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CASE REPORT

Analysis of radiation-induced angiosarcoma of the breast
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Abstract: Breast angiosarcoma may occur de novo, or as a complication of radiation therapy, or chronic lymph-
edema secondary to axillary lymph node dissection for mammary carcinoma. Both primary and secondary an-
giosarcomas may present with bruise like skin discoloration, which may delay the diagnosis. Imaging fi ndings 
are nonspecifi c. In case of high-grade tumours, MRI may be used effectively to determine lesion extent by 
showing rapid enhancement, nevertheless earliest possible diagnostics is crucial therefore any symptoms of 
angiosarcoma have to be carefully analysed. 
The case analysed here reports on results of 44-year old premenopausal woman who was treated for a T1N1M0 
invasive ductal carcinoma. After a biopsy diagnosis of carcinoma, the patient underwent quadrantectomy with 
axillary lymph node dissection. She received partial 4 cycles of chemotherapy with adriamycin and cyclophos-
phamide, followed by radiation treatment. Thereafter, a standard postoperative radiotherapy was applied at our 
institution four months after chemotherapy (TD 46Gy in 23 fractions followed by a 10Gy electron boost to the 
tumour bed). Adjuvant chemotherapy was fi nished six months after operation, followed by tamoxifen. Follow 
up: no further complications were detected during regular check-ups. However, 12-years later, patient reported 
signifi cant changes at breast region which was exposed to radiation during treatment of original tumour. 
In this article, we describe the clinical presentation, imaging and pathological fi ndings of secondary angiosar-
coma of the breast after radiotherapy (Fig. 2, Ref. 26). Text in PDF www.elis.sk.
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Angiosarcomas may occur in any organ of the body. They can 
originate in the liver, breast, spleen, bone or heart, but they arise 
most frequently in the skin and soft tissue, and approximately 1 % 
of all soft tissue sarcomas are angiosarcomas (1). Angiosarcomas 
can be primary or secondary. Primary angiosarcomas are rare and 
account for 0.04 % of all malignant breast tumours (2) and primary 
angiosarcoma represents only 1 in 1700–2000 primary breast can-
cers (3). They occur sporadically in young women, usually during 
the third and fourth decades, and usually present as palpable mass, 
that may by growing rapidly. Secondary angiosarcomas usually 
are found in older women who have undergone breast conserva-
tion therapy. The median latency of secondary angiosarcomas after 
radiation treatment is 5–8 years (4). The inclusion criteria used for 
secondary angiosarocoma were the ones proposed by Cahan and 
modifi ed by Arlen as follows : a sarcoma arising within the fi eld 
of previous radiotherapy, differing histology between the sarcoma 
and primary tumor and 3–year latency period between radiation 
therapy end development of the sarcoma (5). 

Angiosarcoma, fi rst described by Schmidt in 1887 (6) and subse-
quently by Borrmann in 1907, is a highly lethal and a rather rare neo-
plasm accounting for less than 0.05% of primary mammary cancer. 

Although it is most commonly known as an angiosarcoma, it 
has also been referred to as hemangiosarcoma, haemangioendo-
thelioma (7, 8), haemangioblastoma (9), angioblastoma (10), and 
benign metastasizing haemangioma (11). There are two types: 
lymphedema – associated cutaneous angiosarcoma and postir-
radiation angiosarcoma. Lymphedema-associated cutaneous an-
giosarcoma was fi rst described in 1948 by Stewart and Treves, it 
develops on lymphedematous limb and chest wall after mastec-
tomy and auxiliary lymph node dissection. Increased use of breast 
conservation therapy and sentinel lymph node salping has lowered 
the incidence of treatment-related lymphedema (12). Secondary 
angiosarcoma of the breast is distinguished from primary angio-
sarcoma by its association with a number of presumed etiological 
factors, most commonly radiation and long standing lymphedema. 
Postradiation angiosarcoma is seen either in the skin of the chest 
wall or in residual breast tissue, with most tumors being cutaneous. 
The latency period, or interval between radiation and diagnosis of 
angiosarcoma, ranges from 3 to 12 years, with most tumors occur-
ring within 6 years after radiation therapy (13). 

Theoretical background 

The fi rst reported case of breast angiosarcoma postradiation 
and breast-conserving therapy  following radiation to the breast 
was reported in 1987 (14). The incidence may be increasing due to 
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the increase in the number of women receiving radiation therapy 
following breast conserving surgery. A retrospective cohort study 
of 194.798 women with breast cancer concluded that patients 
who had received adjuvant radiotherapy were at a signifi cantly 
higher risk of developing angiosarcoma (15) with an estimated 
incidence of around 1 %. 

Since angiosarcoma is a rare disease there is only limited num-
ber of papers on this specifi c subject. However, in recent years, 
post-treatment angiosarcomas of the breast are described more of-
ten. There are several scientifi c papers on the increase of the risk of 
developing a soft tissue sarcoma in breast region of patients after 
Breast-Conserving Therapy (BCT). Few of them deal with thera-
peutic options but some also report on relatively bad prognosis. It 
is clear that the prognosis is determined by early diagnosis which 
is often very diffi cult. Today, only radical surgery seems to be ac-
curate curative treatment, therefore very prompt and appropriate 
diagnostics must be applied in a timely manner in order to avoid 
any delays related to determination of such disease (16). When 
the clinical picture is present, even though imaging techniques 
do not provide further information, an incisional biopsy provides 
the fastest way to early diagnosis and treatment. Angiosarcoma 
characteristically presents as a painless mass in the breast often 
accompanied by blueish, reddish, purple or even black skin dis-
colouration. This may be confused with mastitis carcinomatosa in 
an irradiated breast or with post radiotherapy sequellae. Unfortu-
nately, MMG, USG and MRl have a low diagnostic sensitivity and 
even fi ne needle aspiration cytology is not verifi able diagnostic tool 
in this case. Therefore, incisional biopsy, including discoloured 
skin and underlying tumour is the most accurate way to diagnosis. 

It is important to emphasise that treatment of angiosarcoma 
should be planned by a multidisciplinary team. The primary treat-
ment for localised disease is surgery. Mastectomy is generally per-
formed for more sizeable tumors, but lumpectomy obtains equiva-
lent oncologic result, if technically feasible. Obtaining negative 
surgical margins is more important than the type of surgery (17). 
Adjuvant or neo-adjuvant chemotherapy should be considered in 
high-risk cases. For locally advanced inoperable or metastatic dis-
ease, chemotherapy is the pillar of the treatment. Angiosarcomas 
are particularly sensitive to taxanes and liposomal doxorubicin 
(18). This appears to be true also for breast angiosarcomas given 
that some reports have confi rmed responses to these agents (19). As 
a result, weekly paclitaxel or liposomal doxorubicin may be consid-
ered as valid alternative to standard ifosfamid /anthracycline treat-
ment for this particular histology in view also of their manageable 
adverse effect profi le and ease of administration (20).The limited 
data on the use of chemotherapy in the management of AS makes 
it diffi cult to asses the bona fi de effect of this treatment modality 
(21). In a phase II trial, paclitaxel has shown encouraging results 
in unresectable angiosarcomas (22) The tyrosine-kinase inhibi-
tor, imatinib, which inhibits c-KIT, also has been proposed in the 
treatment of radiation-induced sarcomas (23). Vascular endothelial 
growth factor is a mitogen known to promote angiogenesis in vivo 
and hence may have an important role in the development and pro-
gression of angiosarcomas (24). Vascular endothelial growth fac-
tors have been shown to be present in angiosarcomas (25) and trials 

involving antibodies directed against their receptor (bevacizumab) 
are in progress. Disease response or prolonged disease stabilization 
is obtained in a signifi cant minority. Most clinicians are reluctant 
to include radiation treatment in the therapy plan because of sur-
rounding healthy tissue radiation limits even years after initial ra-
diotherapy. Nevertheless, a small retrospective series of 13 patients 
with radiation-induced AS, who received hyper-fractionated ac-
celerated radiotherapy, showed that this mode of treatment is well 
tolerated and provides local control in nearly 60 % of patients (26). 
Patients in these series received a median of 60 Gy total with three 
fractions of 1 Gy per day at least 4 hours apart, and had surgery 
before or after radiation. Their 5-year overall survival was 86 %. 

Materials and methods 

This paper reports the case of a patient with indicated angiosar-
coma after BCT with postoperative radiotherapy. The description 
of primary breast cancer and secondary malignancy including the 
overview of diagnostic methods and therapy is summarized. A 44-
year old premenopausal woman was treated for a T1N1M0 (stage 
IIA) invasive ductal carcinoma (grade 2, l.sin) with quadrantecto-
my and node biopsy (level I,II) and the surgery was completed on 
January 27, 1998. The size of the tumour was 20 mm and there was 
negative surgical margin. One out of eleven nodes was detected 
with metastasis. All investigated oncological markers were nega-
tive, specifi cally CEA (1.36), CA 15-3 (14.98), CA 125 (16.39), 
CA 19-9 (31.6). The chemotherapy was administrated before 
(4xAC) and after (2xAC) radiotherapy. Postoperative adjuvant 
radiotherapy with TD 46 Gy in 23 fractions followed (Co-60) by 
a 10-Gy electron boost to the tumour bed was completed on July 
25, 1998. Thereafter, TMX was prescribed for next 5 years. Only 
limited post radiation dermatitis (stage I) was observed and there 
was no history of breast or arm oedema or visible radiation effect 
as a teleangiectasia or fi brosis. 

During the next 12-years no objective problems were ob-
served and the patient did not report any complications related to 
the original disease. The last regular check -up was completed on 
July 7, 2010 with no indication of recurrence. Standard diagnostics 
by MMG and USG was applied and there was no sign for loco-
regional relapse. All investigated oncological markers were also 
negative. However, two weeks later, the patient claimed intensive 
pain in the left axilla and arm. Although, the pain was declining in 
this area during next days, further complications occurred, specifi -
cally an infl ammation of mammilla and areola. She was treated for 
this infl ammation by standard antibiotics (amoxicillin). The pain 
occurred again and she fi rst noted a persistent “red-ring” decoration 
of areola. A few days later, the patient reported further induration 
of central quadrant directly behind areola. Based on anamnesis, 
there was an indication for initial phase of suspected mastitis. 

In July 2010,  an investigation by the percutaneous aspiration 
biopsy (PAB) was done. Its result gave an indication for local 
recurrence. Thereafter, local skin excision  was done in order to 
identity the origin of induration, however the fi nding was negative. 
Due to observed fl at infi ltration (34 x 22 mm)  MRI was done on 
August 16, 2010. The MRI described some indication for a new 
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proliferated infi ltration between central and lower median quadrant 
with further induration of skin, deformation of affected breast and 
retraction of its mammilla. Core-cut biopsy performed after MRI 
examination did not determine any neoplastic changes, however 
on the edge of specimen infl ammatory mesenchymal cellulization 
was increased. Recommended histologisation of the supraclavicu-
lar lymphnode and PET examination were not performed, because 
the patient decided to undergo antibiotic treatment recommended 
by her family doctor. This treatment was without any therapeuti-
cal effect. Due to pending complications with no improvement 
after conventional treatment in January 2011, the patient came to 
oncological centre for further investigation. Immediately mam-
mography (Fig. 1a) and ultrasound examinations were performed. 
The outcomes of these modalities excluded infl ammatory mastitis 
and indicated possible tumorous changes of mastitis carcinoma-
tosa. Very signifi cant progress in skin induration was confi rmed 
by MRI (Fig.1b). Infi ltrated region almost doubled its size (60 x 

40 mm) from previous control. Finally, high grade angiosarcoma 
was confi rmed based on additional core-cut biopsy. 

Results and discussion 

It is specifi ed as inter-anastomosing vascular channels which 
are intermingled with solid endothelial or spindle cell areas that 
show necrotic foci and numerous mitoses. Grade III (poorly dif-
ferentiated) angiosarcoma was diagnosed. In this particular case, 
more than 50 % of the total neoplastic area is composed of solid 
and spindle cell components without evident vascular channels 
(Fig. 2). From January to March, the patient received neoadjuvant 
chemotherapy (3 cycles of combination Docetaxel 150 mg and 
Gemcitabin 2000 mg). After chemotheraphy a simple left mastec-
tomy was performed. Pathological examination of a mastectomy 
specimen revealed satisfactory post therapeutic response, only a 
minimal residual angiosarcoma population was present.  Regres-

Fig. 1. (a) Mammography of the left breast – MLO projection – increased density of fi broglandular tissue with focal appearance in the upper 
quadrant of the left breast, (b) MRI of the breast-dynamic contrast enhanced study – markedly enhanced infi ltration with retractive changes 
and middle to high proliferating activity.
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a

Fig. 2. (a) Core-cut biopsy: high-grade angiosarcoma, composed of neoplastic spindle cell population arranged in cohesive clusters (distinct 
vascular spaces are formed and covered by hobnail cells), (b) Core-cut biopsy: hypercellulary part of the angiosarcoma, comprising of spindle 
and epitheloid cells with whorl formations and tiny capillaries, (c) Breast amputation: Residual vascular spaces fi lled with erythrocytes and 
covered by atypical endothelial cells, placed in a hyalinne stoma- this represents the sole residual neoplastic formations of the previously diag-
nosed angiosarcoma (all pictures hematoxylin-eosin stain, original magnifi cation x200). 

b c
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sive and reparative changes prevailed. Chemotheraphy of further 
3 cycles in previous combination was applied. Further  control 
mammography, ultrasound, MRI of the breast, CT of brain, chest 
and abdomen were with negative results in terms of distant me-
tastases. As of April 1, 2012, 14 months after assessment of this 
diagnosis and 11 months after treatment the patient was doing 
well, without evidence of recurrent disease. 

Conclusions 

Both primary and secondary angiosarcomas are rare. The 
prognosis for angiosarcoma of the breast whether it develops as 
“de novo” tumour or arising in a background of lymphedema or 
radiation therapy, is generally poor. The median survival period is 
14.5–34 months with a 5-year survival rate of approximately 15 %. 
A better survival rate has been correlated with low grade lesions 
with negative surgical margin. Death is usually due to metastases 
to lung, skin and bone, however some patients present with massive 
bleeding metastatic lesions. Association of BCT with angiosarcoma 
tumour needs further investigation and analysis since only a limited 
number of clinical cases are available. The multimodal therapeutic 
approach to this aggressive disease and comparison of clinical ex-
periences from other cancer institutes will be essential for further 
improvement of early stage diagnostics and treatment approaches. 

In the reported case  we would like to share our clinical experi-
ence with the treatment of secondary angiosarcoma after conserva-
tive breast treatment. However,  radiotherapy in the treatment of 
breast cancer is associated with an increased risk of subsequent sar-
coma, but the magnitude of this risk is rather small. Adjuvant radio-
therapy has become the standard of care in the conservative man-
agement of breast carcinoma and because of the number of patients 
has signifi cantly increased  over the past decade it is probable that 
radiation-induced breast sarcoma incidence will increase in near fu-
ture. As of today, less than 300 cases are reported in English written 
papers. Due to lack of clinical data there is no standard treatment 
procedure for this type of secondary cancer. Further sharing of 
clinical experience would help to establish the treatment protocols 
for this secondary malignance. It is clear that angiosarcoma is more 
prevalent in cases treated with radiotherapy, occurring especially in 
or adjacent to the radiation fi eld. Nevertheless, the small difference 
in risk of subsequent sarcoma for breast cancer patients receiv-
ing radiotherapy does not supersede the benefi t of radiotherapy. 
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