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Abstract. Breast osteosarcoma is a rare malignancy of unknown 
etiology, with no standard adjuvant treatment at present. The 
prognosis of the disease is poor, and it has a high propensity 
for recurrence and metastasis. The current report presents the 
case of a 52‑year‑old woman, in whom adenomyoepithelioma 
gradually developed into breast osteosarcoma following three 
separate surgeries. The patient survived for 41 months from the 
initial lesion occurrence and resection in the left breast; during 
this time, she underwent surgery and chemotherapy (liposomal 
doxorubicin and cisplatin) for the treatment of disease recur-
rence and lung metastasis, along with molecular‑targeted 
therapy (sunitinib). However, the patient eventually succumbed 
to respiratory failure due to progressive disease. The present 
case underwent a clear pathological transformation process, 
and may provide a basis for an improved understanding of the 
clinical characteristics and treatment of breast osteosarcoma.

Introduction

Breast osteosarcoma is a rare disease that accounts for ~0.1% 
of all breast malignancies (1). The etiological mechanisms 
of breast osteosarcoma remain to be elucidated. It is thought 
that the disease may originate from mammary stromal 
mesenchymal stem cells or derive from previous metaplastic 
mammary lesions  (2). However, to date, few cases of this 
disease have been reported in the literature (3). Over a period 
of 18 years, Jernstorm et al  (4) observed only one case of 
osteosarcoma in 3,319 cases of mammary carcinoma. Treat-
ment for localized disease includes complete surgical removal 
of the tumor with an adequate margin, whereas chemotherapy 
is the main treatment for metastatic osteosarcoma (5). To the 
best of our knowledge, there is no standard adjuvant treatment 
for breast osteosarcoma at present. The prognosis of breast 

osteosarcoma is poor, and the disease exhibits a high propen-
sity for recurrence and metastasis (6,7). 

The current report presents the case of a patient in whom 
adenomyoepithelioma gradually developed into breast osteosar-
coma. The patient's disease progressed gradually and exploratory 
treatment with sunitinib; therefore the present case may provide 
a basis for an improved understanding of the clinical character-
istics and treatment of breast osteosarcoma. Written informed 
consent was obtained from the patient's family.

Case report

The patient was a 52‑year‑old woman with no family history of 
hereditary cancer. A lesion was previously identified in the left 
breast during a regular physical examination in March 2006. 
The patient initially disregarded this lesion, however, the lesion 
gradually increased in size. Subsequently, the patient visited 
Zhongshan Hospital (Shanghai, China) on November  16, 
2006. On December 2, 2006, a 1.7x1.5 cm tumor was resected 
from the upper outer quadrant of the left breast at Zhongshan 
Hospital. Postoperative pathological analysis of the resected 
specimen revealed an adenomyoepithelioma with malignant 
myoepithelial transformation (low‑grade malignancy). The 
following immunohistochemical (IHC) scoring system was 
used, based on the percentage of immunoreactive cells and 
staining intensity [<25% (‑), 25‑50% (+), 50‑75% (++) and 
>75% (+++)], staining intensity [no color (‑), light color (+), 
dark color (++)] and the location of immunoreactivity (epithe-
lial or focal)  (8). The tumor exhibited the following IHC 
characteristics: Cytokeratin (CK; broad‑spectrum)  (+++); 
smooth muscle actin (SMA) (++); CK5/6 (‑); S‑100 (‑); CK7 
(epithelial ++); vimentin (VIM) (+++); estrogen receptor (+); 
cluster of differentiation (CD)34 (‑); progesterone receptor 
(partial +); Ki‑67 (40%); c‑ErbB‑2 (epithelial +); hematopoi-
etic cell kinase (‑) and CD117 (focal +).

The patient developed disease recurrence 1 month later, 
and the tumor subsequently continued to increase in size 
(Fig. 1). On March 23, 2007, a tumor was resected from the 
upper outer quadrant of the left breast at Zhongshan Hospital. 
Pathological analysis of the tumor revealed heterotopic ossi-
fication (myositis ossificans). The following IHC results were 
obtained: VIM (+); SMA (partial +); S‑100 (weak +); CD117 (+); 
desmin  (‑); pan‑CK (AE1/AE3)  (‑); epithelial membrane 
antigen (‑); CD99 (‑); high molecular weight CK (34βE12) (‑); 
CD34 (‑) and multinucleated giant cells (anti‑CD68/KP1) (+).
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On August 28, 2007, the patient presented to the Cancer 
Hospital of Beijing (Beijing, China) with an additional relapse, 
and extensive local tumor resection was performed in the upper 
outer quadrant of the left breast. Postoperative pathological 
analysis revealed a well‑differentiated osteosarcoma (Fig. 2). 
The patient did not receive any additional treatment at this time.

Positron emission tomography/computed tomography was 
conducted on June 25, 2008 and revealed patchy consolidation 
in the lungs; extrapulmonary metastases could not be excluded 
(Fig.  3). A total of two chemotherapy cycles, comprising 
60 mg of liposomal doxorubicin (day 1) and 50 mg of cisplatin 
(days  1‑3), were administered at the Cancer Hospital of 
Beijing, commencing on August 11 and September 9, 2008. 
The response evaluation (9) was observed to be stable disease 
(SD). However, the patient experienced grade III bone marrow 
suppression and grade I gastrointestinal reactions (10), and 
refused to undergo additional chemotherapy.

In April 2009, the disease progressed and pleural effusion 
occurred. Oral sunitinib (37.5 mg) was administered once 
daily at the Affiliated Hospital of the Chinese Academy of 
Military Medical Sciences (Beijing,China), according to a 
4‑week treatment plan. The patient exhibited diarrhea and 
grade II platelet reduction (10). The response evaluation was 
observed to be progressive disease. On May 26, 2009, the 
patient exhibited increased chest congestion accompanied 
by suffocation, and was admitted to the emergency room to 
undergo a pleural puncture and chest drainage. Following this 
procedure, 3,500 ml of reddish fluid was extracted, and the 
symptoms of chest congestion and suffocation improved.

The patient refused additional chemotherapy and accepted 
palliative care, which included treatment with analgesics 
and Traditional Chinese medicine. The lesion continued 
to increase in size (Fig.  4), and the patient's condition 

Figure 1. Mammography reveals large densely calcified mass in the left breast. 

Figure 2. Photomicrograph revealing a high‑grade osteosarcoma (hematox-
ylin‑eosin stain; magnification, x150). 

Figure 3. Positron emission tomography‑computed tomography scan of the 
chest, revealing two masses in the left lung. 

Figure 4. Computed tomography scan of the chest, revealing a large hetero-
geneous mass in left thoracic cavity and two nodules containing a densely 
calcified mass in the right thoracic cavity. 
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worsened over time. She succumbed to respiratory failure in 
August 2009.

Discussion

Breast osteosarcoma, a type of extraskeletal osteosarcoma, is 
a rare disease (1,6,7). It may originate from mammary stromal 
mesenchymal stem cells, or be derived from a fibroadenoma 
or phyllodes tumor (2). The etiology of breast osteosarcoma 
remains to be elucidated, and the disease typically occurs 
following a previous trauma, such as breast radiotherapy (11,12).

Breast osteosarcoma occurs more frequently in 
middle‑aged and elderly women; patients range in age from 
22‑82 years, with a median age of 62 years. Clinically, diag-
noses of breast osteosarcoma are confirmed primarily by 
pathological analysis, specifically through IHC comparison 
with carcinosarcoma, bone cancer or breast osteomalacia (7).

Surgery is the typical treatment method for breast osteo-
sarcoma (7,11). Tumors have been observed to be resistant to 
radiation, and there is no evidential basis for the efficacy of 
chemotherapy (7,13). Silver et al (7) observed a median survival 
time of 23 months and 5‑year survival rate of 39% for patients 
with breast osteosarcoma following surgical treatment. The 
reported 1‑year recurrence rate of extraskeletal osteosarcomas 
is ~43% (14). The prognostic factors of breast osteosarcoma 
may be associated with tumor size, grade and status, such as 
margin status (7,15). Additionally, Zhao et al (16) proposed 
that prognosis is improved for breast osteosarcoma cases that 
contain a rich cartilage matrix and fibroblast cells.

The patient in the present case underwent several 
postoperative pathological examinations that produced incon-
sistent results. However, this was a gradually evolving process. 
Initially, the patient was diagnosed with adenomyoepithelioma 
with malignant myoepithelial transformation; 3 months later, 
her condition had progressed to heterotopic ossification 
(myositis ossifications). Disease recurrence was detected at 
5 months after the second surgery, and this tumor was diag-
nosed as a well‑differentiated osteosarcoma. This is consistent 
with the hypothesis that breast osteosarcoma represents an 
occurrence of metaplasia following breast trauma and ongoing 
ossification of the fibrous components.

Recurrence and metastasis are prevalent in cases of breast 
osteosarcoma. For example, Silver et al (7) reported the occur-
rence of metastases in 42% of breast osteosarcoma patients. 
These events primarily occur in the form of blood metastases, 
and are typically accompanied by pulmonary metastases (6,7). 
The current patient presented with clear pulmonary metastases.

Chemotherapeutic drugs (including, doxorubicin, cyclo-
phosphamide and cisplatin) may prolong survival in patients 
exhibiting primary osteosarcoma; however, this has not been 
demonstrated in cases of breast osteosarcoma (11,16,17). In 
the present case, liposomal doxorubicin and cisplatin chemo-
therapy were selected for treatment of the patient, and an SD 
response evaluation was achieved. However, this chemothera-
peutic regimen caused significant adverse events and inhibited 
medullary hematopoiesis. The patient refused additional chemo-
therapy, and the use of sunitinib, which is a multimolecular 
tyrosine kinase inhibitor that has exhibited promising results 
for the treatment of soft tissue sarcoma (18,19). The patient was 
subsequently administered 37.5 mg of oral sunitinib once daily, 

according to a 4‑week treatment plan; however, poor results 
were achieved. Multimolecular‑targeted drugs may therefore be 
unsuitable for the treatment of breast osteosarcoma.

In summary, osteosarcoma is relatively rare in clinical 
practice. The histogenesis of primary osteosarcoma of the 
breast remains unclear, however, the results of the present case 
indicate that a transformation from adenomyoepithelioma may 
be involved. To date, no optimal treatment has been identi-
fied for patients with recurrent and metastatic osteosarcoma. 
Furthermore, the efficacy of chemotherapy remains unclear, 
and emerging molecular targeted therapies may not present a 
promising therapeutic option. Therefore, further research is 
required in order to understand its pathogenesis and effective 
treatments.
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