
ABSTRACT
Background. Breast sarcomas (BS) are rare tumors which origin within the connective tissue of the breast. 

A clear delimitation from breast carcinoma should be established because the management and evolution and 
prognosis are different. BS can develop “de novo” – primary BS or can be related to a previously treated ma-
lignant breast tumor – for example after breast conservative surgery and adjuvant radiotherapy.
Aim. Owing to the rarity of this tumor type, there is limited evidence with regard to the optimal treatment 

possibilities. The information comes primary from small retrospective studies so that the treatment principles 
resemble that of primary mesenchymal malignancies arising in other parts of the body (e.g. leiomyosarcoma, 
angiosarcoma or liposarcoma). We aimed to make a review of the current treatment possibilities of the BS 
emphasizing on the type and extent of the surgical treatment, the utility of the axillary lymph node (LN) 
dissection and the feasibility and benefit of an adjuvant chemotherapy.
Method. We performed an online research on Pubmed using the following key words: “sarcoma”, “radi-

otherapy”, “surgery”, “chemotherapy”. We tried to select the data referring to sarcoma developing with the 
connective tissue of the breast as well as the information of BS developing after irradiation of the breast in 
women previously diagnosed with breast cancer (BC) who received adjuvant radiotherapy. We further looked 
for reports about the role of an adjuvant treatment, namely chemotherapy.
Conclusion. The only treatment proved to have a benefit on the prognosis is the surgical treatment with 

the achievement of a wide, radical, complete resection (R0-resection). For angiosarcomas, either primary or 
therapy-related, the margins of resection should be more than 1 cm for small tumors and more than 3 cm for 
larger tumors. Adjuvant chemotherapy has limited benefits and should be applied in selected cases.

Abbreviations: BS = breast sarcoma; BC = breast cancer; LN = lymph node; BCS = breast conserv-
ative surgery
Keywords: breast sarcoma, lymph node dissection, chemotherapy
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INTRODUCTION AND EPIDEMIOLOGY

Primary (“de novo”) breast sarcomas (BS) are 
rare tumors with a very low incidence namely 
4.6 cases/1,000,000 women. They represent 
less than 1% of all the breast cancer types and 
less than 5% of all sarcomas of the soft tissue 
(1). Treatment-related BS are also rare, data 
about their incidence fail while the risk of de-
velopment a sarcoma after BCS and previous 
breast irradiation is estimated to be between 

0.05 and 0.2% (2). Of all the secondary BS, the 
most common subtype is the angiosarcoma 
which most frequently appears in women pre-
viously diagnosed with breast cancer. These pa-
tients appear to have a cumulative risk of devel-
oping an angiosarcoma estimated to be around 
59% (3). Moreover, an adjuvant radiotherapy, 
either after BCS or mastectomy, increases the 
risk of developing an angiosarcoma, this risk be-
ing directly related to the dosis of radiotherapy 
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(4). A prolonged period between the exposure 
to radiotherapy and the appearance of a BS – 
between 6 and 44 years –, different histopatho-
logic characteristics of the BS than the initial 
breast tumor as well as the presence of the BS in 
the field previously irradiated are considered to 
be mandatory criteria in order to establish the 
diagnosis of a radiotherapy-induced sarcoma. 
However, the benefits brought by radiotherapy 
for BC patients considerably overcome the risk 
of a secondary BS (5,6).

When it comes to the histology of the sar-
coma, their main histologic characteristic is 
heterogeneity. As previously stated, owing to 
the rarity of this disease, the histologic classi-
fication is different between experienced pa-
thologist However, the proposed classifications 
(8) of the BS include the following subtypes:
angiosarcoma, fibrosarcoma, undifferentiated
pleomorphic sarcoma, myxofibrosarcoma, os-
teosarcoma and hemangiopericytoma. Of all
these, the angiosarcoma has the most aggres-
sive evolution and the poorest prognosis com-
pared to other subtypes (9). One of the factor
which influences the prognostic of the BS is the
grade of differentiation, the exception being the
angiosarcoma whose evolution appears not to
be correlated with its grading (10).

Besides the size of the tumor and the stage, 
the grade of differentiation is one of the factors 
upon which the treatment is based. The stand-
ard treatment of all histological subtypes of sar-
comas is surgical, the choice between BCS or 
mastectomy being influenced by the size of the 
tumor (11). This review proposes to describe 
the benefits of the surgical treatment on the 
prognosis of BS patients as well as to present 
the current possibilities regarding the adjuvant 
treatment.

THE SURGICAL TREATMENT

The surgical treatment is the mainstay in the 
management of BS, hence it should be immedi-
ately performed after obtaining the histopatho-
logic confirmation of the diagnosis – through 
core or punch biopsy – and staging of the disease 
(12). The choice between BCS or mastectomy 
should depend on the size of the tumor, patients 
with BS over 5 cm in size being most frequently 
supposed to mastectomy with wide margins of 
resections (13). If the sarcoma infiltrates one or 
more ribs, a resection of the chest en bloc with 
the tumor should be considered. This applies 
to especially to angiosarcomas which tends to 

present an infiltrative dissemination affective 
more than one quadrants of the breast even the 
chest wall (14). However, the prognosis seems 
not to be related with the extent of resection 
but with the size of the excision margins (15).

With regard to the size of the resection mar-
gins, the current guidelines recommend “wide 
excision margins” without specifying the size 
of the tumor’s margins (16). Small angiosarco-
mas for which a BCS appear to be suitable, the 
achievement of more than 1 cm of resection’s 
margins is considered to be adequate. On the 
contrary, large angiosarcomas, due to their in-
filtrative pattern, imply wide excisions with 
margins more than 3 cm in size (17). In spite of 
the achievement of wide excision margins and 
owing to the aggressivity of the sarcomas, the 
risk of recurrence remains high. A local relapse 
has been estimated to appear within 1 year af-
ter resection. The histopathologic confirmation 
of an angiosarcoma contraindicates the perfor-
mance of reconstruction after mastectomy (18). 
However, a wide excision may imply difficulties 
in closure of the defect which can be temporary 
maintained closed (without skin grafts) until the 
final histopathologic analysis confirms the neg-
ative margins (15). 

The second most important factor of prog-
nostic – the size of the tumor – has a strong 
correlation with the prognosis as larger BS, par-
ticularly tumors more than 5 cm in size, are asso-
ciated with a low overall survival rate (8). On the 
other hand, the grade of tumor differentiation, 
has been surprisingly proved to not be related 
to the outcome although a poor-differentiated 
tumor generally implies a poorer prognosis (19). 

Although the non-epithelial breast malig-
nancy have a lymphatic dissemination, namely 
in the axillary LNs, BS spread mostly hematog-
enously or by local invasion (20). The lymphatic 
spread is rare, excepting angiosarcomas in ad-
vanced stages with diffuse metastases. In this 
situation, the incidence of LN metastases is ap-
preciated to be about 13% compared with less 
than 5 % for other subtypes of BS (21). Also in 
the metastatic situation, an axillary dissection 
has no impact on the overall and disease-free 
survival rates (22). Both clinically negative and 
positive axillas do not require a prophylactic 
LN-dissection as the result shows in the majority 
of cases reactive, non-metastatic LNs. The rates 
of peri- and postoperative complications could 
be significantly reduced by avoiding to perform 
an unnecessary axilla dissection. However, if the 
clinical examinations reveals suspicious axillary 
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LNs, the authors recommend the performance 
of a fine needle biopsy of the LNs with further 
histopathologic examination for the presence 
of a carcinosarcoma or a metaplastic carcinoma 
(23).

BS patients with positive LNs should be of-
fered a radical block axillary dissection if distant 
metastases (e.g in liver, lungs, other bones) are 
absent. Axillary LNs metastases from BS are not 
considered distant metastases and represent 
a criteria for stage III disease according to the 
American Joint Committee on Cancer/Interna-
tional Union for Cancer Control (AJCC/UICC) 
staging system and do not imply the same prog-
nostic as the prognostic of other soft tissue sar-
comas with distant metastases (stage IV) (24).

In cases of local relapse after initial mastec-
tomy with complete R0 resection, the surgical 
treatment appears to have a curative intent es-
pecially when it comes to tumors less than 5 cm 
in size (7). The surgical resection of the relapse 
appears to be feasible with favorable two and 
five years disease specific survival rates. The 
size of the relapse is the most important predic-
tor of the outcome, tumors more than 5 cm in 
size being associated with a high rate of distant 
metastases and second local recurrences (2). 
Patients who were initial supposed to BCS and 
present with a loco-regional recurrence should 
be counseled about the need of a radical mas-
tectomy. Distant izolated metastases, especially 
in the lungs, could be approached through me-
tastasectomy. If the functional status, comor-
bidities, age of the patient contraindicate the 
performance of a second surgery, the palliative 
chemotherapy, particularly with taxanes, should 
be considered (15,17).

THE ROLE OF ADJUVANT AND 
NEOADJUVANT CHEMOTHERAPY

Although chemotherapy remains the stand-
ard adjuvant treatment in other soft tissue 
sarcomas, its role and benefits in BS remains 
unclear. The majority of studies on the role of 
chemotherapy include patients with soft tis-
sue sarcomas of different histologies so that 
the data on BS have been extracted from these 
studies. There are therefore no specific studies 
addressing only the BS. There is also a disparity 
in the reported results, some of the studies (20, 
25) showing a relative favorable disease-free
and overall survival rate or an improved local
control of the malignancy, others (26,27) reveal-
ing no benefit. For example, two trials studies

on the role of adjuvant chemotherapy with dox-
orubicin and ifosfamid have been by the Euro-
pean Organisation for Research and Treatment 
of Cancer. Their results did not show a signifi-
cant advantage on the survival after using this 
chemotherapeutic agents. On the other hand, 
one of these two trials have been included in 
a metaanalysis performed by the Sarcoma Me-
ta-Analysis Collaboration which also aimed at 
proving the benefits of doxorubicin and ifos-
famid. This metaanalysis however resulted in 
an 11 percent increase of the survival rate for 
patients who received the respective adjuvant 
chemotherapy (28).

The decision to apply adjuvant chemother-
apy for primary BS should take into considera-
tion the stage, size and location of the sarcoma 
as well as the patient’s functional status, age 
and comorbidities. Especially, women with tum-
ors more than 5 cm in diameter and positive LNs 
should be informed about the possibility to re-
ceive chemotherapy. For tumors between 3 and 
5 cm the chemotherapy appear to be beneficial 
but the decision on chemotherapy in these pa-
tients should be discussed in a multidisciplinary 
tumor conference (29). For treatment-related 
BS, due to its increased cardiotoxicity, adjuvant 
chemotherapy with doxorubicine is contraindi-
cated for patients who previously recived an-
thracycline-based chemotherapy (30). On the 
other hand if the histology of an angiosarcoma 
that measures more than 5 cm in size reveals 
a possible response to taxanes, a taxane-based 
adjuvant chemotherapy appears to be feasible 
(30). For radiotherapy-induced angiosarcomas, 
an adjuvant chemotherapy can improve local 
control of the disease especially for patients 
with high grade tumor, more than 3 cm in size 
(31).

Large, poor differentiated sarcomas for 
which the probability to achieve negative resec-
tion margins is low a neoadjuvant chemother-
apy could increase the chance to obtain a com-
plete, wide resection. However, this hypothesis 
applies to non-breast soft tissue sarcomas as 
the prospective data on the usefulness of a ne-
oadjuvant chemotherapy in BS fail (7). The lack 
of data could be explained by the generally low 
response rated to chemotherapy of BS. The de-
cision to apply a neoadjuvant treatment – either 
radiotherapy or chemotherapy – should also be 
decided in the multidisciplinary tumor confer-
ence (32).

A future direction regarding the non-sur-
gical treatment of large, poor differentiated, 
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recurrent sarcomas regards the combination of 
local hyperthermia and chemotherapy. At pres-
ent, benefits have been reported after applying 
hyperthermia and neoadjuvant chemotherapy 
in patients with soft tissue sarcomas, either 
arousing in the extremities or in other sites. 
However, the hyperthermic chemotherapy is 
currently only experimental (33).

PROGNOSTIC

As stated above, prognosis of BS is highly in-
fluenced by the size of the tumor and the histo-
logic grade. The five-year disease-free survival 
rate has been estimated to be between 44% 
and 66% while the 5-year overall survival rate 
is between 49% and 67% (8,34). The reported 
10-years survival rate for grade 1 was 82%, for
grade 2 tumors was 62% while for grade 3 pri-
mary BS was 36%. When adjusting for the size 
of the tumor, tumors less than 5 cm were asso-
ciated with a 10 year survival rate of 76% while 
tumors between 5 and 10 cm and larger than 
10 cm with rates of 68% and 28% respectively 
(7, 23). The influence of the histologic grade on 
the prognosis has not been clearly defined. Ow-
ing to their aggressivity and rapid evolution (the 
rapid metastases in the lung, liver, bones, skins 
and the contralateral breast), all angiosarcomas, 
especially radiotherapy-induced angiosarcoma, 
are classified as high-grade tumors with a poor 
outcome and les treatment possibilities (35, 
36). The rates of survival reflect the relative risk 
of metastases for angiosarcoma and non-an-
giosarcomas. The reported three-year overall 
survival rate for primary angiosarcoma was 23% 
compared to 60% for non-angiosarcoma histol-
ogy. Similarly, the 3 year disease-free survival 
rate was 7 % compared to 23% (27). 

The most important factor which appears to 
have a positive impact on the prognostic, espe-
cially in the case of radiation-associated BS is the 
achievement of microscopically negative resec-
tion margins (37). Hence, an aggressive surgery 
aimed at obtaining a complete resection is the 
most effective method in reducing the rates of 
mortality and of distant and local recurrences. 

A retrospective study in which 23 women with 
radiation-induced angiosarcoma and 32 women 
with primary angiosarcoma have been enrolled 
showed that an R0 resection was associated with 
2- and 5-years survival rates of 64% and 38% re-
spectively (38). Other reports showed, however,
no influence of the R0-resection on the survival
outcome of women with radiotherapy-related
breast angiosarcomas with local recurrences
and regional or distant metastases appearing 6
months after the complete (39).

As a conclusion, the data on the evolution, 
treatment and survival rates of breast angio-
sarcomas, either primary or secondary, remain 
contradictory and no definite prognosis can be 
outlined.

CONCLUSIONS

BS are rare, aggressive tumors, with a rapid 
evolution and high rated of mortality. The triple 
conventional therapy – surgery, chemotherapy 
and radiotherapy – is less effective for this type 
of breast masses. Of all the three approaches, 
only the surgical treatment has been proved to 
exert a positive impact on the survival outcome 
with the condition of performing a wide, com-
plete excision of the tumor. This is particularly 
essential for primary and secondary angiosarco-
mas but the rules applies for all soft tissues sar-
comas. Because, the lymphatic dissemination 
has not been described for BS, the axillary LN 
dissection is not recommended. The adjuvant 
treatment consists of chemotherapy with doxo-
rubicin and taxanes and it should be applied for 
BS more than 5 cm in size and poor differentiat-
ed. It can be offered, with low evidence of ben-
efits, for angiosarcomas between 3 and 5 cm 
or in the situation of recurrence after an initial 
R0-resection. The treatment of the recurrent or 
metastatic disease should be primary surgical.
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