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Primary breast osteosarcoma with pulmonary metastases
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/Abstract h
Primary breast osteosarcoma is a rare malignant tumor, with only small series reported. We report the case of an 89-year-
old woman presenting with a large calcified tumor of the left breast, associated with calcified lung metastases. After non-
conclusive biopsy, osteosarcoma was proven at tumorectomy.
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Background

Breast sarcomas are uncommon malignant tumors. Among
them, primary breast osteosarcoma is rare with less than
200 cases reported in the literature, representing 12.5% of all
breast sarcomas and 1% of all breast tumors [1]. It is a very
aggressive tumor that typically produces bone and osteoid
matrix. It usually affects elderly patients, with a median age
at diagnosis of 64.5 years [3]. The clinical presentation is a
palpable mass sometimes associated with a cutaneous rash.
Complete resection is the treatment of choice in case of lim-
ited disease extension [4]. Survival rate is poor, under 40% at
5 years [5].

Case summary

An 89-year-old woman without relevant past medical history
was hospitalized for cardiac failure. While performing routine
physical examination, a palpable firm and irregular mass of
the left breast was evidenced, seemingly unnoticed by the
patient. This finding motivated the realization of a mammog-
raphy showing a regional area of coarse heterogeneous calci-
fications in the internal quadrants of the left breast. Correla-
tion with ultrasound demonstrated a subcutaneous mass with
posterior acoustic shadowing (Figure 1). A fine needle biopsy
was performed, however it was not contributive due to the
large calcifications within the sample. Due to the high suspi-
cion of primary breast neoplasm, a thoracoabdominal CT was
performed that revealed a large heterogeneous and calcified
mass of the left breast associated with diffuse and partially
calcified lung nodules (Figure 2).

Figure 1: Mammography with medio-lateral oblique (A) and cranio-
caudal (B) incidences views of the left breast evidencing a regional
area of coarse heterogeneous calcifications at the union of the inter-
nal quadrants. Breast ultrasound (C) showing a subcutaneous mass
with large posterior acoustic shadowing limiting further analysis.

Figure 2: Thoracoabdominal contrast-enhanced CT revealing a large
calcified mass involving the internal quadrants of the left breast (A,
arrowhead) and diffuse partially calcified pulmonary nodules consis-
tent with lung metastasis (B-C). Note the calcified aspect of the lung
metastasis (C, arrow).
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Figure 3: Macroscopic examination (A) evidencing a voluminous
calcified mass with central necrosis. Microscopic examination (B-C)
showed a peripheral zone containing a dense proliferation of spindle-
shaped cells (B), and a central zone composed of ossification foci, os-
teoclastic cells and cartilage (C).

The patient’s case was discussed at the tumor board and a
breast tumorectomy was decided and performed without any
immediate complication following surgery. On gross observa-
tion, the tumorectomy piece (16.5 x 13.5 x 9.5cm) contained
a well-defined mass measuring 10. x 8.5 x 7.5 cm, heteroge-
neous, partially calcified and containing areas of central ne-
crosis (Figure 3). Microscopic examination showed a periph-
eral zone containing a dense proliferation of spindle-shaped
cells. There was a central zone composed of ossification foci,
osteoclastic cells and cartilage, as well as a transition zone
with osteoid formations and sclerous tissue (Figure 3). Immu-
nohistochemistry was performed, with spindle-shaped cells
showing a strong expression of MYC, a moderate expression
of MDM2, a heterogenous expression of p63 and no expres-
sion of epithelial markers CKAE1/AE3, CK5/6, EMA, MNF-116,
CK7, CK19. An intra-mammary lymph node (2.2 cm) was also
identified, containing metastatic tissue. The aforementioned
findings were consistent with the diagnosis of high-grade ma-
lignant mesenchymal neoplasm compatible with an extraskel-
etal osteosarcoma of the breast with lung metastasis. Patient
outcome was unfavorable with rapid decline and death due to
advanced metastatic disease progression.

Discussion

Primary breast osteosarcoma is a type of breast tumor with
bone producing osteoid matrix [6]. It is not only a very rare
breast malignancy but also an unusual location for an ex-
traskeletal sarcoma [7]. Although rare, its diagnosis is impor-
tant as the imaging features, treatment and prognosis differ
from other breast cancers. As with all sarcomas, it is defined
by the underlying type of tissue with the most common sub-
type including fibrohistiosarcoma, myxofibrosarcoma and an-
giosarcoma [2].

Primary breast osteosarcoma has to be differentiated from
metaplastic carcinoma and cystosarcoma phyllodes, that can
both present with similar imaging features [8]. The clinical
presentation is a breast mass, with rapid growth but rarely as-
sociated with pain [9]. Nodal involvement is uncommon, but
metastases are frequent. Lung is the most commonly organ
involved, followed by bone. The survival is poor, with an over-
all 5-year survival rate of 38% [10]. On mammography, the
primary lesion is usually a large, dense, calcified mass [11].

However, in some cases, calcifications can be absent [12].
Ultrasound is helpful for lesion characterization, staging and
biopsy guidance and usually shows important acoustic shad-
owing limiting analysis [2]. MRI is useful to assess the extent
of the mass within the breast, to search out for other masses,
assess for chest wall invasion usually showing a high T2 signal
mass with enhancement [1]. Whole-body contrast-enhanced
CT scan or 18FDG PET-CT are of interest to detect metastatic
extension [6]. The final diagnosis of primary breast osteosar-
coma is made on pathology, demonstrating osteosarcomatous
matrix and showing that the lesion does not arise from ad-
jacent bone (sternum or ribs) [13]. Immunohistochemistry is
helpful to establish the diagnosis, with the use of epithelial
markers such as CKAE1/AE3, CK5/6, EMA, SMA, CK7, vimentin,
MAC-387 and others [14]. Excisional biopsy (complete tumor-
ectomy), as this was done in our patient, is preferred to fine
needle biopsy, as the mass can be very firm due to the pres-
ence of calcifications that can lead to inconclusive results as in
our case [6]. As with any subtype of sarcoma, the treatment
is the complete surgical excision with large margins [11]. Local
recurrence rates were reported as high as 67% after tumorec-
tomy and 11% after mastectomy [5, 15]. If no local node in-
volvement is seen, axillary node dissection is not recommend-
ed, since this type of sarcoma does not spread via lymphatic
route [16]. In this regard, our case was unusual as a pathologic
intra-mammary lymph node was found. There is no consensus
about the administration of adjuvant chemotherapy. How-
ever, it is generally recommended as it evidenced to improve
survival rates, but no standard dose has been established yet
[10]. For more advanced cases with metastasis, chemotherapy
is the main treatment. Drugs used are the same as with other
sarcomas and include cisplatin, doxorubicin, ifosfamide and
methotrexate [17].
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