplasms4.

For decades, the gold standard for adjuvant RT following breast 
surgery has been conventional regimens, lasting approximately 
five weeks, with well-established oncological and cosmetic out-
comes. In recent years, studies have shown that moderate hypo-
fractionated treatment, which uses higher daily radiation doses 
over fewer sessions and, consequently, a lower total accumulated 
dose, has yielded similar results regarding oncological and aes-
thetic outcomes, as well as quality of life, when compared to 
conventional fractionation. More recently, it has been observed 
that even shorter regimens, such as those in the FAST-Forward 
study, were not inferior to the more traditional regimen and had 
a similar toxicity profile. Although contemporary regimens have 
a lower total accumulated dose, suggesting reduced tissue risk, 
it is still too early for a definitive assessment regarding the risk 
of secondary neoplasms such as RIAS11,12,13.

Regarding genetic alterations, some have already been 
described in the literature, such as the inactivation of the TP53 
tumor suppressor gene and the amplification of the 8q24.21 region, 
where the c-MYC proto-oncogene is located—a highly specific 
marker for secondary angiosarcomas and important for differen-
tial diagnosis with primary tumors. Furthermore, in conjunction 
with c-MYC positivity, the overexpression of Fms-related tyrosine 
kinase 4 (FLT4) is associated with increased endothelial growth 
factors involved in lymphangiogenesis, which also contribute to 
gene amplification. Recent studies have demonstrated that high-
level amplification of the MYC gene is a characteristic of second-
ary angiosarcomas, whether related to prior RT or chronic lymph-
edema. Thus, the presumptive diagnosis of RIAS is based on a 
clinical history of prior RT at the affected site4,14. Finally, there 
may also be an association between the BRCA1/BRCA2 tumor 
suppressor genes related to breast cancer and RIAS, considering 
that these genes may double the risk of angiosarcoma, although 
the exact relationship has not yet been established3,4.

Thus, as mentioned earlier, the genesis of secondary angio-
sarcoma can be understood from three different perspectives: 
microenvironmental changes, as occurs in Stewart-Treves syn-
drome, radiation exposure, and germline genetic predisposition, 

with Li-Fraumeni syndrome being a prominent example. In the 
latter, mutations in TP53 compromise the function of the p53 
protein in response to DNA damage, promoting genomic insta-
bility and increasing the risk of sarcomas, including in previ-
ously irradiated areas15.

The clinical presentation of RIAS tends to be insidious, often 
characterized by painless hematomas that initially appear benign. 
Areas of violaceous discoloration, eczematous eruptions, hema-
toma-like edema, and diffuse breast enlargement may also occur, 
contributing to delays in diagnosis1,4. Diagnostic confirmation 
is obtained through skin puncture or incisional biopsy, whose 
histological findings reveal aberrant vascular channels lined 
by cells with hyperchromatic nuclei and pleomorphic features1. 
Immunohistochemistry plays a central role in diagnostic clari-
fication, particularly with the expression of the aforementioned 
c-MYC and the endothelial markers CD31 — recognized as the 
most sensitive and specific indicator of neoplastic angiogenic 
proliferation — Factor VIII, Fli1, and CD341.

Mammography has low specificity for angiosarcoma, gener-
ally revealing masses or asymmetries that are not particularly 
characteristic and may produce false negatives due to glandular 
density, most often visualized as non-calcified, poorly defined 
nodules. In some cases, it may show fatty changes, thus potentially 
including hemangioma and angiolipoma as differential diagno-
ses. Ultrasonography is also nonspecific, showing hypoechoic, 
hyperechoic, or heterogeneous lesions with a gradual transi-
tion to adjacent tissue. Although contrast-enhanced ultrasound 
assesses tumor perfusion, specific patterns for angiosarcoma have 
not yet been described. Magnetic resonance imaging is the most 
sensitive method, revealing heterogeneous signal intensity and 
enhancement consistent with high vascularization and detect-
ing lesions not visible on mammography. Together, these imag-
ing modalities do not provide definitive diagnostic criteria, and 
confirmation depends on histopathological and immunohisto-
chemical evaluation2,5,16. 

Angiosarcoma is considered a radiation-resistant neoplasm, 
with surgical resection as the first-line treatment; CT may be 
considered when there is a risk of distant metastasis. However, 
evidence from retrospective series suggests that radical RT may 
be a therapeutic alternative in selected situations, particularly in 
aggressive, locally advanced, and inoperable cases where surgical 
treatment is not an option. In addition, low-dose RT regimens, such 
as 10 Gy in hypofractionated fractions, have demonstrated signifi-
cant reduction in tumor volume and symptomatic control, indi-
cating possible radiosensitivity in specific subgroups of patients17.

In fact, palliative CT also constitutes a relevant therapeutic 
alternative in situations where surgical resection is not feasible. 
Various CT regimens have been used for this purpose, including 
anthracyclines (doxorubicin and epirubicin), taxanes (docetaxel 
and paclitaxel), and gemcitabine, with heterogeneous results 
among reported cases4.
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The prognosis for breast angiosarcoma is notoriously poor, with 
5-year survival rates ranging from 28% to 54%. Evidence indicates 
significantly higher mortality in RIAS compared to primary angio-
sarcoma, primarily due to older age, higher histological grade, and 
more advanced tumor stage at diagnosis. There are reports linking 
pregnancy or lactation to a more aggressive course of the disease5,6.

CONCLUSIONS
RIAS is a rare and aggressive neoplasm with a late and insidi-
ous presentation, which develops primarily as a result of treat-
ment for previous cancer of the breast. The diagnosis is made via 
excisional biopsy or skin biopsy, with immunohistochemistry to 
confirm the tumor’s angiogenic origin. The first-line treatment 
for RIAS is surgery. However, in inoperable cases, such as that of 
the patient in this case report, RT and adjuvant CT may be used 
as palliative treatment.
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