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Abstract. Osteosarcoma, which is most common in non‑blood 
systemic tumors, accounts for 20% of primary bone malig-
nancies. Primary osteosarcoma usually occurs in young 
individuals aged 10‑20 years, while secondary osteosarcoma 
is more common in the elderly. It had been reported that 
secondary osteosarcoma may be associated with osteofibrous 
dysplasia, bone infarction, chondrosarcoma or osteogenesis 
imperfecta. However, osteosarcoma secondary to fibrosar-
coma has rarely been reported. The current study presents 
the rare case of a female with chondroblastic osteosarcoma 
secondary to fibrosarcoma. The patient was relatively young 
and suffered from more than one type of cancer. The course 
of the disease lasted for >20 years. This case study provides 
general knowledge of osteosarcoma, and discusses its clinical 
presentation, diagnosis, treatment and prognosis.

Introduction. Osteosarcoma is the most common type of pri-
mary bone malignancy with an incidence rate of 4‑5% in the 
USA (1). It most commonly occurs in the femur (42%), then 
the tibia (19%), the humerus (10%), the skull or jaw (8%), the 
pelvis (8%), and the ribs (1.25%). Osteosarcomas are classified 
into various subtypes, according to certain characteristics: In-
tramedullary, cortical, periosteal and parosteal osteosarcoma, 
according to tumor location; well differentiated or poorly dif-
ferentiated according to tumor differentiation; osteoblastic, 
chondroblastic, fibroblastic, telangiectatic and small cell osteo-
sarcoma, according to cell type; and single or multiple, accord-
ing to tumor number (2). The global incidence of secondary 
osteosarcoma is <1% and surgery is the treatment of choice for 
this tumor. Patients often exhibit local pain at metastatic sites 
and symptoms associated with primary disease. Limb salvage 
surgery may be performed to relieve symptoms of secondary 
osteosarcoma and to prevent local recurrence (3). Surgery and 
chemotherapy are used to treat osteosarcoma patients without 

metastasis. However, additional radiotherapy is not recom-
mended for patients without metastasis due to the risk of radia-
tion-induced necrosis of surrounding structures (4). As 80% of 
osteosarcoma patients exhibit metastatic disease at diagnosis, 
the majority are treated with multi‑agent chemotherapy in ad-
dition to surgical resection. As expected, patients who present 
with metastases have a worse prognosis and the 5‑year sur-
vival rate of these patients is only 20‑40% (3). The aim of the 
present study was to increase knowledge with regard to os-
teosarcoma and to discuss the clinical presentation, diagnosis, 
treatment and prognosis of the disease.

Case report

A 53‑year‑old female was admitted to the Department of 
Orthopedics, The First Affiliated Hospital of Soochow 
University (Suzhou, Jiangsu, China) with increasing pain in the 
right knee that had been present for 1 month on February 10, 
2014. The patient had undergone a lower right femoral tumor 
resection and knee joint arthrodesis 20 years previously. The 
patient then received chemotherapy, which consisted of 4.0 g 
methotrexate (MTX) and 2.0 mg vincristine (VCR) three 
times every 2 weeks. The post‑operative pathological results 
showed a fibrosarcoma with muscle and bone destruction. 
Additional chemotherapy (4.0 g MTX and 2.0 mg VCR) was 
performed post‑operatively. On January 29, 1996, a local lesion 
resection was performed due to recurrence. The post‑operative 
pathological results confirmed this diagnosis, and the patient 
subsequently received post‑operative chemotherapy (4.0 g 
MTX and 2.0 mg VCR). The patient also received high‑dose 
radiotherapy, with daily doses of radiation of up to 65 Gy 
lasting for 5 weeks. On November 25, 1996, a local resec-
tion of the lesion was again performed due to recurrence. To 
complicate matters, the patient also suffered from more than 
one type of cancer. The patient also underwent surgery due 
to thyroid papillary carcinoma in 1991. Physical examination 
showed that there was tenderness and percussion pain on the 
right knee, and the skin temperature was slightly higher than 
normal. The movement of the right knee joint was lost.

Upon the current admission, several diagnostic techniques 
were used, including a blood routine test, a urine routine test, 
a stool routine test, analysis of the erythrocyte sedimentation 
rate, C‑reactive protein level and serum procalcitonin level, and 
an electrocardiogram, chest X‑ray, and thyroid and inguinal 
lymph node ultrasound. The results showed an elevated alkaline 
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phosphatase level of 192.0 U/l (normal range, 50‑135 U/l). 
Pre‑operative X‑ray showed that there was a soft‑tissue 
shadow at the medial side of the distal femur (Fig. 1). Magnetic 
resonance imaging (MRI) showed the mass with a high signal 
intensity on diffusion‑weighted imaging (Fig. 2), a medium to 
low signal intensity on T1‑weighted imaging (Fig. 3A), high 
signal intensity on T2‑weighted imaging (Fig. 3B), high signal 
intensity on short time inversion recovery imaging (Fig. 3C), 
unequal enhancement (Fig. 3D). Furthermore, the results of 
a computed tomography‑guided puncture biopsy were suspi-
cious of chondroblastic osteosarcoma.

On March 5, 2014, the patient underwent a thigh amputa-
tion through the right femur. The texture of the resected tumor 
was relatively soft with a scarlet color. Furthermore, the tumor 

Figure 1. Pre‑operative X‑ray showing a soft‑tissue shadow at the medial side 
of the distal femur. The arrow indicates the tumor.

Figure 2. High signal instensity local lesion on diffusion‑weighted imaging.

Figure 4. Light micrograph showing a large number of fusiform osteoblastic 
cells (hematoxylin and eosin staining; original magnification, x20).

Figure 3. Mass with medium to low signal intsensity on (A) T1‑weighted 
imaging (WI), (B) high signal intensity on T2WI, (C) high signal on short 
time inversion recovery and (D) unequal enhancement.
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had an irregular shape and measured 1.5x1x3cm3. The final 
pathological examination confirmed the diagnosis of a chon-
droblastic osteosarcoma without involvement of the para‑tumor 
tissues (Fig. 4). Following the surgery, the patient received 
anti‑infection (2.0 g cefonicid sodium) and fluid therapy for 
3 days. The patient recovered well, and could walk slowly 
with a crutch ~3 weeks after surgery. The patient's condition 
was discussed with oncologists and subsequently, the patient  
was administered chemotherapy with methotrexate (4.0 g) and 
vincristine (2.0 mg) once, 3 weeks after surgery. In addition, 
it was recommended that long‑term follow‑up was continued. 
Follow‑up performed in April 2015 revealed that the patient 
was well, however the patient subsequently developed lung 
metastases and refused further treatment. On June 28, 2015, the 
patient succumbed to the disease due to lung metastasis.

Discussion

Osteosarcoma, the most common primary malignant tumor 
that can develop in the bones, can be classified into a number of 
sub‑types, although there is no uniform standard of classification. 
Previous studies have divided this lesion based on its position, 
degree of differentiation and components. Osteosarcoma has a 
well‑recognized double peak of incidence, with peak one in chil-
dren aged 10‑14 years, coinciding with the pubertal growth spurt, 
and peak two in adults aged >65 years, which is more likely to be 
attributed to previous radiotherapy or Paget's disease (4).

In recent years, associated studies have reported that primary 
osteosarcoma still accounts for the vast majority of primary 
bone malignancies, while the incidence of secondary osteosar-
coma is <1%. In the present study, a rare case of chondroblastic 
osteosarcoma secondary to fibrosarcoma is reported. The 
patient was relatively young and suffered from more than one 
type of cancer. The course of the disease lasted for >20 years.

The aims of modern orthopedic oncology are an optimal 
tumor resection and a resultant functional residual limb, 
with increased patient survival (5). With the improvement of 
technology and treatments, particularly chemotherapy, the 
opportunity to perform limb salvage has been increased to 
include 80% of patients, with an increase in disease‑free survival 
rate from <20% prior to the use of effective chemotherapy to 
55‑75% following this (6). The advantages and disadvantages 
of a marginal resection or amputation were therefore carefully 
analyzed in the present study. In consideration of the gradually 
improving prostheses and the possibility of local recurrence, an 
amputation was finally selected. In the view Goorin et al, there 
is no advantage in event‑free survival for patients administered 
with neoadjuvant chemotherapy  (7). However, neoadjuvant 
chemotherapy can improve the safety of limb salvage (8). The 
medullary scope of osteosarcoma invasion diagnosed by MRI 
has clear advantages and has become the main method for 
determining a reasonable resection plane of bone (9).

Through a review of the pertinent literature, stage can be 
observed to be the most significant predictive factor, followed 
by tumor volume, old age, gender and possibly p‑glycoprotein 
expression (10‑16). In addition, The present study the response 
to chemotherapy is the only proven independent factor for 
the prediction of survival (17). Therefore, after the surgery in 
the present case, individual chemotherapy and multimodality 
therapy was performed, as this has been shown to increase 

the survival rate when compared with surgery alone (18). It is 
noteworthy that the best time for resuming chemotherapy is 
within 21 days of definitive surgery. All doctors and patients are 
required to work together to ensure that chemotherapy is resumed 
in a timely manner following surgery (19). Osteosarcoma is not 
sensitive to radiotherapy. For an intralesional surgical margin 
or where excision is not possible, additional radiotherapy has a 
positive effect on the prognosis (20). The study by Nakase et al 
suggested that p‑53 gene therapy via cationic liposome modifica-
tion with transferrin is an effective strategy for the treatment of 
osteosarcoma. However, further research is required to improve 
the clinical efficacy (21). Immunotherapy has great potential for 
treating osteosarcomas, promising improved patient survival 
rates and quality of life (22).

The current study presents a rare case of osteosarcoma 
secondary to fibrosarcoma. According to the previous litera-
ture, and clinical and radiological findings, this patient could 
be diagnosed with chondroblastic osteosarcoma. In contrast to 
other studies, this case is quite rare due to the age of the patient, 
the fact that the patient suffered from more than one type of 
cancer and the disease course of >20 years. The current study 
indicates that when a patient with a history of tumor develops 
clinical symptoms, such as local pain, clinicians should pay 
attention as this may be an indicator of recurrence or metastasis. 
Furthermore, the present study indicates that a marginal resec-
tion may be a good choice for treating fibrosarcoma. However, 
when the histopathological result is confirmed as osteosarcoma, 
amputation may be the better choice of treatment.
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