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Radiation-Induced Breast Angiosarcoma Following Breast- Conserving Therapy. Report of 
Two Cases

1. Resume
Adjuvant radiotherapy plays an essential role in the prevention of 
locoregional recurrences of breast cancer and its efficacy has been 
demonstrated in several randomized trials. Radiation-induced 
angiosarcoma, an exceptional complication of radiotherapy, 
characterized by its malignancy and its polymorphic clinical and 
radiological presentation, has a very poor prognosis. We report two 
cases of radiation-induced mammary angiosarcoma in two patients 
with a history of breast cancer treated by conservative surgery and 
radiotherapy.After having presented our two observations, we will 
discuss through this observation, the epidemiological, diagnostic 
and therapeutic aspects of this type of rare aggressive tumors.

2. Abstract
Adjuvant radiotherapy plays an essential role in the prevention of 
locoregional recurrences of breast cancer and its effectiveness has 
been demonstrated in several randomized trials. Radiation-induced 
angiosarcomais an exceptional complication of radiotherapy, 
characterized by its malignancy and by its polymorphic clinical and 
radiological presentation, it has a very poor prognosis. We report 
two cases of radiation-induced breast angiosarcoma in two patients 
with a history of cancer breast treated with conservative surgery 
and radiotherapy. After having exposed our two observations, 
we will discuss through this observation, the epidemiological, 
diagnostic and therapeutic aspects of this type of rare aggressive 
tumors.

3. Introduction
Mammary angiosarcoma (MA) is a rare malignant mesenchymal 
tumor that develops at the expense of mammary vascular tissue. It 
represents 0.004 to 1% of all malignant breast tumors [1], and 8 
to 10% of mammary sarcomas [2]. They generally affect the skin, 

rarely the chest wall or the mammary parenchyma [3]. Its definitive 
diagnosis is purely histological. Authors have reported cases of 
radiation-induced mammary angiosarcoma (MA)in patients who 
have had conservative treatment for breast cancer. Although only 
about a hundred cases have been reported to date, the incidence 
of these tumors is likely to increase, given the growing number 
of patients who are candidates for conservative radio- surgical 
treatment of breast cancer. We report twonew cases.

3.1.Observation
This is a 68-year-old patient. Her history was marked by an 
infiltrating ductal carcinoma for which she underwent conservative 
surgery in 2015 (lumpectomy and axillary lymph node dissection) 
associated with radiotherapy (50 Gy on the mammary gland with 
an overprint of 10 Gy at the tumor bed). Anti-estrogen hormone 
therapy was prescribed for aperiod of five years due to the positivity 
of the hormone receptors. The patient was followed up regularly. 
Six years after the radio-surgical treatment, a mastectomy was 
performed with angiosarcoma grade II. The patient consulted 1 
year after the appearance of a macular lesion along the mastectomy 
scar.Clinical examination revealed purplish macules throughout 
the mastectomy scar.

3.2. Observation

This is a 54-year-old patient, type 2 diabetic under ADO. At 43, 
she presented with an infiltrating ductal carcinoma of the left breast 
(T1N1M0) for which she had conservative surgical treatment 
(lumpectomy and axillary lymph node dissection) associated with 
radiotherapy (50 Gy on the mammary gland with an overprint of 
10 Gy at the tumor bed). The patient was followed up regularly. 
11 years after the initial treatment, the patient consulted for the 
appearance of a permeation nodule on the lumpectomy scar (QII 
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of the left breast).On initial clinical examination: 2cm permeation 
nodule opposite the left QII tumorectomy scar without palpable 
nodule on an enlarged breast, free axillary areas.On ultrasound-
mammography, it is a post-therapeutic QII alteration of the left 
breast and a 7x3mm right intramammary lymph node classified 
as Briards 3 bilaterally.A biopsy of the permeation nodule 
was performed and histological analysis revealed the presence 
of a high-grade sarcoma, initially suggesting a high-grade 
leiomyosarcoma. grade, a rereading came back in favor of a post-
radiation angiosarcoma The extension assessment, including in 
particular a thoraco-abdominopelvic CT scan, found micronodules 
in the 2 lung fields of secondary origin. The patient received 5 
courses of chemotherapy; the follow-up clinical examination 
found an indurated breast with ulcerated lesion (Figure 2), with a 
large retro-nipple mass on the echo-mammogram, heterogeneous 
hypoechoic, with a hyperechoic center of 6 x 4.6 x 4.4 cm (Figure 
3). A left mastectomy was performed and the histopathological 
analysis: post-radiation angiosarcoma grade II.

4. Discussion
Breast angiosarcoma is a rare pathology, classified into 2 types: 
secondary angiosarcomas (80%) affecting patients who have 
already received radiotherapy, and primary angiosarcomas (PSA) 
(20%) (4) mainly affecting young women between 20 and 40 years 
old with no history. However, all age groups are affected, from 13 to 
85 years old [1].The first case of secondary ASM after conservative 
radiosurgical treatment of breast cancer was reported in 1987 by 
Body et al.[5]. Much data comes from cohorts of patients treated 
with irradiation for breast cancer. Taghian et al. studied a series 
of 7,620 patients treated at the Gustave Roussy Institute between 
1954 and 1983, 70% of whom had undergone radiotherapy. They 
reported a cumulative incidence rate of 0.2% at 10 years, 0.43% 
at 20 years, and 0.78% at 30 years. These data were taken up by 
Rubino et al. who established by means of a case-control study on 
14 radio-induced sarcomas that the risk of sarcoma was 30 times 
greater for doses of more than 44 Gy than for doses of less than 
15 Gy [8,9]. Proposed fourcriteria for the diagnosis of radiation-
induced sarcomas [6]: a history of radiotherapy; a clinical 
latency of several years (more than five years); the occurrence 
of the sarcoma in the irradiated field; histological confirmation 
of the sarcomatous nature of the post- radiation lesion. Our two 
observations met these diagnostic criteria.ASM is discovered in 
the majority of cases, following a nodule with a vascular, pulsatile 
character, black/purplish in color, voluminous with a size often 
between 2 and 11 cm [7], which increases rapidly in size, this is the 
case for both observations (Figure 1 and 2).Two clinical signs are 
pathognomonic of breast angiosarcoma: the purplish appearanceof 
the skin next to the tumor and the pulsatile nature of the mass 
[8]. Axillary adenopathies are exceptional, they only concern very 
advanced forms [9]. The diagnosis of ASM is essentially based on 
the histological analysis of biopsies taken at the level of a suspicious 
lesion [10].The mammographic appearance is not very specific and 
can even be misleading, simulating a benign lesion. On ultrasound, 

Figure 1: The patient was re-examined with excision of the entire 
mastectomy scar, which was diagnosed at the anapathology as grade II 
breast angiosarcoma.

Figure 2: The patient received 5 courses of chemotherapy; the follow-up 
clinical examination found an indurated breast with ulcerated lesion.

Figure 3: A left mastectomy was performed and the histopathological 
analysis: post-radiation angiosarcoma grade II.
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the mass is of heterogeneous echostructure associating both hyper 
and hypoechoic areas, with low attenuation of the ultrasound beam. 
The contribution of color Doppler is more interesting in showing the 
vascular nature of the tumor, the contribution of CT is important, it 
shows a mass that enhances very significantly after injection of the 
contrast product and a partial homogenization for the late times. 
On magnetic resonance imaging (MRI), angiosarcoma presents as 
a mass with a hyposignal in T1 and a hypersignal in T2 with tabular 
areas in the periphery presenting a more intense hypersignal in T2, 
suggesting the presence of blood vessels [11,12]. The definitive 
diagnosis is histological. However, it is faced with diagnostic 
difficulties, especially on biopsies. It must be carried out on the 
entire tumor.Macroscopically, the tumor has a size that varies 
between 1 and 20 cm (average 5 cm). It is poorly defined, spongy 
in appearance when cut and hemorrhagic. Histologically, the 
tumor proliferation infiltrates the lobular stroma and surrounding 
tissues. It is composed of irregular anastomotic vascular cavities, 
lined by one or more layers of endothelial cells. Mammary 
angiosarcomas are graded. The system proposed by Donnell et al. 
has proven its prognostic impact [9]. Three grades (I, II, III) are 
distinguished according to nuclearatypia, mitotic activity and the 
proportion of solid aggregates of spindle cells, ranging from the 
well-differentiated form to the poorly differentiated form [1,14].
The classical treatment of radiation-induced sarcomas is surgery. 
Robinson et al. [15] wrote that "radical surgery is the only chance 
of cure" [15]. Given the extreme rarity of axillary invasion, axillary 
dissection is useless unless there are palpable lymph nodes [1-16]. 
A simple lumpectomy can be proposed for small tumors less than 3 
cm, with a wide safety collar greater than 1 cm. This lumpectomy 
must be supplemented by aexternal radiotherapy in the manner of 
conservative treatment for carcinomas. Postoperative radiotherapy 
recommended by some authors does not seem to prevent local 
recurrences for others [14,17]. Adjuvant chemotherapy in 
angiosarcomas has been disappointing. Chemotherapy seems to 
provide a gain in survival and a reduction in local recurrences 
and metastases. On the other hand, for hormone therapy, no study 
has justified its use in treatment.A new therapy may be offered by 
trials of biological treatments using anti-growth factor antibodies, 
notably anti-vascular endothelial growth factor (VEGF) and anti-
fibroblast growth factor (FGF) [9,18].The prognosis of these 
tumors remains unfavorable because for the majority of them, the 
diagnosis is made at a late stage [19], the overall five-year survival 
rate is around 30% [7,11]. Tumor size at the time of diagnosis is the 
major prognostic factor, hence the importance of early diagnosis of 
this tumor [7,20]

5. Conclusion
Radiation-induced sarcomas represent a rare but serious 
complication of radiotherapy in the context of breast cancer. This 
tumor has a poor prognosis and its diagnosis must be considered in 
the event of any change in skin color in a patient with a history of 

radiotherapy. A positive diagnosis is based on histological analysis 
of biopsies taken from the lesion in question. Their treatment is 
primarily surgical and justifies long-term monitoring of irradiated 
patients in orderto allow early diagnosis and complete excision.

        References

1. Chouhou L, Moussaoui DR, Khaled H, Fehri HS, Jalil AL Souad-
ka A. Breast angio,sarcomas: three case reports. Annals of Surgery. 
2003; 128(1):43-48.

2. Boufettal H, Noun M, Hermas S, Samouh N, Benayad S, Karkouri 
M Breast angiosarcoma: about a case. Annals of pathology. 2013; 
33(3):217-22.

3. Tomasini C, Grassi M, Pippione M. Cutaneous Angiosarcoma aris-
ing in an irradiated breast: case report and review of theliterature. 
Dermatology. 2004;209(3):208-14.

4. SHerman, M Berlière, A Gerday, PJr. sGaarclaonmt,aLi.nFael-
3la2h-year-old p, atient. 39th DAYS OF THE FRENCH SOCIETY 
OF SENOLOGY AND BREAST PATHOLOGY Lille. 2017.

5. Amine Majdoubi, &, Badr Serji, Tijani El Harroudi. 2022.

6. Body G, Sauvanent, Calais G. Cutaneous angiosarcoma of the breast 
after operated and irradiated mammary adenocarcinoma. J Gynecol 
Obstet Biol Reprod. 1987;16:479-83.

7. Cahan WG, Woodard HQ, Higinbotham NL. Sarcoma arising in irra-
diated bone: Report of eleven cases. Cancer.1948;1:3-29

8. Nakamura R, Nagashima T, Sakakibara M. Angiosarcoma arising in 
the breast following breast- conserving surgery with radiation for 
breast carcinoma. Breast Cancer. 2007;14:245-9.

9. Wafa Rekik Bouraoui, Aida Goucha, Jamel Ben Hassouna, Bouthein 
Debbabi. Breast angiosarcomas: about these cases. Imagerie de la 
Femme. 2011; 21(1):21-27.

10. Barrenetxea G, Schneider J, Tánago JG, Pérez C, Cenreno MM, Es-
cudero R.Angiosarcoma of the breast and pregnancy a new therapeu-
tic approche. Eur J Obstet Gynecol Reprod Biol. 1995;60(1):87-9. 

11. Blanchard DK, Reynolds C, Grant CS. Radiation-induced breast sar-
coma. Am J Surg. 2002;184:356- 8

12. Kirova Y, Vilcoq JR, Asselain B. Radiation-induced sarcomas after 
breast cancer: experience of the Curie Institute and review of the 
literature. Cancer Radiother. 2006;10:83-90.

13. Elwady N, Ousehal A, Alibou F, Tazi Z, Boukind H, Kadiri R. An-
giosarcoma of the breast. Radiological aspects. A case report. J Ra-
diol. 2000;81:50-3.

14. Thériault M, Lalonde L, David J, Gaboury L, Trop I. Primary angio-
sarcoma of the breast. Image Femme. 2007;17: 189-95

15. Chen KT, Kirkegaard DD, Bocian JJ. Primary angiosarcoma of the 
breast in men. Ann Pathol. 2005; 25(3): 235-9.

16. son E, Neugut A, Wylie P. Review: clinical aspects of postirradiation 
sarcomas. J Nat Cancer Inst. 1988; 80:233-4.

17. Bobin Y, Dolbeau B, Bernard C, Mignotte H, Rivoire M. Angiosar-
coma of the breast: a report of four cases with review of the litera-
ture. Bull Cancer. 1991; 78:1037-44.

https://pubmed.ncbi.nlm.nih.gov/12600328/#:~:text=We report three cases of breast angiosarcoma observed,the last one. Mastectomy is the reference treatment.
https://pubmed.ncbi.nlm.nih.gov/12600328/#:~:text=We report three cases of breast angiosarcoma observed,the last one. Mastectomy is the reference treatment.
https://pubmed.ncbi.nlm.nih.gov/12600328/#:~:text=We report three cases of breast angiosarcoma observed,the last one. Mastectomy is the reference treatment.
https://pmc.ncbi.nlm.nih.gov/articles/PMC7320594/#:~:text=Angiosarcoma is an endothelial malignant tumor%3B angiosarcoma located,in a 16-year-old girl in a resource-constrained country.
https://pmc.ncbi.nlm.nih.gov/articles/PMC7320594/#:~:text=Angiosarcoma is an endothelial malignant tumor%3B angiosarcoma located,in a 16-year-old girl in a resource-constrained country.
https://pmc.ncbi.nlm.nih.gov/articles/PMC7320594/#:~:text=Angiosarcoma is an endothelial malignant tumor%3B angiosarcoma located,in a 16-year-old girl in a resource-constrained country.
https://pubmed.ncbi.nlm.nih.gov/15459534/
https://pubmed.ncbi.nlm.nih.gov/15459534/
https://pubmed.ncbi.nlm.nih.gov/15459534/
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354


united Prime Publications LLC., https://ajsuccr.org/                                                                                                                                                 4

                                                                                                                                                                                                              Volume 8 | Issue 4

18. Murakama S. Angiosarcoma of the breast. Report of case and its 
finding in MRI. Breast Cancer. 2001;8: 254-8.

19. Antman KW, Corson J, Greenberger J, Wilson R. Multimodality 
therapy in the management of angiosarcoma of the breast. Cancer. 
1982;50:2000-3

20. Wang EH, Sekyi-Out A, O’Sullivan, Bell RS. Management of long-
term postirradiation periclavicular complications. J Surg Oncol. 
1992;51:259-65

21. Rosen PP, Kimmel M, Ernsberger D. Mammary angiosarcoma. The 
prognostic significance of tumor differentiation. Cancer. 1988;62: 
2145-51.

okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354
okhttps://journals.aps.org/prl/abstract/10.1103/PhysRevLett.84.3354

