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KEY POINTS

� The natural history and biologic behavior of breast sarcomas is similar to sarcomas at
other sites.

� Total mastectomy is frequently necessary because of tumor size and anatomic consider-
ations, but partial mastectomy does not compromise outcomes if adequate margins can
be attained.

� Lymph node metastases occur rarely; thus, routine axillary surgery provides no benefit
and is not indicated.

� Adjuvant chemotherapy and radiation are considered for high-risk patients, particularly
those with large and/or high grade sarcomas.
Breast sarcoma is a rare clinical entity that represents less than 1% of all breast
malignancies and less than 5% of all sarcomas.1,2 The published literature
on breast sarcomas is predominantly composed of single institution retrospective
analyses and case reports. These studies include patients with a wide variety
of histologies, treated over many decades with great variability in surgical
approaches, and inconsistencies in the use of adjuvant therapies. Owing to the
rarity and heterogeneity of breast sarcomas, there are no published randomized
trials that validate any particular treatment strategy. However, the literature in
aggregate does provide valuable information about the biology and natural history
of the disease. The anatomic site is an important variable and certainly influences
the clinical decisions for this disease process. This paper discusses the manage-
ment of breast sarcoma in the context of the studies that have defined current
practices.
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CLINICAL PRESENTATION AND INITIAL EVALUATION

Primary breast sarcomas occur almost exclusively in female patients and are typically
diagnosed in the fifth or sixth decades of life. Most patients present with a solitary,
firm, well-circumscribed, painless breast mass. In contrast with patients with benign
soft tissue masses of the breast, patients often report a history of rapid growth over
several months.1,3 Historically, breast sarcomas are relatively large at the time of pre-
sentation with a median size of 5 cm, although it seems likely that smaller lesions will
be detected increasingly as the use of routine screening mammography continues to
increase.
Secondary breast sarcomas infrequently develop after prior treatment with external

beam radiation for conditions such as non-Hodgkin lymphoma or breast carcinoma
with a reported incidence rate of 0.2% for breast cancer patients. The peak incidence
is approximately 5 to 10 years after radiotherapy, but the range is substantial. A wide
array of histologic subtypes has been reported and these sarcomas are morphologi-
cally identical to primary sarcomas by histopathologic analysis. It has been noted that
patients with radiation-induced sarcomas tend to present with more advanced dis-
ease than patients with primary sarcomas; this may be related to delay in diagnosis
because physical examination is often difficult because of changes after radiotherapy.
Angiosarcoma is the most common postradiation secondary breast sarcoma and has
a median latency period of 6 to 7 years.4–6 Radiation-associated angiosarcoma typi-
cally develops in cutaneous tissues and presents as skin discoloration and thickening,
which may be subtle in the earliest stages of the disease.7

The initial evaluation for primary breast sarcoma includes standard diagnostic imag-
ing used for women presenting with a breast mass. This evaluation includesmammog-
raphy, ultrasonography, and occasionally breast MRI. Most often, mammograms
reveal masses with a round, oval, or lobular shape. Approximately 30% of the mam-
mograms demonstrate architectural distortion without a discrete mass. Calcifications
or spiculated lesions are uncommon, but occasionally seen. On ultrasound imaging,
most breast sarcomas are hypoechoic and without posterior attenuation. On MRI,
breast sarcomas are heterogeneously hypointense on T1-weighted images and
hyperintense on T2-weighted images. Intense enhancement is seen after contrast
administration. Imaging findings associated with breast sarcoma have considerable
overlap with findings that may be seen in breast carcinoma; thus, imaging alone is
not diagnostic.8

Definitive diagnosis is critical because the management of epithelial malignancy is
profoundly different and because the histologic subtype of the sarcoma may influence
clinical decisions. Fine-needle aspiration cytology is of little usefulness and is inade-
quate for determining the subtype or grade of the lesion. Determination of histologic
subtype and grade can almost always be achieved with image-guided core needle bi-
opsy.9,10 In the rare instance that a core biopsy is not able to provide a histologic diag-
nosis, incisional biopsy can be considered. Surgical biopsy incisions must be oriented
in a manner such that the biopsy scar can be removed completely during the definitive
surgical resection. Meticulous attention to hemostasis is paramount because postop-
erative hematomasmay disseminate malignant cells throughout the biopsy cavity. Oc-
casionally, small and presumably benign lesions are excised and return with the
unexpected diagnosis of sarcoma; in this situation, the excision must be regarded
as inadequate even if the operative report and pathology report suggest that the lesion
has been completely removed.
Historically, there have been inconsistencies and some controversy in the reporting

and classification of breast sarcomas. Many of the published series include patients
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with histologies such as dermatofibrosarcoma protuberans, carcinosarcoma, andma-
lignant phyllodes tumors, which fall outside of the strict clinicopathologic definition of
sarcoma.11 The most common histologic subtypes reported in the literature are angio-
sarcomas followed by pleomorphic sarcomas (previously called malignant fibrous
histiocytoma); these 2 subtypes account for approximately 50% of the cases in most
series.11–14 Fibrosarcoma, stromal sarcoma, osteogenic sarcoma, liposarcoma, and
leiomyosarcoma are also represented in many of the series, but at a lower frequency.
Once the diagnosis of sarcoma has been established, appropriate cross-sectional

imaging is indicated for operative planning and to rule out distant metastatic disease.
Either computed tomography or MRI with an appropriate contrast agent provides
anatomic information necessary to guide surgical resection. Cross-sectional imaging
should also include the chest because the lungs are the most common site of metas-
tasis for the majority of breast sarcomas. In a Radiology Diagnostic Oncology Group
study, computed tomography and MRI were equally accurate in the local staging of
soft tissue neoplasms with no difference in the ability to detect involvement of bone,
joint, and neurovascular structures.15 18F-fluorodeoxyglucose PET is considered
investigational in the treatment of sarcomas, but its role is rapidly expanding. PET
scans can provide useful information in staging and restaging, distinguishing between
benign and malignant disease, assessing for both local and distant recurrence, and
monitoring responses to systemic and regional therapy.16

MULTIDISCIPLINARY MANAGEMENT

Data are limited regarding management in general and particularly limited with regard
to optimal adjuvant therapies. Effective treatment requires thorough pretreatment
planning and coordinated care by an experienced, multidisciplinary team of physi-
cians. This team should include surgical oncologists, reconstructive surgeons, medi-
cal oncologists, radiation oncologists, pathologists, and radiologists. A number of
studies have documented patient benefit from the improved treatment of rare tumors,
including soft tissue sarcomas, at specialty centers.17,18 An additional benefit of a
multidisciplinary approach is that it gives patients with large, high-grade sarcomas
the opportunity to be enrolled in protocol-driven therapy, which may answer important
clinical questions and drive the field forward. Many of these protocols involve the
administration of neoadjuvant therapy (chemotherapy, targeted therapies, radiation
therapy) to high-risk sarcomas.

SURGICAL MANAGEMENT

Complete surgical excision is of foremost importance in achieving local control and
the only potentially curative therapy for breast sarcomas. The objectives of surgical
resection are straightforward: complete removal of the tumor with microscopically
negative margins, preservation of function, and secure wound closure. Skin incisions
are typically made along the longest axis of the tumor. The skin surrounding the prior
biopsy sites should be removed en bloc with the specimen because seeding of malig-
nant cells along the biopsy tract has been reported.16 With angiosarcoma as an
exception, direct extension of the tumor into the skin is uncommon, but when it oc-
curs, the involved skin is taken en bloc with the rest of the specimen. If the mass is
large, a generous incision should be used to facilitate a wide resection. When surgical
drains are used, they should exit the skin near the resection bed because the drain
tract will need to be included in the radiation portals if adjuvant radiation is used.
Soft tissue sarcomas typically expand spherically along tissue planes and compress

surrounding tissues creating a pseudocapsule of surrounding tissue; malignant cells
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can penetrate this pseudocapsule.19,20 As such, there continues to be controversy in
defining what constitutes an adequate margin of resection. Historically, sarcoma op-
erations were described in which the entire anatomic compartment housing the tumor
was resected. This has been abandoned and the current practice is to obtain a nega-
tive margin by dissecting through adjacent, uninvolved tissues away from the tumor. In
general, a microscopically negative margin, or R0 resection, is considered adequate.
For trunk and extremity sarcomas, there are conflicting data on whether margins wider
than microscopically negative offer superior local control.21–24 Currently, a margin of
greater than 1 cm has been encouraged when feasible for all soft tissue sarcomas.25

This question has not been addressed specifically for breast sarcomas, but a margin
of greater than 1 cm is also recommended.3 In contrast with most other breast sar-
comas, angiosarcomas are often multicentric and infiltrative; these tumors frequently
extend well beyond radiographically or grossly discernable boundaries. A widely
negative margin is notoriously difficult to achieve for angiosarcomas; thus, it has
been suggested that a 3-cm clinical margin (the gross distance from visible or palpable
abnormality) may be more appropriate for this histologic subtype.3

The breast is a relatively favorable site for surgical management of sarcoma. For the
majority of patients, there are no critical bony or neurovascular structures limiting the
planned resection. Extensive soft tissue resections can often be undertaken with no
disability and without the need for complex closure. There is considerable flexibility
in the ability to tailor a mastectomy incision to center and orient it directly over the
long axis of the tumor. In most reported series, the vast majority of patients presenting
with primary breast sarcomas presented with resectable disease and had microscop-
ically negative margins after surgery.14,26–28

Total mastectomy had long been regarded as the gold standard in surgical therapy
for breast sarcomas.29 Subsequently, numerous institutions have published retro-
spective analyses indicating that a wide excision to negative margins provides com-
parable local control in selected patients.12–14,27,30–32 From a practical standpoint,
the operative options will be dictated by the size and location of the tumor, the pa-
tient’s breast size, and patient preference. Because the median presenting size of
breast sarcomas is greater than 5 cm, mastectomy is often the most straightforward
way to achieve the goal of a wide margin; however, selected patients can be managed
safely with partial mastectomy. Surgical clips should be placed to mark the bound-
aries of the resection bed and any margins of concern; this may facilitate the planning
of radiation portals if it is determined that adjuvant radiation therapy is indicated.
Frozen section analysis tends to be unreliable for mesenchymal malignancies,

particularly when they are low to intermediate grade, and is not routinely used to
assess margin status. Occasionally, we find frozen section useful when looking at a
focal margin of interest in the setting of a high-grade lesion. If close or positive margins
result after resection, reexcision or a completion mastectomy (if partial mastectomy
was performed) should be undertaken if it can be accomplished without prohibitive
morbidity. Likewise, breast sarcoma patients previously treated with nononcologic re-
sections for presumed benign disease or resection with undocumented margins
should be considered for reexcision or mastectomy, because such patients are likely
to harbor residual disease from the initial operation.33,34

Soft tissue sarcomas are known to spread via the hematogenous route; thus, lymph
node involvement is exceedingly rare.35 As alluded to previously, reported series of
breast sarcoma patients often span many decades and include an era in which axillary
lymphadenectomy was performed routinely for all malignant lesions of the breast. It is
well-documented that breast sarcoma patients who underwent axillary lymphadenec-
tomy rarely had positive lymph nodes and most frequently this was seen in the context
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of disseminated disease.11–14,27 Axillary lymphadenectomy confers no survival
benefit.12,36 Furthermore, for patients undergoing axillary dissection, the size of the ra-
diation portal must be extended to include the axillary lymph node basin and this in-
creases the risk of treatment-associated morbidity, particularly lymphedema.37

There are histologic subtypes of sarcoma with potential for spread to the regional
lymph nodes, particularly angiosarcoma, rhabdomyosarcoma, clear cell sarcoma, sy-
novial sarcoma, and epithelioid sarcoma.35,38 The axilla should be evaluated with axial
imaging preoperatively. If nodal metastases are suspected, a biopsy should be ob-
tained because reactive lymphadenopathy may be seen in up to 25% of breast sar-
coma patients.39 If axillary lymph node metastases are confirmed or if the primary
tumor extends into the axilla, axillary lymphadenectomy should be part of the compre-
hensive treatment strategy. Otherwise, there are no indications for routine sentinel
lymph node biopsy or axillary lymphadenectomy.
Reconstructive surgeons play a critical role in the surgical management of breast

sarcomas and should be engaged early in the process of formulating the plan of
care. Sarcoma surgery frequently results in complex wounds. When large or recurrent
tumors are resected, there may not be adequate redundancy in the native tissues to
close the incision primarily. In addition, sarcoma patients frequently receive radiation
therapy, which compromises wound healing. The reconstructive surgeon brings
expertise and a sophisticated array of techniques, from primary closure to free tissue
transfer, to reliably restore integrity and form after extensive resection procedures.40

Increasingly, breast reconstruction is being undertaken for breast sarcoma patients.
The full range of reconstructive procedures used for epithelial breast cancers have
been used, including oncoplastic techniques, breast implants, and local and free tis-
sue flaps.41 Importantly, breast reconstruction for sarcoma patients can be accom-
plished with low complication rates and without compromising the oncologic
outcomes.28 For patients with epithelial breast cancers, reconstruction has been
shown to improve body image, sense of physical well-being, and quality of life; it is
suspected that the same is true for sarcoma patients. Crosby and colleagues41

have reported an extensive experience with reconstruction for breast sarcoma and
have proposed an algorithm for clinical decisions regarding reconstructive options;
the authors suggest that delayed, autologous tissue reconstruction minimizes compli-
cation rates and results in the best outcomes. Subtleties exist in patient selection,
timing, and choice of reconstructive procedure; having a plastic surgeon involved in
the multidisciplinary planning will help to identify patients who are appropriate candi-
dates for breast reconstruction.
RADIATION THERAPY

Several single institutions have reviewed their experience with the treatment of pri-
mary breast sarcoma and, owing to exceedingly small numbers and heterogeneity
in treatment selection, no definitive conclusions have been reached regarding the
role of adjuvant radiation therapy. However, general conclusions regarding outcomes
and specific risk factors for local recurrence have been informative.
Investigators at MD Anderson Cancer Center examined outcomes among 59 pa-

tients over 43 years with primary breast sarcoma, 16 of whom underwent segmental
resection and 38 of whom underwent mastectomy. Four of 16 received radiation after
segmental mastectomy and 13 of 38 received radiation after mastectomy. Owing to
small numbers, no differences were detected by treatment modality; however, the
authors did report that 14% failed locally after segmental resection alone versus 0%
after segmental resection followed by radiation and 34% and 13% failed after
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mastectomy alone versus after mastectomy followed by radiation, respectively. Based
on these findings, along with the findings that tumor size and surgical margins were
significantly predictive of local failure, the investigators concluded that radiation is likely
indicated for larger tumor size and positive margins.26 Investigators at the National In-
stitutes of Health observed no local failures among 10 patients with high-grade sar-
coma who were treated with mastectomy and postoperative radiation with a median
follow-up of 99 months, thus concluding that radiation therapy should be used for
high-grade breast sarcomas.42 Investigators at Princess Margaret Hospital in Toronto
examined disease-specific and overall survival outcomes among 78 patients with
breast sarcoma over 32 years. Twenty-six patients received radiation and 52 did not.
In examining factors affecting prognosis, extent of surgery was not predictive of sur-
vival or local recurrence, but margin status was a significant predictor of local recur-
rence and radiation dose (>48 vs <48 Gy/no radiation therapy) significantly impacted
cause-specific survival. The authors concluded that optimal outcomes were achieved
with margin-negative surgical resection and that either lumpectomy or mastectomy
achieved excellent local control if negativemarginswere achieved. This series stressed
the importance of radiation given to appropriate dose.31 The Institute Gustav-Roussey
experience reviewing outcomes among 83 patients with breast sarcoma treated over
37 years similarly concluded that radiation may improve outcomes and should be
considered for large and/or high-grade breast sarcomas or after conservative sur-
gery.14 Washington University investigators examined outcomes among 13 patients
treated over 20 yearswith primary breast sarcoma and concluded that radiation should
be considered in all cases owing to high rates of local recurrence, 54% in their series.27

Most recently, Dutch investigators published a 35-year retrospective review examining
outcomes among 42 patients with primary breast sarcoma in which they concluded
size and grade to be prognostic and suggested high rates of observed local recurrence
warrant aggressive surgery and consideration of postoperative radiation.43 Finally, a
Rare Cancer Network series exploring outcomes and prognostic factors in breast sar-
comas suggested management should mirror that of extremity sarcoma.12

Thus, published series are suggestive of a role for radiation therapy in the setting of
documented prognostic factors for local failure, which include close/positive surgical
margins, high grade, and larger tumor size (most commonly >5 cm). Radiation has
been used after both segmental resection and mastectomy in the presence of these
risk factors and, unlike in the setting of epithelial breast malignancies, radiation ther-
apy is typically not indicated for sterilization of microscopic nodal disease owing to the
infrequency of nodal metastases. These considerations are in line with those used to
guide decision making for extremity sarcoma and, indeed, radiation therapy recom-
mendations for breast sarcoma are often extrapolated from general principles of
radiation therapy for extremity sarcomas. Prospective randomized data have demon-
strated that radiation therapy significantly improves local control for extremity soft tis-
sue sarcoma.44,45

Regarding preoperative radiation therapy, there are no specific data to guide its use
in the treatment of primary breast sarcoma, but it may be used for large or inoperable
tumors at presentation and may also be of value in terms of optimizing target localiza-
tion for radiation planning and potentially decreasing late effects of radiation. Preop-
erative versus postoperative radiation has been studied in the setting of extremity
sarcoma and equivalent efficacy has been documented; however, there are toxicity
tradeoffs with preoperative radiation associated with increased short-term wound
complications but fewer long-term complications, including fibrosis, edema, and joint
stiffness.46,47 These tradeoffs can certainly be weighed in the multidisciplinary man-
agement of primary breast sarcoma.
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Regarding radiation therapy delivery specifics, treatment fields have generally
encompassed the anatomic breast borrowing from field design principles for epithelial
breast malignancies. In terms of nodal coverage, it has been traditionally advisable
that sarcoma fields encompass the surgical bed given the possibility of seeding sur-
gical scars. Thus, although axillary dissection is not recommended owing to infre-
quency of nodal spread, if an axillary dissection was performed, consideration for
extending the radiation fields to encompass the axillary surgical bed is advisable.26

Regarding dose, Princess Margaret investigators among others advise microscopic
tumoricidal dose of 50 Gy to the whole breast and at least 60 Gy to the tumor
bed.31 Extrapolating again from management principles for extremity sarcoma, the
dose should be escalated according to margin status with doses of greater than
60 Gy recommended for microscopically or macroscopically positive margins. In the
preoperative setting, 50 Gy has been used conventionally.
Angiosarcoma of the breast is a subtype that is most often radiation induced and

thus special consideration is given. Cumulative radiation dose and associated toxicity
is a consideration but not prohibitive of reirradiation. A systematic review published by
Dutch investigators in 2014 examined treatment and prognostic factors of radiation-
associated angiosarcoma. Data for 222 patients across 74 publications were included
in the review. Seventeen percent (n 5 37) of patients in the series received reirradia-
tion, 30% of whom received hyperthermia with radiation. The 5-year local recurrence
rate was improved in those patients receiving radiation, 34% versus 57%.6 This and
other single institution series indicated local recurrence approximating 60% for sur-
gery alone for treatment of radiation associated angiosarcoma, thus justifying consid-
eration of reirradiation.48,49 In addition to examining reirradiation for the treatment of
radiation-associated sarcoma, more novel reirradiation approaches including hyper-
thermia and hyperfractionation have also been explored and have shown promise.50,51
CHEMOTHERAPY

There are no prospective trials specifically assessing the benefit of adjuvant chemo-
therapy in breast sarcomas. Therefore, treatment recommendations for breast sar-
comas are generally derived from trials on all soft tissue sarcomas or from
retrospective studies. In a retrospective study of 60 patients with primary breast sar-
coma treated at MD Anderson, adjuvant chemotherapy and/or radiotherapy was
associated with prolonged disease-free survival (P 5 .015).13 Other retrospective
studies have not shown a similar benefit, although they included phyllodes tumors
that are thought to be even less responsive to chemotherapy than breast sar-
comas.12,52 Adjuvant chemotherapy is therefore considered on an individual basis
depending on patient age, comorbidities, tumor grade, and size. Given the unclear
response rate to chemotherapy, we recommend neoadjuvant therapy only for large,
high-grade sarcomas for which obtaining a negative margin may be challenging. How-
ever, limited data indicate that patients presenting with unresectable breast sarcomas
are not likely to become surgical candidates after neoadjuvant chemotherapy.14

Similar to other sarcomas, the recommended regimen is generally anthracycline
and ifosfamide based. We recommend treatment on a case-by-case basis for high-
grade sarcomas larger than 5 cm.
Radiation-induced sarcomas represent a particularly challenging subset of breast

sarcomas because reradiation can be controversial given cumulative risk of toxicity,
thereby leaving chemotherapy as the only option in addition to surgery. In one retro-
spective study of 95 patients with radiation-induced angiosarcoma at MD Anderson,
adjuvant chemotherapy reduced risk of local recurrence significantly (P 5 .0003).4
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Chemotherapy regimens varied and included ifosfamide, anthracyclines, taxanes, and
gemcitabine. In another retrospective study in France of 80 patients with radiation-
induced sarcoma, 42% of which were in the breast, no benefit was seen with the addi-
tion of chemotherapy to surgery.53

Angiosarcomas also deserve special mention, given their unique susceptibility to
taxane chemotherapy. They represent less than 0.05% of all breast cancers and are
not related to radiation therapy.54 Taxanes are generally ineffective in sarcomas. How-
ever, in a phase II trial of 50 patients with inoperable angiosarcomas, 49% of whom
had breast angiosarcomas, weekly paclitaxel resulted in a median overall survival of
19 months.55 Similar results were seen in several other prospective and retrospective
studies.56–58 Weekly taxol is more active than therapy given every 3 weeks in 1 report,
similar to studies in breast and gynecologic cancers.56 Doxorubicin is also active,
similar to other sarcomas.59 It is unclear which chemotherapy is more efficacious
for treatment of angiosarcomas and either is a reasonable option. Neoadjuvant
chemotherapy is considered frequently for angiosarcomas because of the potential
for chemosensitivity and the difficulty associated with achieving a negative margin
with up-front surgery.60,61
CLINICAL OUTCOMES AND PROGNOSTIC FACTORS

There is considerable variability in reported clinical outcomes. The range for 5-year
overall survival is 55% to 73% and the range for 5-year disease-free survival
is 29.2% and 68%.1 Many of the series have small numbers of patients and
each series has considerable variability in the histologic subtypes that are repre-
sented. Furthermore, there is substantial variability in the treatment administered.
Studies have most consistently identified size,11–14,26,27 tumor grade,12,14 and margin
status12,14,26,62 as important prognostic factors for disease-free and overall survival.
Angiosarcoma has frequently been reported as a histologic subtype with a particularly
poor prognosis; however, in 2 series from MD Anderson, patients with angiosarcoma
actually had a relatively favorable prognosis.12–14,26 The 5-year survival rate for radia-
tion induced sarcomas is in the range of 27% to 48% and the poor prognosis has
largely been attributed to a higher proportion of patients presenting with advanced
clinical stage disease.7 It seems likely that there is more to the biology of radiation-
induced sarcomas than delayed diagnosis; indeed, genetic alterations unique to
radiation-induced angiosarcomas have been characterized.63

Two of the largest series provide many insights on the natural history of the disease
and it is worth highlighting some of the specific findings. In 2003, Zelek and col-
leagues14 reported on 90 primary breast sarcoma patients treated at the Institut
Gustave-Roussy. This series spanned approximately 40 years. Nearly 70% of patients
had malignant fibrous histiocytomas and 10% had angiosarcomas. Approximately
two-thirds of the patients were treated with surgery alone. The 10-year overall survival
was 62% and 10-year disease-free survival was 50%. Tumor size and grade were the
identified as prognostic factors for survival. The survival curves, stratified by grade and
size, paralleled survival curves reported for extremity sarcomas. Most recurrences
manifested within 5 years. Most recurrences seen in patients with low-grade sar-
comas (7/8) were local (breast or chest wall). In contrast, approximately one-half of
the recurrences associated with high-grade sarcomas were to distant sites. All of
the patients with distant metastases had lung metastases (and some additional sites
as well). Every patient with local recurrence related to grade 1 tumors achieved long-
term survival after salvage surgery. In multivariate analysis, poorer survival was
observed for patients with angiosarcoma. In 2007, Bousquet and colleagues12
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reported a retrospective study of 103 patients from the Rare Cancer Network, repre-
senting the largest series in the literature. Angiosarcoma was the most common
histology in this cohort and represented 41% of the patients in the series. The
5-year overall survival was 55% and 5-year disease-free survival was 44%. Surgical
margins of at least 1 cmwas a favorable prognostic factor for local control and disease
free survival. One-third of the patients underwent breast-conserving surgery and it
was noted that the extent of surgery did not affect local failure rates. Angiosarcoma
patients in this series had a 10-year disease-free survival of 12% versus 52% for
the other histologies combined (P 5 .0014).

SUMMARY

Many issues specific to breast sarcomas have been addressed through observational
studies. Most patients in reported series were able to undergo upfront surgery without
neoadjuvant therapies and, for many patients, surgery was the only treatment modal-
ity. Mastectomy was the most frequently used operation, but partial mastectomy was
found to be a safe alternative for patients with smaller tumors. Lymph node metasta-
ses are uncommon and thus routine lymphadenectomy is contraindicated. Adjuvant
radiation and/or chemotherapy is considered for high-risk patients with the goals of
enhancing local control and treating subclinical metastatic disease. The benefits of
adjuvant therapies have been difficult to quantify owing to the heterogeneity of the dis-
ease and variability in treatments. Angiosarcoma stands out from the other histologic
subtypes for the diffuse pattern of growth, multicentricity, cutaneous invasion, chemo-
sensitivity, and prognosis. In general, breast sarcomas demonstrate biological
behavior that is similar to sarcomas at other anatomic sites. The rarity and heteroge-
neity of breast sarcomas will likely preclude study in the context of prospective clinical
trials. The current thinking is that sarcomas are better defined by histologic subtype
and molecular profile, as opposed to the anatomic site of origin. Development of novel
therapies will depend on the discovery of histology-specific strategies that exploit bio-
logic behavior, molecular pathways, and drug sensitivities unique to the sarcoma
subtype.
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