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CASE SUMMARY 
A 94-year-old woman presented 

with a lump in her right breast. Her 
clinical exam showed a large, hard, 
palpable mass measuring approxi-
mately 6 cm in diameter in the upper 
outer quadrant. Initial mammogram 
and ultrasound findings were consis-
tent with a benign calcified fibroade-
noma. However, upon return to clinic 
for reevaluation, the patient reported 
unremitting right breast pain, and imag-
ing findings were highly suggestive of 
a malignancy. The patient reported no 
family history of breast cancer. Biopsy 
revealed an ER/PR- and HER-2-nega-
tive malignant neoplasm with osseous 
differentiation. A right modified radical 
mastectomy was performed, and no fur-
ther tests were administered due to the 
patient’s age and family requests.

IMAGING FINDINGS  
Craniocaudal (CC) mammography 

of the right breast shows a mass with 
associated coarse heterogeneous cal-
cifications in the upper outer quadrant 
(Figure 1A). Figure 1B illustrates an 
interval increase in size of a large, lob-
ular mass with dystrophic calcification 
centrally in the upper outer quadrant, 

measuring 8.7 cm x 7.7 cm. Due to the 
large size of the mass, manual tech-
nique with limited compression was 
performed to obtain mammographic 
images.

Targeted ultrasound of the palpa-
ble mass demonstrates a solid hetero-
geneous mass with posterior acoustic 
shadowing located in the upper outer 
quadrant (Figure 2). This shadowing 
corresponds to the patient’s palpable 
mass. There is slight vascularity pres-
ent at the periphery. Given the indistinct 
margins of the mass, it could not be 
accurately measured by ultrasound.

Tissue sections demonstrate a rela-
tively heterogeneous mass composed 
of trabecular bone, osteoid matrix, car-
tilage, and spindle cells admixed with 
epithelioid cells. Regions of osteoid and 
trabecular bone formation comprise the 
bulk of the mass, blending indistinctly 
with regions of cartilaginous and pure 
spindle cell differentiation (Figure 3). 
No necrosis is identified.

Cells predominantly demonstrate 
spindled morphology with bizarre 
nuclei and prominent nucleoli. A 
lesser population of admixed epithe-
lioid cells with relatively abundant 
amphophilic cytoplasm and hyper-

chromatic eccentric nuclei are also 
seen. Mitotic activity is brisk.

Multiple tissue sections are stained 
with a panel of immunostains, includ-
ing cytokeratins AE1/AE3 (as shown 
in Figure 3C), CAM 5.2, CK 5/6, and 
smooth muscle actin (SMA). Malig-
nant cells were negative for all of these 
markers, differentiating this pathology 
from metaplastic carcinoma. The high-
grade soft tissue osteosarcoma of the 
breast is a cytologically malignant spin-
dle cell neoplasm dominated by exten-
sive production of osteoid and bone 
associated with the cytologically atyp-
ical cells. There is no evidence of con-
ventional carcinoma or any coexistent 
phyllodes tumor.

DIAGNOSIS
High-grade soft tissue osteosarcoma 

of the breast 

DISCUSSION  
Mammary sarcomas are uncommon 

cancers that comprise less than 1% of 
all breast malignancies and less than 5% 
of all sarcomas.1 Primary osteosarcoma 
of the breast is extremely rare, repre-
senting only 12.5% of mammary sar-
comas, or 0.125% of all malignancies 
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of the breast.2 While this specific breast 
cancer can occur in both young and old 
patients, it is most commonly observed 
in older patients, with a mean age of 65 
years at presentation.3 The prognosis is 
relatively poor, with a reported five-year 
survival rate of 38%.4

Osteosarcomas of the breast may 
arise either from pre-existing benign 
or malignant breast neoplasms or from 
previously healthy parenchyma.5 Some 
proposed risk factors for extraskele-
tal osteosarcomas include prior local 
irradiation, trauma, and foreign body 
placement, though these are not unique 
to mammary osteosarcomas.5 The his-
togenesis of primary osteosarcoma of 
the breast has not been fully elucidated, 
though an origin from totipotent mes-
enchymal cells of the breast stroma or a 
transformation from a pre-existing fibro-
adenoma or phyllodes tumor have been 
suggested.2,6 This cancer is considered 
highly aggressive and is associated with 
early recurrence and often hematoge-
nous rather than lymphatic spread, most 
commonly to the lungs.4,7

Similar to other extraskeletal osteo-
sarcomas, mammary osteosarcoma may 
exhibit a variety of histologic features. 
As such, this cancer is characterized as 
fibroblastic, osteoblastic, or osteoclas-
tic (giant cell-rich). In the osteoblastic 
type, as seen in our patient, the osteoid is 

FIGURE 1. (A) CC mammography of the right breast showing a mass with associated 
coarse heterogeneous calcifications in the upper outer quadrant. (B) CC mammography of 
the right breast showing a large, lobular mass measuring 8.7 cm × 7.7 cm with dystrophic 
calcification centrally in the upper outer quadrant. 

FIGURE 2. (A) Targeted ultrasound demonstrating a solid heterogeneous mass with poste-
rior acoustic shadowing located in the upper outer quadrant. (B) Targeted ultrasound of the 
mass.

FIGURE 3. (A) A section at low power (H&E 20x) exhibits a mass-forming lesion composed of malignant osteoid, trabecular bone, and spin-
dle cells adjacent to desmoplastic breast tissue. A small focus of neoplastic cartilage is also seen (lower right). (B)A higher power section 
(H&E 200x) shows osteoid matrix admixed with and surrounded by highly atypical spindled and epithelioid cells. Note the native lactiferous 
duct (upper right). (C) Malignant cells in this high power section (200x) fail to stain with cytokeratin AE1/AE3. Sections were negative for 
CAM 5.2, CK 5/6, and SMA markers as well, distinguishing our patient’s pathology from metaplastic carcinoma. The native lactiferous duct 
(upper right) serves as an internal positive control.
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deposited in a fine, branching, lace-like, 
or coarsely trabecular pattern.4,8

This  tumor  usual ly  presents 
mammographically as a well-cir-
cumscribed dense lesion within the 
breast parenchyma with focal or 
extensive coarse calcifications.4,6,9 
These calcifications were evident in 
our patient, as illustrated in Figure 1. 
However, it is important to note that 
the mammographic features of this 
tumor may be deceptively benign.6 
For instance, in an evaluation of sev-
eral cases of primary osteosarcoma 
of the breast, Silver and Tavassoli 
found the mammographic impression 
to be that of a benign fibroadenoma 
in 33% of patients.4 In fact, the ini-
tial diagnosis in our case was that of 
a benign fibroadenoma.

Furthermore, metaplastic breast 
carcinoma should be ruled out before 
making a diagnosis of primary osteo-
sarcoma of the breast. Mammographi-
cally, metaplastic carcinoma generally 
appears as a high-density mass with 
circumscribed, obscured, irregular, or 
spiculated margins.10 This is similar to 
the mammographic appearance of pri-
mary breast osteosarcoma. However, 

these lesions are often non-calcified,10 
which could be useful in differenti-
ating them from primary mammary 
osteosarcoma.

CONCLUSION  
Primary osteosarcoma of the breast 

is a rare and aggressive malignancy 
that should be differentiated from two 
other similar tumors: metaplastic carci-
noma and cystosarcoma phyllodes. Due 
to the rarity and poor prognosis of this 
disease, it is important that radiologists 
recognize its mammographic features in 
order to ensure proper management and 
optimize patient outcomes.
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