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INTRODUCTION: Radiation-induced breast angiosarcoma is a severe but rare late complication in the
breast-preserving management of breast cancer through surgery and radiotherapy. Often the initial diag-
nosis is complex given its relatively anodyne nature and the fact that it usually presents in the form of
typically multifocal reddish-purple papular skin lesions.

PRESENTATION OF THE CASE: We describe the clinical and pathologic findings of a 79-year-old woman,
who developed a radiation-induced breast angiosarcoma after around 8 years. She initially refused a

ﬁ?; ‘;\:)osgdrsc:oma mastectomy leading to an adaptation in the management of this cancer.
Breast-conserving surgery DISCUSSION: The average latency of secondary angiosarcoma of the breast following radiation therapy
Radiotherapy is around six years. Breast angiosarcoma is typically considered to affect the dermis, and is therefore

cutaneous in origin. An incisional biopsy of the discoloured skin and underlying mass is necessary. The
treatment is surgical resection. The role of chemotherapy has not been clearly defined. Most data originate
from retrospective case series studies suggesting that angiosarcomas are relatively sensitive to taxanes
and anthracyclines.
CONCLUSION: The preferred treatment is always aggressive surgical removal and, as our atypical clinical
case suggests, neoadjuvant chemotherapy in very high doses is also needed. A biopsy of any suspicious
breast skin lesion after radiotherapy is recommended. Despite the treatment challenges, our case provides
enlightening details on the management of such a rare cancer even when faced with unplanned events
which do not always allow for a textbook approach.
© 2019 The Authors. Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Angiosarcomas are highly aggressive and malignant blood
vessel tumours originating from endothelial cells which usually
develop on the head and neck and can arise spontaneously or in
association with many factors [1].

Angiosarcomas that develop in the breast following conser-
vative therapy, namely radiotherapy to treat breast cancer, are
exceedingly rare [2]. Due to this low incidence, which is less than 1%
[2,3], radiation-associated angiosarcoma (RAAS) represents a diag-
nostic challenge due to its benign presentation and skin changes
that are easily attributed to radiation. Therefore, it is important to
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take any changes of the breast seriously and to consider RAAS as a
differential diagnosis [4].

Surgical resection is rarely curative, and there is only a mod-
est sensitivity of angiosarcoma to taxanes or anthracycline-based
chemotherapy [5,6]. However, early detection and radical surgi-
cal treatment is potentially curative [7] hence the importance
of increased awareness and knowledge regarding the presenting
symptoms. This study aims to offer details on the management of
the rare tumour in question. This case is reported in line with the
SCARE criteria [8].

2. Case report

A 79-year-old patient was diagnosed with a right breast car-
cinoma in October 2007. There was no family history of breast
cancer. However, the patient’s medical history indicated: phar-
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macological treated arterial hypertension, senile arthrosis, contact
with the HB virus, thrombocytosis under treatment with Onco-
carbide. Moreover, the patient had undergone several surgeries:
cholecystectomy, tonsillectomy and in November 2007 received a
quadrantectomy of the upper-outer right breast quadrant with rad-
ical lymphadenectomy of the right armpit within filtrating ductal
carcinoma T3N1G3, Estr. 80%, Pr. Neg, Ki67 >30%, C-ERB2 nega-
tive as a final diagnosis. The patient initially refused a mastectomy
because of its mutilating approach. She underwent chemotherapy
and radiotherapy succeeded by oncological follow-up which con-
sisted in clinical examinations every 6 months, a chest X-ray, a
bilateral ultrasound check of the breast and axilla, an abdominal
ultrasound check, a bone scintigraphy and dosing of tumour mark-
ers (aFP, CEA, Cal125, Ca 15.3, TPA). There were no relevant data
until 2014. From September 2015 the patient reported a swelling of
the right breast with progressive and probable appearance of neo-
plastic recurrence that progressively underwent ulceration from
the outer quadrant and to the whole breast.

The patient underwent an MRI test of both breasts with and
without contrast that reported that at the junction of the upper
quadrants and in the lower outer quadrant of the right breast there
were oval formations with a maximum size of 16 x 20 mm with
early enhancement after the injection of intravenous contrast and
at the junction of the outer quadrants there was also a coarse for-
mation with the maximum size of 4 x 3.5 mm which reached the
cutaneous layer and showed widespread enhancement after the
injection of intravenous contrast. On the cutaneous profile, oval
formations were noted as infiltration.

In May 2016, a fine-needle aspiration cytology (FNAC) of the
breast mass on the right with multiple skin nodules was carried out
and results revealed malignant cells. The cytological test showed
blood and a few ductal cells with a definite nuclear atypia cor-
responding to category C5 according to European guidelines. This
was followed by analysing the receptors and the proliferating frac-
tion which showed that the estrogenic receptor (clone SP1) and
Ki67 were not evaluable. Furthermore, the scarcity of the diagnostic
cells did not allow for an evaluation of the receptors and a targeted
biopsy was prescribed.

However, the patient was reluctant to have the targeted biopsy
after receiving the feedback about the malignant cells and indeed
was terrified that she may have had advanced stage cancer. In light
of this indecision and considering the amount of time which had
passed for the likelihood of successful surgical radicality, the deci-
sion was made for neoadjuvant chemotherapy to be administered.

In June 2016, the patient started 8 cycles of chemotherapy
according to the Carboplatin-Gemcitabine protocol and in August
2016 there was a clear improvement in the local conditions of the
right breast.

Therefore, in September 2016, the patient was hospitalised: the
neoplasm appeared to be ulcerated with a fungus appearance in
particular in the outer quadrant, with some necrotic features of
chemotherapy. There was no palpable tumefactionin the surround-
ing lymphatic areas.

During the preoperative check-up, the patient underwent a pre-
anaesthetic evaluation and a cardiological consultation. Lab tests,
ECG and thoracic X-ray(AP; LL) were deemed necessary: the last
test showed a thickened aspect of the soft tissues in the right breast
region.

Therefore, a monolateral right mastectomy surgery was then
planned and carried out with a primary surgical wound closure
despite the ulceration and fungation. The mastectomy tissue sam-
ple measured a total of 15 x 12 x 6cm and was lined with skin
without the nipple; the skin surface had a vegetative mass of 60 mm
and was ulcerated with extensive subcutaneous haemorrhage and
a further two haemorrhagic masses both of 40 mm. No complica-
tions occurred. The patient’s general conditions were good and four

days later, the patient was discharged, and clinical check-ups were
planned.

The microscopic examination in the anatomic pathology
report showed malignant neoplastic proliferation with malignant
endothelial cells and large haemorrhagic areas. There was obvious
mitosis with the presence of positive neoplastic cells for VIM, CD31,
CD34 and negativity for broad-spectrum CK, CA, ER, PR, c-erb-2,
EGFR, Ki67: 60% in 3 fields (40x). It was identified as a high-grade
angiosarcoma. During the mastectomy, a pectoralis major muscle
biopsy of 1.4 x 3.5 x 1cm was also performed, and the histologi-
cal diagnosis was tumour-free fibromuscular tissue. After 1year of
treatment the patient was in good general condition and under-
went regular follow-ups.

3. Discussion

Most angiosarcomas develop in the skin or superficial soft tis-
sue, while only 20% are in the deep soft tissues. The incidence of
radiation-induced angiosarcoma ranged from 0.09 to 0.16% [9,10],
despite an increasing number of case reports showing increasing
secondary angiosarcomas following radiation therapy [11].

Secondary angiosarcomas are found in older women with a his-
tory of breast conservation therapy and radiation therapy since
breast carcinoma commonly occurs in women between the ages
of 55 and 69 [12]. In contrast, primary angiosarcomas account for
0.04% of all malignant breast tumours [13], 1 in 2.000 of primary
breast cancers. These occur in young women in their thirties and
forties [12].

The average latency of secondary angiosarcoma of the breast
following radiation therapy is around six years, with some stud-
ies reporting the occurrence of angiosarcoma as soon as 1-2 years
after radiation and as late as 41 years after radiation [14,15]. Over-
all, the occurrence of breast angiosarcoma post-radiation appears
to be shorter compared to radiation induced sarcomas in general,
which typically have a latency period of 10-12 years [15]. Our case
is placed in the middle of the aforementioned time estimates.

Breast angiosarcoma is typically seen as affecting the dermis
within the radiation field making these angiosarcomas cutaneous
in origin [9,14], moreover, the association between radiation and
angiosarcoma of the breast has been reported in literature [16].
Many cases of angiosarcoma developing in the breast parenchyma,
arising from parenchymal vascular endothelial cells, have also been
reported [10,13]. There are proposed mechanisms for the devel-
opment of radiation-induced angiosarcoma link lymphedema as a
causative factor, such as chronic lymphedema [16].

Anincisional biopsy of the discoloured skin and underlying mass
is the most accurate and fastest way to obtain a diagnosis [12]
as well as FNAC even if, as in our case, the sample was not suf-
ficient for an adequate and complete diagnosis. The macroscopic
aspect of the tumour was of a white-greyish exophytic mass with
ill-defined margins. The cutting surface showed the presence of
multiple hemorrhagic areas (Fig. 1).

The microscope revealed irregular anastomosing vascular chan-
nels lined by one or more layers of endothelial cells that showed
hyperchromatic and enlarged nuclei arranged to form nodules
composed of spindle cells with swirling patterns (Fig. 2a). Immuno-
histochemistry showed reactivity for CD31 (Fig. 2b) and negativity
for CK which is useful for distinguishing the angiosarcoma from the
carcinoma (Fig. 3)[17,18,19]. In fact, typical immunohistochemical
expression profiles for angiosarcomas include upregulation of cer-
tain vascular-specific thyroxin kinase receptors, including, TIE1-2
and VEGFR1, VEGFR2 and downregulation of VEGFR ligand expres-
sion [20,21].

The treatment for angiosarcomas is surgical resection with a
mastectomy that aims to obtain negative margins [22]. Progno-
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Fig. 1. Angiosarcoma, gross appearance: mammary mass with poorly defined mar-
gins with hemorrhagic foci.

sis has been historically poor especially for radiation-induced and
large deep soft tissue angiosarcomas with a median survival of 25
months [23].

The role of chemotherapy has not been clearly defined. Most
data originate from retrospective case series studies or even case
reports suggesting that angiosarcomas are relatively sensitive to
taxanes and anthracyclines with an initial overall response rate
from 20% to 60% [24].

4. Conclusion

Overall, although RAASs are rare tumours, a higher incidence of
this type of tumour can be expected in the future due to the increas-
ing popularity of breast-conserving surgery of malignant glandular
tissue breast tumours followed by mandatory high dose radiation
therapy.

The RAAS was eradicated thanks to the surgical treatment (sim-
ple mastectomy) and the neoadjuvant chemotherapy with a correct
follow-up. Clinical examinations, chest X-rays, bilateral ultrasound
checks of the breast and axilla and abdominal ultrasound checks
every 6 months are necessary, in addition to bone scintigraphy and
dosing of tumour markers as indicated by the oncologist’s timings.

A high level of suspicion should be exercised when patients
whoreceive breast conservation surgery and radiation present with
any type of skin discoloration or suspected swellings. Therefore,
a biopsy of any suspicious breast skin lesion after radiotherapy

Fig. 3. (CK 10x): negative Immunoreactivity for Cytokeratin (CK) is shown in
angiosarcoma.

is recommended, even in cases where the radiological evaluation
does not concur with the physical examination [25]. The preferred
treatment is always aggressive surgical removal and, as our atypi-
cal clinical case suggests, neoadjuvant chemotherapy in very high
doses is also needed.

Despite the treatment challenges, our case provides enlight-
ening details on the management of such a rare cancer within
standard clinical and surgical practice. The survival of the patient
suggests possible ways in which diagnosis and treatment can be
performed for this type of rare tumour even when faced with
unplanned events which do not always allow for a textbook
approach.
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