
Introduction

Extraskeletal osteosarcoma (EOS) is a rare malignant

mesenchymal tumor characterized by the production of

neoplastic osseous tissues, without attachment to bone or

periosteum. Their occurrence is approximately one per-

centof all soft tissue sarcomas and four percent of all os-

teosarcomas [1]. It occurs predominantly in the lower

extremity, upper extremity, and retroperitoneum, and rarely

in the visceral organs. The English literature includes case

reports of EOS arising in unusual sites, such as the larynx,

kidney, esophagus, small intestine, liver, heart, urinary

bladder, parotid, and breast [2,3].

Collectively mammary sarcomas make up less than one

percent of primary breast malignancies of which osteosar-

comas (OS) a mere 12.5%, reflecting its extreme rarity

[4,5]. The more common breast sarcomas include fibrosar-

comas, malignant fibrous histiocytoma, angiosarcoma, and

liposarcoma [6,7].

With about 100 cases of primary mammary EOS reported

in literature in last 50 years, this report documents one more

case of this rare entity. In this paper the authors present a

79-year-old patient which is the first case of pure primary

osteosarcoma of the breast reported in Serbia.

Case Report

A 79-year-old lady became aware of a rapidly enlarging lump

in the lateral part of the right breast. She noticed the mass and did

not seek medical attention until six months after. In this period

she did not have any pain or discharge from a nipple. She had no

significant past medical history and no history of familial breast

cancer. Clinical examination revealed a firm to hard, mobile, ir-

regular and painful breast lump measuring approximately six by

four cm. The tumor was not fixed to the skin or underlying ribs.

Nipple, areola, and skin were unremarkable. On examination there

was no axillary or supraclavicular lymphadenopathy. Ultra-

sonography (US) demonstrated an irregular hypoechoic oval re-

gion in interface over quadrants with central on echogenic space

that probably represented necrosis. (Figure 1a). The mammo-

graphic appearance showed a macro lobulated, well-circum-

scribed radiodense lesion with extensive coarse calcifications.

(Figure1b). Clinical findings of the right breast and imaging fea-

tures were highly suspect for malignancy. Conciliar team staged

the tumor as T3 N0 M0 and recommended the surgical treatment.

Excisional biopsy without dissection of the axilliary lymph nodes

was performed. Frozen section analysis did not confirm malig-

nant tumor in the resected specimen. 

Macroscopical examination of the specimen revealed a gray-

ish white, solid and firm tumoral mass with bony consistency,

a maximum diameter of six cm and well-defined margins. Mi-

croscopically (Figure 2a), an encapsulated tumour composed of

a pleomorphic population of round, polygonal to spindle cells,

intimately associated with deposits of neoplastic osteoid or

rarely bone. The cytoplasm was pale to eosinophilic with in-

distinct cell border. More than 20 mitoses per ten high-power

fields were observed, and these included atypical forms. The

tumour infiltrated the breast capsule and extended very close

to the resection margins. Immunohistochemicaly, neoplastic

cells were positive for vimentin, but negative for cytokeratin
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Introduction: Mammary sarcomas are relatively uncommon and they represent less than one percent of all primary breast malignan-

cies. Osteosarcoma of the breast, unassociated with other tumors, is distinctly rare, with published references generally limited to case

reports and occasional cases in several series encompassing a heterogeneous group of mammary sarcomas and extraosseous osteosar-
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(CK), epithelial membrane antigen (EMA), estrogen (ER) and

progesterone (PR) receptors. Ki-67 proliferation index was in-

termediate (30%) and more than 80% of cells were positive for

p53. (Figure 2b–f). Therefore, the histological and immunohis-

tochemical findings established the diagnosis of pure primary

osteosarcoma of the breast. 

Further postoperative examination included CT of thorax and

abdomen, and no evidence of metastatic disease was observed.

Laboratory parameters were within normal limits. No complica-

tions were observed in the postoperative period and after seven

days the patient was discharged from hospital in good condition.

Doctors prescribed adjuvant chemotherapy and radiotherapy

which the patient refused. Two years after the surgery, the patient

died with multiple lung metastases.

Disscusion

EOS account for less than one percent of soft tissue sar-

comas. Mammary sarcomas are also relatively uncommon,

representing less than one percent of all primary breast ma-

lignancies and 12.5% of all mammary sarcoma, with pub-

lished references generally limited to case reports [4,5,8].

The precise frequency of primary osteosarcoma of breast

is difficult to assess because of its infrequent occurrence

and due to variation in nomenclature [4]. The largest series

reported is a clinico-pathological analysis of 50 cases, seen

over a 38-year period at the Armed Forces Institute of

Pathology, Washington [6]. Due to the low incidence of

OS of the breast, it is difficult to point to a specific sur-

vival rate.

OS of the breast is a disease of middle and old age (mean

age, 64.5 years), as contrasted with the younger age of pa-

tients with skeletal osteosarcoma [6]. The most frequent

histological subtype of breast sarcoma is malignant fibrous

histiocytoma, followed by fibrosarcoma, angiosarcoma and

liposarcoma, but nearly all subtypes of sarcomas have been

observed in breast [6,7]. The etiological factors and histo-

genesis of this type of tumor are unknown, although it has

rarely been reported arising in breast tissue, due to prior

local irradiation, trauma or foreign body [9]. The presented

patient had no history of trauma, local irradiation or a

biphasic tumor. 

The typical clinical appearance of breast OS is a mobile,

hard, irregular lump with no axillary lymphadenopathy

[9,10]. The present patient also had similar clinical find-

ings. The preoperative diagnosis of osteosarcoma of the

breast is difficult to make. Mammographic finding and tar-

geted breast US are important but often not enough and can

be insufficient for diagnosis. They usually show well-cir-

cumscribed, dense lesion with prominent calcifications

within the mass and confirm the presence of a well-defined

mass, hypoechoic with an echogenic centre, due to the ex-

istence of calcifications [9,10]. 

Many OS of the breast have been described in association

with a biphasic tumor, which suggests that a biphasic tumor

is a possible precursor, or has a de novo origin from the

breast tissue. Tumors fulfilling the following criteria are

called “pure osteosarcoma”: exclusion of origin in the bone,

presence of neoplastic osteoid or bone, absence of an ep-

ithelial component, and no association with a benign tumor,

and these are the basic requirements for the diagnosis of a

primary osteosarcoma of the breast [6,11]. The presented

case fulfilled these criteria. Immunohistochemistry is per-

formed to exclude epithelial differentiation or metaplastic

carcinoma. Histologically, the tumours are divided into fi-

broblastic, osteoclastic, and osteoblastic variety [12]. In the

present patient, the osteoblastic cells were the prevailing

neoplastic element of the lesion, thus subcategorising the

tumour under the osteoblastic subtype. The main patho-

logical differential diagnosis of primary mammary OS is

metaplastic carcinoma containing osteoid and bone. This

differentiation is of prime importance as the two entities

have different histological behavior and require different

treatment [4].Metaplastic carcinoma is immunoreactive for

CK, whereas OS is negative. The cells of OS also display

negativity for EMA, ER, PR, and Her2, and are vimentin-

positive [4]. Although immunohistochemistry plays a major

role in differentiating OS from sarcomatoid carcinoma,

some sarcomas may display abundant CK expression.

Figure 1. — a: Ultrasound findings. b: Mammographic findings.
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Figure 2. — Histological features of a breast osteosarcoma. a: Hematoxylin and eosin staining technique, pleomorphic population of

cells, intimately associated with deposits of neoplastic osteoid or rarely bone (x 200), b: The Ki67 index is about 40% (x 200), c and e:

The cells express vimentin (x 200), and p53 (x 200), d and f: The tumor cells are negative for CK7 (x200) and ER (x400).

Therefore, extensive sampling of the specimen is still con-

sidered a crucial step [6].

The therapy for primary osteogenic sarcoma of the

breast is surgery. The gold standard in the treatment should

include total wide excision of the primary tumour with

clear resection margins, in order to reduce the possibility

of tumour recurrence [4]. Current treatment recommenda-

tions for extraskeletal OS do not include lymphadenec-

tomy [13]. The present case confirms this opinion, since

the patient had no metastases to axillary nodes. There are

no clear guidelines for adjuvant treatment after primary

surgery, but most centers will advocate use of chemother-
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apeutics in the treatment of soft-tissue sarcomas in fit pa-

tients with large high grade tumors. However, ex-

traosseous OS seems less responsive to chemotherapy

than osseous OS.

The present patient died with multiple lung metastases,

two years after surgery. Generally, long-term prognosis is

uncertain because of the small number of reported cases in

the literature [14]. OSs of the breast are biologically ag-

gressive neoplasms characterised by early recurrences

(43% at a median of one year) and haematogeneous

metastatic spread, frequently to the lungs, bone, liver, and

soft tissues. A large tumour size significantly predicts a

worse therapeutic outcome, while the five-year survival

rate is dismal (approximately 38%) [6,15].

Conclusion

Pure OS of the breast is extremely rare and needs to be

distinguished from a variety of benign and malignant breast

lesions producing metaplastic bone. Less than a hundred

cases of pure OS of the breast were reported, but diagnos-

tic confirmation with immunohistoshemistry has been per-

formed in relatively few of these cases.
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