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Introduction: Dedifferentiated chondrosarcoma (DDCS) is a rare and malignant form of primary bone tumor refractive to 

chemotherapy and radiotherapy. It accounts for 1-2% of all primary bone tumors. Surgical resection, limb-salvage surgeries 
and amputation remain the mainstay of treatment. The prognosis of dedifferentiated chondrosarcoma is poor.

Case Report: We report a case of a 51-year-old male having a swelling and an ulcer distal to the left knee later diagnosed with 

dedifferentiated chondrosarcoma of proximal tibial and fibular metaphysis. Although DDCS is a highly malignant tumor, no 
metastasis was found and the patient was treated with transfemoral amputation. Post-operative histopathology showed 
nuclear atypia, binucleated and multinucleated chondrocytes with spindling and neoplastic cells arranged in storiform pattern 
and giant cells which confirmed the diagnosis of DDCS.

Conclusion: Early diagnoses and treatment are important while treating these tumors in order to prevent morbidity and 

mortality. 
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What to Learn from this Article?
Amputation with a good prosthesis can considerably increase the quality of life in patients with advanced 
chondrosarcoma.
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Dedifferentiated Chondrosarcoma of Proximal Tibia and 
Fibula with an Infected Ulcer: A Case Report

Introduction

Chondrosarcoma (CS) is a low-grade malignant bone tumor 

whereas DDCS is a highly malignant, fatal tumor despite 

aggressive surgical resection or amputation. DDCS accounts for 

10% of all chondrosarcomas. Presence of multiple types of tumor 

cells poses a challenge to the treatment and radical surgical 

resection remains the primary treatment modality [1]. Lung 

metastasis is found early in the disease and is often the main 

reason for treatment failure and death in DDCS [2]. In early stages, 

the tumor may be treated with radical resection or limb salvage 

surgery, but amputation is often necessary when there is extensive 

local tissue destruction or secondary infection. We report a case of 

dedifferentiated chondrosarcoma of proximal tibia and fibula 

with a discharging ulcer in a 51 year old male patient. 

Case report

A 51-year-old male came to our hospital with a year old history of 

gradual onset pain and swelling below his left knee and repeated 

episodes of fever. The swelling advanced gradually over the year 

and ulcerated 3 months ago. Patient could walk without any 

assistance. On examination, there was a firm mass of 30*18*12 cm at 

the upper part of tibia extending to the calves and a large 

discharging ulcer of 12 cm diameter anteriorly with necrotic areas. 

The discharge was yellow, thick in consistency. Range of motion of 

knee was reduced. Tenderness was present over the left knee and 

proximal tibia. Pulsations of dorsalis pediis, posterior tibial and 

popliteal arteries were present. A neurological examination of the 

lower limbs was within normal limits. Examination of other 
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systems was unremarkable. A clinical blood examination and a 

chest X-ray at the time of presentation showed no abnormality.

Plain radiograph showed a large lesion with soft tissue opacity 

involving the metadiaphysis of left tibia, causing erosion and 

destruction of tibia and adjacent fibula, with linear and ring like 

calcifications suggesting a tumor, possibly an enchondroma, 

osteosarcoma or chondrosarcoma, with extensions into the soft 

tissue of proximal leg.

Tc99m radio isotope bone scan showed increased tracer uptake in 

the shaft of left tibia and proximal soft tissue with no skeletal 

metastasis.

Due to financial constraint on the side of patient, a MRI was not 

done. Based on the presentation and radiographic appearance, 

d i f f e r e n t i a l  d i a g n o s i s  i n c l u d e d  o s t e o s a r c o m a  a n d 

chondrosarcoma of tibia. 

On admission, patient was started on intravenous antibiotics and 

analgesics and counselled on different treatment options. 

Considering the preferences of the patient, including the cost 

factor of megaprosthesis, the size of the lesion, extend of infection 

and survival rate of the tumor, the patient opted for transfermoral 

amputation as treatment modality along with post-operative 

chemotherapy.

Post-surgery, the cut section from the amputated leg showed a 

grey white tumor measuring 28*16*10 cm involving upper half of 

tibia and fibula with haemorrhagic, necrotic and focal myxoid 

characteristics, and soft tissue extension up to the knee. 

Microscopy revealed tumor tissues arranged in small and large 

irregular lobules of hyaline cartilage. The chondrocytes were both 

binucleated or multinucleated and showed atypia and spindling. 

Section from tissue surrounding the necrotic area showed spindle 

cells arranged in interlacing bundles, fascicles and a focal storiform 

pattern. These cells showed atypical mitosis and hyperchromatic 

nuclei. Many tumor giant cells were present. Together, these 

findings led to the diagnosis of DDCS.

The patient underwent transfermoral amputation followed by 

chemotherapy. Following amputation, patient received intra-

venous antibiotics and analgesics. The patient received Cisplatin 

and Doxorubicin as a first line chemotherapy. A soft elastic dressing 

was applied. Dressing was changed every two days and wound 

monitored for erythema, swelling and signs of infection.  Patient 

was advised to lie prone on the bed to avoid contractures. On the 

2ndpost-operative day, the drain was removed. Skin stretching 

exercises, basic mobilisation, upper extremity strengthening 

exercises and isometric muscle training of the residual limb were 

initiated on the 7th post-operative day. Staplers were removed on 

the 12thday and the patient was mobilised with assistance. In the 

8th week, the patient was consulted with a prosthetist and a 

transfemoral prosthesis made of high-density polyethylene pipes 

with a single axis knee joint with a lock was prescribed, following 

which physical therapy was initiated. Following physical therapy, 

patient could walk without any assistance. 

Follow-up at one year.

The incision site had healed and the patient could walk with the aid 

of prosthesis. Chest radiograph showed no signs of lung metastasis. 

Routine blood investigations and physical examination of the 

patient were unremarkable. A CT of the 

chest was advised, but the patient 

refused due to financial constraints. 

Follow up at 18 months is awaited and a 

CT scan of chest planned.

Discussion

DDCS, first described by Dahlin and 

Beabout in 1971[3], is a subtype of 

chondrosarcoma, affecting mostly in 

the 5th and 6th decade of life. It accounts 

for 20 to 27 % of all primary malignant 

osseous neoplasms. The most common 

sites involved are the femur (46-55%), 

pelvis (23-28%) and humerus. The 

prognosis is poor with a median 
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Figure 1a: Appearance at the time of 

presentation.

Figure 2: Plain radiograph taken at the time of 

presentation.

Figure 3: Tc99m radio 

i s o t o p e  b o n e  s c a n 

showing  increased 

tracer uptake in shaft of 

l e f t  t i b i a  a n d 

surrounding soft tissue

Figure 4: Cut section from the 

amputated  l imb showing 

haemorrhagic and necrotic 

areas

Figure 1b: Appearance at the time of 

presentation.
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survival rate of 6 months and a five year survival rate of 10-13% [4]. 

Chondrosarcoma may be classified as central, peripheral and 

periosteal based on the location of the tumor or as conventional 

CS, clear cell CS, mesenchymal CS and dedifferentiated CS on the 

basis of histological appearance [5]. On the basis of origin, 

chondrosarcomas maybe be divided into primary or secondary 

lesions. Primary chondrosarcomas are those that arise de novo, 

whereas secondary chondrosarcomas arise from previous 

cartilage lesions.  

Characteristic radiographic feature is that of a bimorphic pattern 

with parts of the lesion being more aggressive than others. 

Diagnosis is confirmed histologically, and the characteristic 

feature is that of an abrupt interface between a benign cartilage 

tumor, or low to intermediate grade chondrosarcoma, and a high 

grade dedifferentiated non cartilaginous component [3]. The non 

cartilagenous component may be a osteosarcoma, fibrosarcoma, 

angiosarcoma, rhabdomyosarcoma, malignant histiocytoma and 

rarely a giant cell tumor or a clear cell chondrosarcoma [6, 7]. The 

characteristic histological feature is of chondrocytes of various 

sizes, with polymorphic nuclei and a highly sarcomatous 

connective tissue with small dense polymorphic hyperchromatic 

nuclei [8]. In this case, microscopy of the cut section revealed 

binucleated and multinucleated chondrocytes with nuclear atypia 

along with giant cells which led us to the diagnosis of DDCS. 

Pathogenesis of DDCS remains controversial. Multiple theories 

exist on the pathogeneis of DDCS. Dahlin and Beabout proposed 

that dedifferentiation is the result of direct transformation of a 

well differentiated cartilage lesion [3]. Several genetic theories 

have been implicated in the pathogenesis and progression of 

chondrosarcoma which include a higher rate of proliferation rate 

on Ki-67 immunochemistry with loss of heterozygosity at many 

loci ,amplification of the c-myc proto oncogene and fos/jun, 

PTHR1 mutation, and also the involvement of the hedgehog 

signalling pathway, p53and insulin like growth factor [9,10]. 

Sanerkin and Woods thought DDCS to be a type of collision 

tumor, whose differentiated components originated from reactive 

fibrous tissue in the necrotic region around cartilage [11]. Another 

theory states an independent origin of the different tumor cell 

types, some of which differentiate into poorly differentiated 

chondrosarcoma while others do not.

Treatment options include radical surgery, wide resection, 

margin resection, limb salvalge procedures with megaprosthesis 

and above knee amputation along with chemotherapy and tumor 

curettage. In a retrospective study of 22 cases of DDCS, Mitchell et al 

concluded that treatment with limb salvage surgery and 

chemotherapy does not show improvement over traditional 

methods of treatment [12]. Studies have shown higher rates of 

recurrence of tumor with limb salvaging procedures than with 

amputation. In a study comparing limb salvage procedures and 

amputations for tumors in 227 patients, Rougraff et al found better 

functional outcomes in patients who underwent limb salvaging 

surgeries, but local recurrence was higher (8 of 73) in patients 

treated with limb preservation than in patients treated with 

amputation (9 of 115)[13]. This is of significance while dealing with 

an aggressive tumor such as this. Also, severe infection in the 

surgical field and vascular invasion is a contraindication to any 

limb salvaging procedure [12]. Chemotherapy and radiotherapy 

has not shown to be effective in treatment of DDCS [1,4], but is used 

as an adjuvant therapy. Chemotherapy has shown to be effective in 

shrinking the size of the tumor pre-operatively and maybe used 

when excision of the tumor is opted as the management. In a study 

by Kazuya Yokota, out of 9 patients, 4 patients were given 

chemotherapy, but showed no improvement in survival rate [14]. 

Poor results have been shown following treatment with 

radiotherapy, but have been used in case of diffuse metastases. In a 

recent study by Folkert et al, they found significantly better local 

control of high grade sarcoma that had metastasized to spine in 

patients treated with image-guided stereotactic radiosurgery 

(87.9%) than in patients treated with conventional radiotherapy 

(50-77%) [15]. In our patient, although no evidence of metastases 

was found, patient was started on chemotherapy postoperatively 

and radiotherapy was not used. The patient presented late along 

with secondary infection and was beyond the scope of radical 

resection or limb salvage surgery. We conclude that early diagnosis 

and treatment are important to reduce morbidity and mortality 

rates in case of DDCS.

Conclusion

Dedifferentiated chondrosarcoma is a highly lethal malignancy, 

despite aggressive surgical resection or even amputation. Early 

diagnosis and treatment can improve the outcome of treatment. 

Amputation is an effective and often a life saving procedure in later 

stages of the tumor.
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Figure  5a :  Low resolut ion 

microscopy showing transition 

zone

F i g u r e  5 b :  H i g h  r e s o l u t i o n 

m i c r o s c o p y  s h o w i n g 

m u l t i n u c l e a t e d  c e l l s  w i t h 

proliferated blood vessels.

Dedifferentiated chondrosarcoma is a very aggressive tumor 

and early detection and management is vital in order to save 

the limb and to avoid mortality. It can be diagnosed with a 

biopsy and treatment usually involves resection of the tumor 

and prevention and management of metastases which 

commonly involves the lungs. In cases of advanced tumors 

with superadded infection, amputation is almost necessary as 

other treatment modalities like limp salvage pose a threat of 

reinfection and failure. In cases where other treatment options 

are not available such as financial restraint on the side of the 

patient, amputation with a good prosthesis can improve the 

quality of life of the patient.

Clinical Message
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