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Background: Primary angiosarcoma of breast (PAOB) is a rare and highly aggressive 

malignancy. There is no general agreement on optimal treatments or prognostic factors for this 

orphan disease. The objective of this study was to investigate the clinicopathologic features 

and management experiences of PAOB.

Methods: We performed a retrospective review of medical and pathologic records of 17 con-

secutive patients diagnosed with PAOB between January 2000 and February 2014 at FuDan 

University Shanghai Cancer Center. We evaluated the clinical characteristics, multimodality 

treatments, and associated clinical outcomes.

Results: A total of 16 patients were included in this retrospective study (median age at PAOB 

presentation 33.5 years, range: 19–56 years). Palpable tumor with or without breast skin 

ecchymosis presented as the most common initial symptom. All patients underwent surgery 

with curative intent. Median disease-free survival and overall survival (OS) were 9 months 

and 13.6 months, respectively. One-year and 3-year disease-free survival rates were 43.8% and 

6.3%, with OS rates of 93.8% and 78.1%, respectively. High histologic grade indicated poorer 

OS by univariate analysis (P=0.01). However, neither adjuvant chemotherapy nor radiotherapy 

contributed to clinical outcomes in our series.

Conclusion: PAOB is considered as an infrequent breast neoplasm with aggressive character-

istics. Histologic grade and early metastasis (within 12 months after diagnosis) are associated 

with poor prognosis. Regardless of grade, additional benefit was not observed with adjuvant 

therapy.
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Introduction
Angiosarcoma arises from endovascular tissue in various sites spontaneously or sec-

ondarily to ionizing radiation or chronic lymphedema.1 With the development of breast 

conservation therapy, secondary angiosarcoma (SA) seems somewhat increasing after the 

primary adjuvant radiotherapy (RT) and attracts extensive concern.2–4 Primary angiosar-

coma of breast (PAOB) is also a comparatively rare type accounting for ,0.1% of malig-

nant breast neoplasms.5 Previous comparisons of the two types of breast angiosarcoma 

did acknowledge the similarity in malignant behavior and poor prognosis.6,7 However, 

PAOB generally arises within the parenchyma and is considered rather histologically 

and clinically distinct from radiation-induced breast angiosarcoma.

PAOB usually presents painless mass as the initial symptom, occasionally with skin 

involvement. It shows poorer outcome than other histologic types of primary breast 

sarcomas.8 Earlier studies report that the 5-year overall survival (OS) rate varied from 
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40% to 85%.7,9 Surgical resection remains the most important 

curative treatment for localized PAOB. In addition, the role of 

adjuvant chemotherapy and/or RT has also been elucidated, 

which suggested that patients with high risk of recurrence 

might benefit from adjuvant therapy.10,11

Typically, tumor size, pathologic grade, and margin status 

are commonly accepted as important factors that may poten-

tially affect OS in other soft tissue sarcomas. Mastectomy 

with clear margin is the most frequent choice in the operable 

patients with a large tumor. However, there are still contro-

versial reports in the literature regarding histologic grade as 

a prognostic factor guiding adjuvant therapy.12,13

Due to the extremely low incidence of PAOB, evidence 

regarding the preferable management strategies or prognostic 

factors is limited. Therefore, we reviewed our institutional 

experience with PAOB to describe the clinical features and 

explore the impact of treatment modalities on disease-free 

survival (DFS) and OS.

Materials and methods
This retrospective study included 17 consecutive patients 

with PAOB treated with surgical resection between January 8, 

2000, and February 18, 2014, at FuDan University Shanghai 

Cancer Center. One patient confirmed with invasive ductal 

breast cancer on the contralateral side was excluded for 

potential bias. This investigation was approved by the insti-

tutional review board of FuDan University Shanghai Cancer 

Center. Our institutional review board routinely obtains 

the initial consents from patients receiving treatments in 

our cancer center and we would inform the participants of 

present study again through calls or mails during the follow 

up. Medical and pathologic records of every patient were 

reviewed to verify the following information: family history 

of cancer and concomitant cancer, pathologic diagnosis, 

age at diagnosis, surgical margin status, primary tumor 

size, axillary lymph node status, and treatment modalities. 

Follow-up observations occurred until the patient died or the 

end of the study on April 17, 2015.

All patients underwent surgery with curative intent, and 

axillary dissection was performed according to individual 

situation. Axillary lymph node and vascular invasion status 

were not included in the analysis because of the low incidence 

of these events (1/16, 6.25%). Tumor was defined according 

to the World Health Organization Classification of Tumours 

of Soft Tissue and Bone, fourth edition.14 The cutoff value 

of tumor size was defined as 5 cm in diameter according to 

soft tissue sarcoma. The histologic grade of each case was 

assessed according to Rosen’s three-tier system. The three 

grades approximately represent the differentiation and pro-

liferation of the tumors. A tumor with low grade is observed 

with relatively well-structured tissue, whereas grade 3 tumor 

usually demonstrates features of highly proliferating malignant 

cells and intralesional necrosis. Negative margin status was 

reported as R0 for no residual tumor and R1 for microscopic 

residual tumor ,1 mm from the margin. Details on the levels 

of hormone receptors (estrogen receptor and progesterone 

receptor) and human epidermal growth factor receptor 2  were 

not included due to the low incidence of PAOB.

Adjuvant external-beam RT was delivered in five patients 

with 6 MV X-ray beam. The most frequent RT dose was 

56 Gy in 28 fractions. One patient received salvage RT after 

local recurrence (R1 resection), followed by administration 

of 50 Gy in 25 fractions and tumor bed boost of 10 Gy. Seven 

patients received adjuvant chemotherapy, in which the most 

common regimen consisted of cyclophosphamide and doxoru-

bicin. No neoadjuvant therapy was applied before surgery.

DFS and OS were assessed. DFS was defined as the time 

from the date of initial diagnosis to either local recurrence or 

distant metastasis. All the local recurrences were verified by 

biopsy, whereas distant metastases were mostly diagnosed 

clinically by imaging examinations. OS was calculated from 

the date of initial diagnosis to the time of death or the length 

of follow-up. For all survival analyses, the patients were 

censored, if no local recurrence, and distant metastasis was 

detected at the last follow-up or on the date of death. Kaplan–

Meier method was used to estimate survival, while the log-rank 

test was used to perform curve comparison. Cox regression 

model was applied to determine the independent effect after 

adjusting for critical clinical features and treatment modalities. 

Statistical analyses were performed using SPSS, Version 11.0. 

Two-sided P,0.05 was considered statistically significant.

Results
The median age at diagnosis of the 16 female patients was 

33.5 years (range: 19–56 years). Palpable tumor was the most 

frequent symptom at first diagnosis (10/16), and three patients 

complained of bruise on the breast skin with or without local 

edema. The median size of the tumor in the greatest diameter 

was 6 cm (range: 1.5–14 cm). PAOB was confirmed as the 

only primary malignancy in all cases. No radiation or plastic 

surgery history was reported in any patients. The clinico-

pathologic features are summarized in Table 1.

Median follow-up period for the whole group was 

45 months (range, 8–129 months). During the analysis, six 

patients had developed local recurrence and five of them were 

found to have had a relapse near the tumor bed. Only one 
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patient appeared to have had a multifocal ipsilateral breast 

recurrence. All patients with local or regional recurrences 

underwent salvage surgery. Three patients were confirmed 

with R0 resection, while two patients were of close margin 

(.1 mm) and another one of R1 resection. Metastatic tumor 

was confirmed in 14 patients during the follow-up. Five of 

them occurred within the first 12 months after diagnosis 

and presented poorer outcomes than those over 12 months 

(P=0.003; Figure 1). The first sites of solitary metastasis 

were reported as the bone (5/14), lung (2/14), soft tissue of 

limbs (2/14), and skin beyond the ipsilateral breast (2/14). 

Multisite metastases occurred initially in other five patients. 

There was no significant difference in the clinical survival 

between different metastatic sites.

As shown in Figure 2, median DFS was 9 months (95% 

CI 3.1–14.9 months) with 1-year DFS of 43.8% and 3-year 

DFS of 6.3%, while median OS was 13.6 months (95% CI 

8.8–44.1 months) with 1-year OS of 93.8% and 3-year OS of 

78.1%. Table 2 summarizes the results of univariate risk fac-

tor analysis for the whole entity by tumor characteristics and 

treatment modalities. Because of the limited sample size of the 

series and the lower proportion of large tumor size, we found no 

significant differences in the univariate analysis of OS in terms 

of tumor size (P=0.104), initial surgical procedure (P=0.321), 

adjuvant chemotherapy (P=0.913), or RT (P=0.484). Only high 

histologic grade was found to be associated with decreased 

DFS and OS (P=0.047 for DFS and P=0.001 for OS). DFS 

and OS rates in relation to histologic grade are illustrated in 

Figure 3. Since all patients with pathologic grade 1 confirmed 

of survival status were censored, the estimated OS can be 

expected in a longer follow-up. As shown in Figure 4, com-

pared to the sheets of tumor cells in grade 3 lesions, PAOB 

with grade 1 was composed of relatively well-formed structure 

permeated with fat and normal vascular channels.

All the patients achieved clear margin after initial sur-

gery, and there was no difference between lumpectomy and 

mastectomy. Axillary dissection was not mandatory and was 

performed in only three patients. Therefore, only the effect 

of adjuvant chemotherapy and RT on DFS and OS was 

considered together with histologic grade in the multivariate 

analysis (Table 3). Nevertheless, there was no independent 

prognostic factor confirmed in the present study, including 

histologic grade (P=0.491 for DFS and P=0.464 for OS).

Discussion
Breast angiosarcoma is a very rare and invasive disease, 

which comprises ,0.08% of breast malignancies in our 

institution. SA is a common form of angiosarcoma that 

is usually induced by irradiation or chronic lymphedema 

(Stewart–Treves syndrome) and has been much discussed 

in descriptive studies and population-based analysis.2,9,15,16 

A previous study showed that PAOB exhibited different 
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Figure 1 Kaplan–Meier curves of overall survival (Os) of 14 metastasis patients 
with primary angiosarcoma of breast.
Note: early metastasis (within 12 months after diagnosis) is associated with poor 
Os (P=0.003).

Table 1 clinicopathologic characteristics and treatment modalities 
of 16 patients with PaOB

Characteristics Number  
of patients

n (%)

Patient age (years), median (ranges) 33.5 (19–56)
Follow-up time (months), median (ranges) 45 (8–129)
Menopausal status

Premenopausal 13 81.2
Postmenopausal 3 18.8

size of tumor (cm)
#5 13 81.2
.5 3 18.8

histologic grade
grade 1 8 50
grade 2 5 31.2
grade 3 3 18.8

initial surgical procedure
lumpectomy 3 18.8
Mastectomy 13 81.2

axillary dissection
Yes 3 18.8
no 13 81.2

adjuvant chemotherapy
Yes 7 43.8
no 9 56.2

adjuvant radiotherapy
Yes 5 31.2
no 11 68.8

Abbreviations: PaOB, primary angiosarcoma of breast; n, number.
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Table 2 Univariate analysis of factors associated with DFs and Os of PaOB

Characteristics Number 
of patients

DFS OS

Number of events  
(3 years of survival %)

P-value Number of events  
(3 years of survival %)

P-value

age (years) 0.976 0.49
#50 14 13 (92.9) 4 (28.6)
.5 2 2 (100) ne

Tumor size (cm) 0.869 0.104
#5 13 12 (92.3) 2 (15.4)
.5 3 3 (100) 2 (66.7)

histologic grade 0.047 0.001
grade 1 8 7 (87.5) ne
grade 2 5 5 (100) 1 (20)
grade 3 3 3 (100) 3 (100)

initial surgical procedure 0.822 0.321
lumpectomy 3 3 (100) ne
Mastectomy 13 12 (92.3) 4 (30.8)

axillary dissection 0.496 0.429
Yes 3 3 (100) 1 (33.3)
no 13 12 (92.3) 3 (23.1)

adjuvant chemotherapy 0.419 0.913
Yes 7 7 (100) 2 (28.6)
no 9 8 (88.9) 2 (22.2)

adjuvant radiotherapy 0.167 0.484
Yes 5 5 (100) 1 (20)
no 11 10 (90.9) 3 (27.3)

salvage surgery after progress 0.13
Yes 6 3 (20)
no 10 1 (10)

Abbreviations: DFs, disease-free survival; Os, overall survival; PaOB, primary angiosarcoma of breast; ne, no event.

Figure 2 Kaplan–Meier curves of overall survival (A) and disease-free survival (B) of 16 patients with primary angiosarcoma of breast.
Abbreviations: DFs, disease-free survival; Os, overall survival.

clinical and pathologic features compared with SA.17 How-

ever, few studies have focused on this type of angiosarcoma. 

In our series, all the patients declared no radiation history 

and were histologically confirmed as PAOB.

The median age of our patients with PAOB was 

33.5 years, which indicate a younger age than that of PAOB 

patients reported in Western countries.6 However, young 

age might not be an unfavorable factor regarding to OS in 

PAOB, which is different from invasive ductal carcinoma 

of the breast. All patients except one developed recurrence 

or metastases, and four patients died of PAOB. Three-year 

DFS and OS rates were 6.3% and 78.1%, respectively. A high 

proportion (87.5%) of metastases resulted in an inferior DFS, 

which is comparable with previous studies.18,19 However, it 

was the time to metastasis and not the metastasis status or 

sites that ultimately affected the OS. Five patients (31.3%) 
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Figure 3 Overall survival (Os) (A) and disease-free survival (DFs) (B) by histologic grade in patients with primary angiosarcoma of breast.
Note: high histologic grade indicated poorer prognosis for both Os (P=0.001) and DFs (P=0.047).

Figure 4 Hematoxylin–eosin-stained sections of primary angiosarcoma of breast (magnification ×100).
Notes: grade 1 tumor lesion (A) scattered with varied shapes of malignant cells (black arrow) and normal capillary vessel. grade 2 tumor lesion (B) with multilayer cells 
with distinct nuclear atypia. grade 3 tumor lesion (C) composed of sheets of high nuclear grade cells with hemorrhagic necrosis sites (white arrow).

with early metastasis that occurred within 12 months after 

diagnosis presented worse outcomes (P=0.003). Since a 

significant difference was hardly confirmed due to the small 

sample size of the series, we descriptively found that most 

of the early metastasis occurred in patients with large tumor 

size, poor differentiation, and non-R0 resection after salvage 

surgery. Because all patients achieved clear surgical margin 

in the initial resection including those with great primary 

tumor burden, it seems difficult to properly evaluate the 

effect of tumor size or margin status on distant metastasis. 

Although wide excision margin of at least 5 cm has been 

recommended for better recurrence-free and survival rate,20 

aggressive surgical approach might be impractical in large 

masses, especially in salvage surgery. Furthermore, positive 

margins were considered to be associated with higher risk of 

local recurrence but not always relative to poorer OS.21

High histologic grade of PAOB was frequently reported 

to be an unfavorable prognostic factor in retrospective series 
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and population-based studies.13,18,22 As described by Rosen 

et al,23 5-year DFS was 76% in grade 1 tumor and dramati-

cally fell to 15% in grade 3 tumors. Consistently, our find-

ings indicated significantly better survival in patients with 

low histologic grade, as shown in Table 2. All patients with 

grade 3 tumors developed metastases within 12 months after 

initial treatment. Despite superior DFS and OS in grade 1 

and grade 2, histologic grade was not recognized as an 

independent prognostic factor in the multivariate analysis. 

It might be due to the small number of high-grade patients 

and relatively short follow-up period. Indeed, histologic 

grade as a powerful prognostic factor is still controversial. 

Experience from Mayo Clinic showed tumor size rather 

than tumor grade as a more valuable prognostic factor. But 

there were only six patients diagnosed with angiosarcoma, 

and the authors particularly noted that the finding might be 

related to the small series of cases and limited statistical 

power.24 Similarly, in a systematic review of 74 articles, 

including both PAOB and SA, tumor size and age rather 

than histologic grade were significant prognostic factors for 

local recurrence-free interval and OS.25 It should be noted 

that patients of advanced age and tumor size were collected 

in the analysis. Majority of patients (68%) received surgery 

alone, while less proportion of the entity underwent surgery 

with RT (17%) or chemotherapy (6%). Thus, we must be 

cautious in the interpretation of these results.

Patients with PAOB are associated with poorer progno-

sis compared to patients with invasive ductal carcinomas or 

other breast sarcomas as a whole. Due to the rarity of the 

disease, there is no general agreement or specific guideline 

for PAOB, and treatment remains a great challenge in clinical 

practice. Surgical resection still plays a predominant role in 

multimodality management strategies, but the optimal pro-

cedure is still under discussion. Kaklamanos et al supported 

a preferred effect with mastectomy over local resection.5 

In our series, patients with tumor size .3 cm in diameter 

and with high-grade disease chose to undergo mastectomy. 

Limited cases underwent local excision, but no significant 

difference was found between the two surgical approaches. 

As for the adjuvant therapy, including chemotherapy and RT, 

the clinical benefit varied in different reports and no definite 

Table 3 Multivariate analysis of factors associated with DFs and Os of PaOB

Characteristics DFS OS

P-value HR (95% CI) P-value HR (95% CI)

histologic grade 0.491 1.5 (0.5–5.2) 0.464 67.3 (0.01–5,333,118)
adjuvant chemotherapy 0.175 2.2 (0.7–6.7) 0.980 1.1 (0–48,779.1)
adjuvant radiotherapy 0.614 1.4 (0.4–5.1) 0.247 0.001 (0–101.2)

Abbreviations: DFS, disease-free survival; OS, overall survival; PAOB, primary angiosarcoma of breast; HR, hazard ratio; CI, confidence interval.

advantages were found.12,13,25–27 Chemotherapy regimens were 

mostly extrapolated from soft tissue sarcomas of different 

origins. Target therapies, such as antiangiogenesis agents 

or molecular inhibitors, were investigated in only selective 

patients, as described in case reports or series.28,29 In clinical 

practice, large tumor size, high histologic grade, vascular 

invasion, and positive lymph nodes were generally accepted 

as high-risk factors that predicted the high recurrence and 

worse survival. In the present study, patients with these high- 

risk factors had a strong tendency to receive adjuvant chemo-

therapy and/or RT, and RT was routinely recommended for 

patients after lumpectomy. Since the PAOB might have similar 

low radiosensitivity as soft-tissue sarcoma in other sites, doses 

of 56Gy for clear margin and 60Gy at least for microscopic 

positive margin after surgery were prescribed. However, we 

demonstrated that no additional benefit was found either with 

chemotherapy or with RT. It might be partially relative to the 

small size of  the series and distinct biological behavior of the 

tumor in different populations or races.

Our study had several limitations. First of all, the present 

interpretation of results was based on a case series in a single 

institute. The small size of the sample might reduce the sta-

tistical power with regard to histologic grade as a prognostic 

marker. Second, our study was limited to a retrospective 

research; thus, inevitable bias might have been generated due 

to lack of a preestablished criterion to balance the intergroup 

distribution, incomplete information, and individualized 

treatments. Due to the less number of patients with tumor 

size .5 cm and the high proportion of clear surgical margin, 

our findings should be interpreted with caution for cases 

with high-risk factors. Meanwhile, limited tissue samples 

restricted further exploration into biological behavior based 

on molecular markers. Despite these limitations, our study 

demonstrated the impact of histologic grade in PAOB and 

adjuvant therapy as well.

Conclusion
PAOB is an extremely rare and invasive tumor in all breast 

neoplasms. Surgical resection with safe margin remains the 

priority in curative treatment option. High histologic grade 

and early metastasis (within 12 months after diagnosis) were 
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found to be associated with poor prognosis. Unfortunately, 

current adjuvant treatment options are limited. Neither adju-

vant chemotherapy nor RT was found to have any advantage 

in clinical outcomes. Recent investigations tried to investi-

gate target therapy associated with aberrant molecular or 

gene changes in PAOB, which might offer hope for a specific 

target therapy in future.
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