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Abstract
Purpose: Our aims were to study the incidence, age at diagnosis, familial aggregation of cancer, clinical presentation, delay/pitfalls in the diagnosis and overall survival 
of the different types of breast angiosarcomas.

Material and methods: We investigated all breast angiosarcomas diagnosed in the area of Vigo (Galicia, Spain) during the period between January 1974 and 
December 2020.

Results: Twelve patients (11 women and 1 man) with breast angiosarcoma were identified among a total of 5000 malignant neoplasms of the breast: 3 primary 
angiosarcomas and 9 secondary angiosarcomas (7 post-radiotherapy and 2 Stewart-Treves syndromes - associated with lymphedema). Globally, the 12 breast 
angiosarcomas represent 0.24% of all malignant breast cancers (BCs) in our healthcare area; that is to say, one breast angiosarcoma is diagnosed every 400 BCs. The 
mean age at diagnosis was 66.5 years (range: 28-91). We highlight the intense familial aggregation of cancer (present in almost all cases) but genetic studies have 
only been performed in two of them. All the primary angiosarcomas appeared as palpable nodules, while the secondary ones showed a more heterogeneous clinical 
picture (cutaneous oedema, hematomas, red-bluish macules or even as nodules). This non-specific clinical presentation caused errors and was one of the causes of the 
diagnostic delay. The mean interval between the diagnosis of BC and angiosarcoma was 106 months (SD 46). Angiosarcomas showed very aggressive behaviour: 8 of 
the 12 patients died, and survival ranged from 3 months to 19 months after diagnosis, with high rates of local and distant progression.

Conclusions: Breast angiosarcoma is a neoplasm with extremely poor prognosis. Due to its rarity and its different forms of presentation, it represents a diagnostic 
challenge. We have observed an intense and striking familial aggregation of cancer that leads us to think that there is a genetic predisposition that plays an important 
role in the carcinogenesis of breast angiosarcomas. Investigating and clarifying this predisposition could have consequences in its prevention and in the treatment 
planning (e.g., radiotherapy) of patients with BC.

*Correspondence to: Vanesa Rodríguez-Fernández, Service of Obstetrics and 
Gynaecology, Vigo University Hospital Complex, Álvaro Cunqueiro Hospital, 
Estrada Clara Campoamor nº 341 - 36312 Vigo, Pontevedra, Spain, Tel: 0034-986-
825-130; 0034-986-825-137; E-mail: vanesa.rodriguez.fernandez@sergas.es

Key words: breast sarcoma, breast angiosarcoma, primary angiosarcoma, 
radiation-induced angiosarcoma, stewart-treves syndrome, breast cancer

Received: December 04, 2020; Accepted: December 18, 2020; Published: 
December 21, 2020

Introduction
Breast sarcomas are histologically heterogeneous non-epithelial 

malignant tumours derived from mesenchymal cells, arising from 
mammary connective tissue. They are rare, representing less than 1% 
of all breast cancers (BCs) and less than 5% of all soft tissue sarcomas 
[1,2].

The subtype of sarcoma strongly linked to the breast is the 
angiosarcoma, originating in the endothelial vascular cells. It is an 
aggressive tumor, with rapid proliferation and infiltration of the 
surrounding tissues, generally associated with a poor prognosis [3]. 
Angiosarcomas can be “primary” when they originate de novo or 
“secondary” to BC treatment (secondary to radiotherapy or in the 
context of arm/breast/chest wall lymphedema). Therefore, we have 
three different clinicopathological entities or subtypes of angiosarcoma 
related to the breast: primary angiosarcoma of the breast [4], radiation-
induced angiosarcoma [5] and angiosarcoma that arises in areas with 
chronic lymphedema (also called Stewart-Treves syndrome) [6].

In this article, we present the series of 12 cases of breast 
angiosarcomas diagnosed in our healthcare area in the last decades and 
discuss the frequency, etiology, clinical presentation, age at diagnosis, 

familial aggregation of cancer, diagnostic delay, and outcome of this 
rare breast neoplasm.

Material and methods
All cases of breast angiosarcomas diagnosed in different hospitals 

in the health area of Vigo (Municipal Hospital of Vigo, Xeral University 
Hospital of Vigo, Meixoeiro Hospital, Álvaro Cunqueiro University 
Hospital and Povisa Hospital) during the period between January 1974 
and December 2020 were included in the study.

The medical records of the 12 cases were studied retrospectively and 
prospectively. Personal data, familial aggregation of cancer and clinical 
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presentation were included, as well as radiological, histological and 
immunohistochemical findings. An individualized clinical follow-up of 
all patients allowed us to know the exact moment of local recurrences 
and distant metastases, as well as the date and cause of death. The data 
obtained in this study were entered into a computer database developed 
in the Microsoft Excel program. The statistical analysis was carried out 
with the statistical program SPSS-PC for Windows.

Results
Of the total of 5000 BCs in our series, a total of 12 malignant 

neoplasms of the breast were classified as breast angiosarcomas: 3 
primary angiosarcomas and 9 secondary angiosarcomas (7 radiation-
induced angiosarcoma and 2 Stewart-Treves Syndromes). Breast 
angiosarcomas represent 0.24% of all breast malignant neoplasms in 
our series. Therefore, around one breast angiosarcoma is diagnosed for 
every 400 BCs (Table 1). The mean age at the time of diagnosis of breast 
angiosarcomas was 66.5 years (range: 28 - 91 years). No statistically 
significant differences were found between the age of presentation and 
the types of angiosarcoma (Table 2). 

The mean interval between the diagnosis of BC and secondary 
angiosarcoma was 106.1 months (SD 46). The interval ranged from 
3 years and 11 months (the shortest) to 12 years and 10 months 
(the longest) (Tables 3 and 4). There were no statistically  significant 
differences in the  diagnostic interval time between the groups of 
secondary angiosarcomas (post-radiotherapy vs. Stewart-Treves 
syndrome) (p >0.05) (Table 3). 

Noteworthy is that the three cases of primary angiosarcoma 
presented as a “palpable nodule”. The age of the youngest patient 
(28 years) led to a significant diagnostic delay since the ultrasound 
imaging findings suggested benignity. In this case, the rapid growth of 
the tumor led to a more interventional aptitude, which provided the 
diagnosis. The other two women with primary breast angiosarcomas, 
aged 56 and 66, had a history of reduction mammoplasty and previous 
trauma, respectively (Table 4).

The clinical presentation of the two women with angiosarcomas 
secondary to chronic lymphedema (Stewart-Treves syndrome) 
was in the form of bluish-red macules on the skin of the arm with 
lymphedema. Angiosarcomas secondary to radiotherapy showed a 

more heterogeneous clinical picture with retraction or skin induration 
in some cases, in the form of a hematoma in another, or as a bluish-red 
macula or as a palpable nodule. The only man in our series of secondary 
angiosarcomas showed a palpable nodule at the level of the irradiated 
upper limb (arm) showing small lymphedema (Table 4).

The obstetric history and the menarche did not show any 
significant findings, apart from the fact that 2 of the women with 
primary angiosarcomas were nulliparous and the other patient with 
primary angiosarcoma had only a single child at the age of 23 years. On 
the contrary, the women with secondary angiosarcomas had a greater 
offspring (Table 5).

However, what caught our attention is the intense familial 
aggregation of cancer (Table 5). Unfortunately, so far genetic studies 
have only been started in two of the twelve cases: in one of them the 
panel of genes associated with BC was negative (case number 12), and 
in the other patient (case number 2), two point mutations were found 
(in the CHEK2 gene (c.349A> G, p.Arg117Gly) and in the PALB2 gene 
(exon4: c.1010T> C, p.Leu337Ser)).

Since it is a rare disease and due to its heterogeneous presentation, 
we frequently observe delays and/or errors in diagnosis. We detail 
them individually in table 6.

50% of breast angiosarcomas (6 of 12) were classified, according 
to histological grade, as high histological grade: poorly differentiated 
angiosarcomas. Overall, their behavior was extremely aggressive, 
causing death in 8 of the 12 cases in our series, with a survival range 
that ranged from 3 to 19 months, with high rates of local and remote 
progression. One of the women with angiosarcoma died of metastasis 
from the previous BC. The follow-up time for female survivors is too 
short to draw definitive conclusions (Table 7).

Discussion
Breast angiosarcoma is a rare clinical entity. It arises from the 

mammary stroma and is the most common sarcomatous malignancy 
in the mammary gland. It originates from endothelial cells that line 
blood (and/or lymphatic) vessels. We distinguish three different clinical 
entities: primary angiosarcomas and two different types of secondary 
angiosarcomas (those that arise after radiotherapy for a previous BC 
and those that arise on an area - breast or arm - with intense chronic 
lymphedema after surgical treatment of a BC with or without radiation 
therapy, also called Stewart-Treves syndrome).

Due to its extreme rarity, the specific incidence is difficult to define. 
In our series, only 12 angiosarcomas were identified among a series of 
5000 malignant neoplasms of the breast, which represented 0.24%. This 
means that at least in our environment, a breast angiosarcoma will be 
diagnosed approximately for every 400 BCs. Wang et al. [7] in a similar 
series of 5000 BC identified 11 angiosarcomas, which reinforces our 
findings regarding the incidence of this entity. As in our series, these 
authors only found three patients with primary breast angiosarcomas. 

No. of cases (% of total BCs)
Primary angiosarcoma 3 (0.06%)
Post-radiotherapy angiosarcoma 7 (0.14%)
Stewart-Treves Syndrome 2 (0.04%)
Total 12 (0.24%)

Table 1. Frequency of breast angiosarcoma in relation to the total series of BC

No. 
of cases

Mean age
(years)

Standard 
deviation (SD)

Age 
range 
(years)

Significance 
level

Primary 
angiosarcoma

3 (women) 50 19.7 28 - 66 

p > 0.05
Post-radiotherapy 
angiosarcoma 6 (women) 70.7 13.2 52 - 86

Stewart-Treves 
Syndrome 2 (women) 66.5 24.7 49 - 84 

Post-radiotherapy 
angiosarcoma 1 (man) 91 - 91 

Total 12 66.5 18.5 28 - 91 

Table 2. Age at the time of diagnosis of breast angiosarcoma.

No. of 
cases

Interval BC – 
Angiosarcoma
Mean (SD)

Significance
level

Post-radiotherapy angiosarcoma 
(women) 6 109.5 months (53,9)

p > 0.05Stewart-Treves Syndrome (women) 2  81 months (12,7)
Post-radiotherapy angiosarcoma 
(man) 1 136   months     

Total 9 106.1 months (46)

Table 3. Interval between the diagnosis of BC and secondary breast angiosarcoma
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No. 
Age at diagnosis

Clinical presentation of angiosarcoma
BC Angiosarcoma

Primary angiosarcoma
n = 3 women 

1 28 years Palpable nodule in the right breast (retroareolar).
2 56 years Palpable nodule in left breast (UUQ). Previous reduction mammoplasty.
3 66 years Palpable nodule in the left breast (LIQ). Previous trauma.

Post-radiotherapy angiosarcoma
n = 6 women

4 49 years >>> 57 years
Interval: 7 years and 4 months

Cutaneous thickening in the left breast (UIQ, on the capsule of the breast 
prosthesis). Nodular images are not observed.

5 36 years >>> 52 years
Interval: 15 years and 10 months

Deep hematoma in the left breast (on the capsule of the breast prosthesis).
Oncological history: Bilateral BC at 36 (left) and 41 years (right).

6 68 years >>> 74 years
Interval: 5 years and 8 meses

Palpable nodule in the right breast (over lumpectomy scar).
Oncological history: Bilateral BC at 61 (left) and 68 years (right).

7 69 years >>> 78 years
Interval: 9 years and 2 months

Induration and redness of the skin of the breast with a periareolar node  
excrescence.

8 73 years >>> 77 years
Interval: 3 years and 11 months

Skin retraction in the scar (UOQ) 2 years after left breast surgery. Two 
years later, a bluish-red macula appears on the skin in the same area.

9 73 years >>> 86 years
Interval: 12 years and 10 months Red-bluish macules on the skin of the right breast.

Stewart-Treves syndrome
n = 2 women

10 42 years >>> 49 years
Interval: 6 years Red-bluish macules on the skin of the right arm with lymphedema.

11 76 years >>> 84 years
Interval: 7 years and 6 months Red-bluish macules on the skin of the left arm with lymphedema.

Post-radiotherapy
angiosarcoma
n = 1 man

12 79 years > 90 years
Interval: 11 years and 2 months

Palpable nodule in the right upper limb (arm).
Other oncological history: Prostate cancer at 72 years of age.

Table 4. Ages and intervals of presentation of BC and angiosarcoma & clinical presentation of breast angiosarcoma

UUQ: Union of Upper Quadrants; LIQ: Low Inner Quadrant; UIQ: Upper Inner Quadrant; UOQ: Upper Outer Quadrant

No.
Age

M: Menarche
GPA
Age 1st. Birth

Familial aggregation of cancer and genetic studies

Post-radiotherapy angiosarcoma
n = 6 women 

1
57 years

M: 13 years
G3P3A0
26 years

He has 10 siblings: Brother (Male BC: 70 years), Brother (Prostate), Brother (Hepatocarcinoma and Basal 
Cell Carcinoma), Sister (BC).
Niece (BC: 35 years) and Granddaughter (Medulloblastoma: 3 years).
Paternal line: Father (Hepatocarcinoma), Aunt (BC), Aunt (BC).

2
52 years

M: 14 years
G4P2A2
29 years

Mutations found:
-  CHEK2: c.349A>G, p.Arg117Gly
-  PALB2: exon4: c.1010T>C, p.Leu337Ser
Paternal line: Father (Prostate), Aunt (BC: 47 years), Uncle (Bone).
Maternal line: Uncle (Prostate).

3
74 years

M: 11 years
G3P3A0
23 years

Sister (BC: 70 years) and Sister (CRC: 67 years).
Maternal line: Aunt (CM).

4
78 years

M: unknown
G4P4A0 Does not refer to familial cancer aggregation.

5
77 years

M: 14 years
G4P4A0
31 years

Daughter (Conjunctival Microinfiltrating Carcinoma + Pituitary Adenoma + Atypical CML).
Paternal line: Aunt (Uterus). 

6
86 years

M: unknown
G4P4A0 Paternal line: Father (Prostate) and Uncle (Leukemia).

Stewart-Treves syndrome
n = 2 women

7
49 years

M: unknown
G4P2A2 Daughter (Brain Tumor: 18 years).

8
84 years

M: 12 years
G0P0A0 Sister (Bilateral BC: 38 years).

Post-radiotherapy
angiosarcoma
n = 1 man

9
90 years Maternal line: Mother (BC: > 60 years).

Primary angiosarcoma
n = 3 women

10
28 years

M: 12 years
G0P0A0 Maternal line: Aunt (CRC).

11
56 years

M: 12-13 years
G1P1A0
23 años

Paternal line: Grandfather (Lung), Father (Prostate) and Uncle (Prostate).

12
66 years

M: 12 years
G0P0A0

Complete Genetic Panel: NEGATIVE.
Brother (Lung) and Brother (CCR and Lung).
Maternal line: Mother (BC: >50 years), 2 Uncles (CRC) and 1 Aunt (CRC).

Table 5. Angiosarcoma: Obstetric history and familial aggregation of cancer (genetic studies). 

G: Gravida Number of Pregnancies; P: Para Number of Births of Viable Offspring; A: Abortus, CRC: Colo-Rectal Carcinoma; CML: Chronic Myeloid Leukemia
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No.
Age Diagnostic error/ delay

Post-radiotherapy angiosarcoma
n = 6 women

1
57 years

Clinical picture of at least 4 years of evolution: small erythematous area and tight skin, over mastectomy scar. Interpreted, by imaging 
studies, as prosthetic capsulitis (mild-moderate grade). Four months before diagnosis, local worsening is observed: extension of 
the superficial hematoma, redness of the entire breast, and an increase in temperature. It is interpreted as an infected hematoma, 
with good response to antibiotic treatment. Skin thickening persists in the left breast, without defined nodular lesions. The skin was 
biopsied and the prosthesis was removed, confirming the diagnosis of angiosarcoma.

2
52 years

Initial clinical suspicion: focal rupture of the breast prosthesis.
The pathologist describes an atypical vascular proliferation and recommends close monitoring to rule out a possible low-grade 
angiosarcoma, which was confirmed after a recurrence 11 months after the first diagnosis.

3
74 years

Initial clinical suspicion: recurrence of BC. No diagnostic delay.
Local recurrence of angiosarcoma at 2 and 11 months. However, she died free of angiosarcoma due to pulmonary metastases of the BC.

4
78 years Initial clinical suspicion: inflammatory vs locally advanced breast carcinoma. No diagnostic delay.

5
77 years

It is possible that the skin retraction that appeared 2 years before the definitive diagnosis of angiosarcoma (cannot be confirmed) 
could already be related to the initial stages of angiosarcoma. 
Error: The biopsy prior to simple mastectomy, which provided the definitive diagnosis of angiosarcoma, was erroneously reported as 
a recurrence of BC.

6
86 years Initial clinical suspicion: angiosarcoma. No diagnostic delay.

Stewart-Treves syndrome
n = 2 women

7
49 years We do not know this clinical information.

8
84 years We do not know this clinical information.

Post-radiotherapy angiosarcoma
n = 1 man

9
90 years We do not know this clinical information.

Primary angiosarcoma
n = 3 women

10
28 years

Delay from the first consultation to the histological diagnosis: 3 months. Size: 6.2 cm. She noticed steady growth for the past 3 
months.

11
56 years

Delay from the first consultation to the histological diagnosis: 14 months. Size: 4.5 cm. She noticed rapid growth in the last 8 weeks. 
ERROR: During the months prior to the definitive diagnosis, he had had several biopsies that were reported as benign.

12
66 years Delay from the first consultation to the histological diagnosis: 6 months. Size: 1.7 cm. He noticed rapid growth in the last 6 weeks.

Table 6. Delay and/or errors in the diagnosis of breast angiosarcoma

No.
Age Histologic grade Status at the end of follow-up

Cause of death
Survival after diagnosis of 
angiosarcoma

Post-radiotherapy angiosarcoma
n = 6 women

1
57 years Grado III

She died of angiosarcoma.
Local progression of the disease and pleural and liver metastases. 19 months

2
52 years Grado I

She lives.
Pleural metastasis of BC treated with a complete response 12 years ago. Currently 
disease free. 96 months

3
74 years Grado III

She died for BC.
Lung metastases from BC. 113 months

4
78 years Grado III

She died of angiosarcoma.
Local progression of the disease. 7 months

5
77 years Grado III

She died of angiosarcoma.
Local progression of the disease. 14 months

6
86 years Grado III

She died of angiosarcoma.
Local progression and metastasis to the facial muscle. 16 months

Stewart-Treves syndrome
n = 2 women

7
49 years Grado II

She died of angiosarcoma.
Local progression and lung metastases. 9 months

8
84 years Grado I

She died of angiosarcoma.
Local progression of the disease. 19 months

Post-radiotherapy angiosarcoma
n = 1 man

9
90 years Grado III

He died of angiosarcoma.
Local progression of the disease. 3 months

Primary angiosarcoma
n = 3 women

10
28 years Grado II

She lives.
Disease free. 3 months

11
56 years Grado II

She died of angiosarcoma.
Local progression and liver metastases. 14 months

12
66 years Grado I She lives.

Disease free. 8 months

Table 7. Breast angiosarcoma: histological grade, survival (months) and cause of death
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Therefore, we conclude that the incidence of primary angiosarcoma is 
0.06% of all BCs. Secondary angiosarcomas, although more frequent 
than primary ones, are also a rare clinical entity: 0.18% of all BCs in our 
series (0.14% in the case of post-radiotherapy angiosarcomas and only 
0.04% Stewart-Treves syndromes).

Primary angiosarcomas tend to occur at younger ages, often in 
women younger than 40 years (between 20 and 40 years) [8,9]. However, 
in our series the three women diagnosed with primary angiosarcomas 
were 28, 56 and 66 years old, respectively (mean age: 50, range: 28-
66). The mean age at the time of diagnosis of secondary angiosarcomas 
is higher than the age of primary angiosarcomas (median 64, range: 
44-84 years) [10]. In our series, the mean age of post-radiotherapy 
angiosarcomas was 70.7 years (range: 52-86) and 66.5 years for Stewart-
Treves syndrome (range: 49-84 years). The only man in the series with 
secondary breast angiosarcoma was diagnosed at age 91.

Secondary radiation-induced angiosarcomas follow the criteria 
established by Cahan et al. in 1948 [11], which were modified by Arlen 
et al. in 1971 [12]: a location in the previous field of radiotherapy, a 
latency period of at least 3 years (period ranging from 1 to 26 years 
in the literature) (Table 8) and a histological discordance between 
primary and secondary tumor.

Secondary angiosarcoma associated with chronic lymphedema was 
first described in 1948 by Stewart and Treves, since then it has also been 
known as Stewart-Treves syndrome. It arises after a period ranging 
from 4 to 27 years and develops on the limb with lymphedema or on 
the chest wall itself after a mastectomy with axillary lymphadenectomy 
[13]. In most of these secondary cases there is evidence of tissue injury 
induced by both radiation and lymphedema.

One of the long-term complications of radiotherapy is the 
development of secondary malignancies, which was a debate 
when breast conserving treatment for BC emerged (showing that 
lumpectomy plus radiotherapy obtained similar results to mastectomy 
plus lymphadenectomy in terms of survival). Huang and Mackillop 
[24] demonstrated that BC patients treated with radiotherapy had a 
15.9-fold increased risk of developing angiosarcomas compared to 
controls. However, we will always have to take into account the extreme 
rarity of this clinical entity.

Radiation therapy can increase the risk by causing radiation-
induced mutations in exposed tissues (mammary gland, chest wall 
and upper limb) and also by contributing to the development of 
lymphedema. It is obvious that the risk of developing an angiosarcoma 
does not outweigh the benefit of current treatment protocols. Therefore, 
radiotherapy continues to play a critical role in the treatment of BC 
[25]. Furthermore, technological advances have significantly improved 

the field of radiation therapy exposure. Also, the almost generalized 
implementation of selective sentinel node biopsy has decreased the 
incidence of lymphedema, helping to reduce the risk of radiotherapy-
induced carcinogenesis. A recent population-based study estimated the 
risk of radiation-induced angiosarcoma to be approximately 0.1% [22].

Primary angiosarcoma usually presents as a painless, ill-defined 
palpable mass that grows rapidly, reaching a size greater than 4 cm in 
the majority of reported cases (2/3 cases in our series exceeded 4 cm) 
[26,27]. In our series, the three primary angiosarcomas presented as a 
“palpable nodule”. Frequently, the rarity of this entity and sometimes 
the extremely young age of these women cause errors and excessive 
delays in diagnosis (Table 6). Our youngest patient (28 years old) had 
consulted months before for a breast lump whose ultrasound imaging 
findings suggested benignity. Finally, the rapid growth rate of the 
tumor required a more interventional aptitude, which provided the 
definitive diagnosis.

However, the clinical presentation of secondary angiosarcomas is 
more varied. Its heterogeneous presentation and its rarity contribute 
to a significant delay between the first symptom and the definitive 
diagnosis. Secondary angiosarcomas can present in the form of palpable 
nodules, as a hematoma or with essentially cutaneous symptoms in the 
form of macules, plaques or nodules with a red-purplish coloration that 
can simulate benign skin lesions. If they are not diagnosed and treated, 
they progress and increase in size, and may be complicated by ulcers 
or edema [28]. The growth is explosive in high-grade tumors and more 
insidious in low-grade ones. In our series, the clinical presentation 
coincides with that described in the literature: palpable nodule for 
primary angiosarcomas and more heterogeneous skin lesions in the 
case of secondary angiosarcomas.

One of the reasons that contributes to the diagnostic delay is 
explained by the fact that imaging findings can be nonspecific and 
inconclusive [29]. Mammography may reveal a thickening of the 
skin and an ill-defined superficial mass. Ultrasound usually shows 
a heterogeneous hypervascular mass associated with architectural 
distortion. These findings are nonspecific, especially if they are located 
near the dermis, and may suggest benign skin changes induced by 
radiation therapy. Magnetic resonance imaging is more reliable, it 
allows determining the extent of the lesion, and it allows recognizing 
a heterogeneous mass with lakes of blood that increase rapidly due to 
hemorrhages. Angiosarcomas usually metastasize hematogenously, 
making lymphadenectomy unnecessary since the lymph nodes in the 
armpit are usually not affected.

The definitive diagnosis is provided by biopsy and histological 
study, being necessary to use immunohistochemical techniques that 
confirm the endothelial nature of the tumor (antigen related to factor 

Author Publication year No. of cases Latency time* in years: median 
(range) Age at diagnosis: mean (range)

Strobbe et al. [14] 1998 21 7 (3-10,1) 68 (43-81)
Billings et al. [15] 2004 27 5.5 (3-11) 69 (50-69)
Kirova et al. [16] 2005 27 (3-20,3) 57 (36-74)
Hodgson et al. [17] 2007 31 5.1 67.6
Seinen et al. [18] 2012 35 7 (4-8) 67 (47-89)
Torres et al. [19] 2013 95 7 (1.4-26) 71 (34-92)
D’Angelo et al. [20] 2013 79 7 (3-19) 68 (36-87)
Cohen-Hallaleh et al. [21] 2017 49 7.8 (4.4-11,6) 71
Rombouts et al. [22] 2019 209 8 (3-20) 58 (18-97)
Salminen et al. [23] 2020 50 7.7 (1-24) 70.4

Table 8. Literature review: Clinical studies that include secondary radiation-induced angiosarcomas (latency time and age at diagnosis). *Latency time: time interval between radiation 
therapy and diagnosis of angiosarcoma
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VIII, vascular endothelial growth factor - VEGF -, CD34 and CD31 - 
the most common and with the highest sensitivity and specificity for 
angiosarcomas -) [25]. Most of them are poorly differentiated tumors, 
a fact that also coincides with the findings of our series (grade III in 
50%). A source of error for the pathologist is low-grade angiosarcomas 
that can be erroneously interpreted as benign lesions, especially when 
the sample is small and the clinician does not suggest to the pathologist 
the possibility of angiosarcoma as a differential diagnosis.

In our series, we have observed a striking and intense familial 
aggregation of cancer. This fact has not been widely studied in the 
literature [30] and perhaps we should begin to take it more into account, 
since it could allow us to select a group of patients with a higher risk 
of developing radiation-induced angiosarcomas and consider avoiding 
this type of treatment, as far as possible.

Most of the genes that predispose to cancer are involved in DNA 
repair. Therefore, it is plausible that those patients with certain genetic 
alterations related to different Hereditary Cancer Syndromes were 
more susceptible to developing angiosarcomas as well.

Bree et al. in 2002 [31] demonstrated that genetic predisposition plays 
a fundamental role in the development of secondary angiosarcomas. 
More recently, Kadouri et al. [32] found a high frequency of BRCA1 
and BRCA2 mutations in patients diagnosed with post-radiotherapy 
angiosarcoma and estimated the risk for carriers to be approximately 
twice as high. Jiang W et al. describe a case of angiosarcoma in a BRCA1 
positive patient (187delAG) with a previous bilateral BC [33]. A high 
percentage of p53 mutations associated with angiosarcoma cases was 
also found [34,35]. Li-Fraumeni Syndrome is an autosomal dominant 
inherited disorder that presents a greater susceptibility to radiation, 
therefore, the indication for radiation therapy in these patients is 
controversial [36,37]. The investigations carried out by the group of 
Thibodeau el al. [38], demonstrate a mutational pattern associated 
with genes involved in DNA repair. In our series, the intense familial 
aggregation is striking, but only two patients underwent a genetic study 
(Table 5).

At present, advances in clinical and molecular genetics and the 
possibility of breast conserving therapy (which involves radiotherapy) 
in a large part of patients with BC force us to ask ourselves and 
investigate if we can avoid or reduce the appearance of secondary 
angiosarcomas.

It is necessary to promote good genetic counselling. The simplest 
and cheapest tool is the elaboration of a correct family tree that has to 
be updated as time goes by. We must not forget that sometimes cancers 
in other members of the family are subsequent to the diagnosis of BC, 
hence familial aggregation of cancer is more important than simple 
familial history of cancer.

The low incidence of secondary angiosarcomas in BC patients makes 
this investigation difficult. There is currently no clear consensus on its 
management. Surgical resection with negative margins is the mainstay 
of treatment, either by conservative surgery or mastectomy for breast 
lesions [9,39]. In the case of involvement of the upper extremities, a 
wide local excision or even an amputation can be done. Surgical excision 
with wide margins is associated with a better prognosis [23]. Elective 
axillary lymphadenectomy is not justified, given the low frequency of 
regional lymph node metastases (11-20%), it is only performed if the 
armpit is clinically positive. The choice of adjuvant therapy is even 
more debatable. Adjuvant radiotherapy appears to have an additional 
benefit, especially in high-grade tumors or large neoplasms, as well as 

when the margins are positive or very close [40]. However, the role 
of adjuvant chemotherapy remains questionable, except in high-grade 
tumors (where it seems more beneficial) and in locally advanced cases 
where it becomes the mainstay of treatment [40].

Angiosarcoma is an aggressive, easily infiltrative tumor with a 
high rate of local recurrence and metastasis [15,41]. A fact that was 
also observed in our series: locoregional progression/recurrence rate 
of 66.7% and metastasis rate of 33.3%. The most significant prognostic 
factor for recurrence is the size of the lesion at diagnosis. Therefore, 
an early diagnosis is essential if we want to increase survival rates 
[41]. Local recurrences are common (45-60%) despite extensive 
tumor resection. Reported rates of advanced/metastatic disease at 
presentation range from 16% to 44%, and overall survival ranges from 
6 to 16 months [42]. In our series, angiosarcoma caused death in 8 of 
the 12 cases, with a survival interval in these cases that ranged from 3 
to 19 months.

Conclusion
Breast angiosarcoma is a very rare clinical entity with a very poor 

prognosis due to its high rates of local and distant recurrence. The young 
age at the time of diagnosis of most primary angiosarcomas and the low 
incidence of both primary and secondary angiosarcomas together with 
the difficulties in their diagnosis cause diagnostic delays that condition 
their survival. Its diagnosis continues to be a challenge due to its non-
specificity from the clinical, radiological and histological point of 
view. The intense familial aggregation of cancer in these families may 
be reflecting a genetic predisposition so far little studied. Advances in 
clinical genetics, molecular genetics and sequencing techniques should 
allow us to investigate and deepen the genetic susceptibility of breast 
angiosarcomas. It is important to know this genetic susceptibility in 
order to be able to select those patients with a higher risk of radiation-
induced carcinogenesis and thus consider substituting radiotherapy for 
other alternative therapies with similar survival rates, as is the case of 
mastectomy versus more conservative approaches in selected cases.
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