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Abstract 

Radiation therapy has a solid role in the management of breast adenocarcinoma. It 

significantly reduces the rates of disease recurrence. Nevertheless, radiation therapy is not 

without side effects and patients who have undergone breast irradiation are at increased risk 

for lung disease, sarcomas, acute leukemia and esophageal cancer. We present a case of 

radiation-induced breast osteosarcoma 29 years after radiation therapy and lumpectomy for 

breast adenocarcinoma. The patient had several disease recurrences after surgical resection 

and was found to have pulmonary metastases. © 2013 S. Karger AG, Basel 

Introduction 

Radiation therapy has a solid role in the management of breast adenocarcinoma. It 
significantly reduces the rates of disease recurrence [1]. Nevertheless, radiation therapy is 
not without side effects and patients who have undergone breast irradiation are at increased 
risk for lung disease, sarcomas, acute leukemia and esophageal cancer [2, 3]. We present a 
case of radiation-induced breast osteosarcoma 29 years after radiation therapy for breast 
adenocarcinoma.  
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Case Presentation 

We present the case of an 87-year-old African American female with a past medical 
history of right breast adenocarcinoma diagnosed in 1989. At that time, the patient 
underwent partial mastectomy, axillary lymph node dissection and radiation therapy. The 
patient had yearly surveillance and diagnostic mammograms with no evidence of disease 
recurrence. Her past medical history is also significant for hypertension and type 2 diabetes 
mellitus. The patient’s family history is significant for breast cancer in her sister at the age of 
40 years and hypertension in both of her parents. The patient was using metformin, low-
dose aspirin, lisinopril and hydrochlorothiazide. 

In October 2011, a 10-cm tender right breast mass was noted by the patient. She subse-
quently underwent modified radical mastectomy of the right breast after thorough medical 
evaluation of the mass (fig. 1). The pathology report was consistent with chondroblastic 
osteosarcoma (fig. 2). The tumor stained positive for vimentin and negative for cytokeratin. 

Eight months later, the patient had a recurrence of the lesion and a re-excision was 
performed with clear margins. A pathology report of the recurrent breast mass was 
consistent with breast osteosarcoma. Eight months after the second surgery, the patient 
started having fatigue and dry cough. A computed tomography of the chest was performed 
and showed bilateral pulmonary nodules suspicious for a malignancy (fig. 3). A biopsy of the 
nodules revealed metastatic osteosarcoma (fig. 4). The patient was started on liposomal 
doxorubicin chemotherapy. Transthoracic echocardiography was performed prior to 
doxorubicin initiation, given potential cardiotoxic effects of doxorubicin. Transthoracic 
echocardiography showed a normal heart function. The patient tolerated chemotherapy well 
and is scheduled for the next visit in 2 months. 

Discussion 

Breast osteosarcoma is a rare malignant tumor arising from the connective tissue. It 
accounts for less than 1% of breast malignancies [4]. Bloodstream is the most important 
route for metastases of breast osteosarcoma with lungs, bone and liver being the most 
common sites involved [5]. Breast osteosarcoma is typically seen in middle- to old-age 
individuals compared to skeletal osteosarcoma, which is typically seen in a younger 
population. 

Ionizing radiation is considered to be a leading risk factor for the development of breast 
osteosarcoma and other histological types of breast sarcomas [6]. It is typically seen in 
patients who have undergone radiation therapy that included the chest area (e.g. breast 
adenocarcinoma, lymphoma, etc.). By definition, breast osteosarcoma must arise in the same 
field [6, 7]. The risk of breast osteosarcoma is present even 20 years after radiation therapy 
[8]. The patient presented in this case report experienced the disease 29 years after 
radiation therapy. 

Histologically, the tumor is characterized by the presence of malignant spindle-shaped 
cells, which represent the formation of malignant osteoid. The tumor cells are positive for 
vimentin, smooth muscle actin and S-100 [5]. 

Breast osteosarcoma has an aggressive course with high rates of tumor recurrence. The 
management of breast osteosarcoma differs significantly from treatment of breast adenocar-
cinoma. Surgical management is the mainstay of treatment for breast osteosarcoma [5]. 
Surgical excision was the most important predictor for long-term survival in 28 patients 
with different histological types of breast sarcomas [9]. Breast irradiation is controversial, 
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especially in settings of radiation-associated breast osteosarcoma, since these patients are at 
increased risk for early complications of radiation, such as soft tissue damage, pneumonitis 
and rib fractures [6]. There is no consensus regarding the role of chemotherapy in patients 
with radiation-induced breast osteosarcoma [10]. The role of chemotherapy is controversial 
and consultation with an oncologist is highly recommended. Doxorubicin either alone or in 
combination with ifosfamide can be considered for chemotherapy in selected patients. 

Conclusion 

Breast osteosarcoma is a rare breast malignancy with an aggressive course. The most 
important risk factor for the occurrence of breast osteosarcoma is chest field irradiation. It is 
necessary to keep in mind that the radiation therapy-associated risk for breast osteosarcoma 
persists for more than 20 years. The management of breast osteosarcoma is surgical. The 
role of chemotherapy is not well established, and radiation therapy is controversial. 
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Fig. 1. Gross pathology of the right breast osteosarcoma. 
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Fig. 2. Pathology reports showing spindle-shaped cells with irregular nuclei and perinuclear halos 

forming malignant osteoid consistent with osteosarcoma.  

 

 

 

Fig. 3. Chest computed tomography showing bilateral pulmonary nodules. 
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Fig. 4. The tumor forms islands of osteoid and cartilage. The cartilaginous areas show hypercellularity, 

atypical chondrocytes and single cells with hyperchromasia and high nuclear to cytoplasm ratio 

consistent with metastatic osteosarcoma to the lungs. 
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