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Introduction

Chondrosarcomas are very rare tumours.1 

Their incidence varies from 2 to 3 cases 

on 1 000 000 inhabitants.2,3 They usually 

appear in the 2nd or in the 4th decade of 

life, affecting active and most productive 

patients.4,5 It is well known that they poorly 

react to chemotherapy, therefore, the radi-

cal surgical resection is essential in their 
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Background. The treatment of high-grade chondrosarcoma consists of either amputation or radical surgical 
resection of the tumour. Introducing protocols with neo-adjuvant chemotherapy improves survival rates in 
patients with a high-grade chondrosarcoma. 
Patients and methods. In 7 years period (2000-2006), 18 patients with chondrosarcoma were treated. 
Female were twice more than male (12/6). Patients age varied from 14 to 73 years (mean 51). Thirteen 
patients (72%) had extremities localised chondrosarcoma. Eight patients (8/13), or 62% with extremity 
localised high-grade chondrosarcoma were subjected to Scandinavian Sarcoma Group XVI chemotherapy 
protocol. Six of these patients (75%) complied with the criteria for limb salvage.
Results. The follow up was from 13 months to 8 years (mean 32 months). Two patients (2/8) or 25% had 
primarily amputated limb. After the hystopathological assessment of the resected high-grade chondrosarco-
ma, 6/8 patients (75%) had bad response to neoadjuvant chemotherapy. There was local recurrence in 3/8 
(37%) and metastases developed in 6/8 (75%) of the operated patients with high-grade chondrosarcoma. 
Two of 6 patients (33%) with limb-salvage had amputations due to local recurrence. Two patients (2/8), or 
25%, survived more than 5 years, and up to date they are disease-free. 
Conclusions. Patients with extremities localised high-grade chondrosarcoma had higher survival rates and 
better functional outcome, compared to those with chondrosarcoma localised centrally. 
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100x109/L; neo-adjuvant chemotherapy was 

introduced not longer than 1 month after 

the histological diagnosis of osteosarcoma. 

Exclusion criteria 

Exclusion criteria were: evidence of lym-

phatic or haematogenous metastases at the 

time of diagnosis; patients under 8 years or 

older than 65 years; pregnant or a nursing 

women.

Diagnostic procedures and treatment

The diagnosis was made by clinical ex-

amination, plain X-rays, CT, MRI and his-

topathologically with open biopsy. Staging 

was done with Tc 99m bone scan, chest 

X-rays and CT, and CT of the region with 

osteosarcoma. For the preoperative plan-

ning, MRI and standard or CT arteriogra-

phy were carried out. After the completion 

treatment. There are very few published 

data on the survival, efficacy and role of 

chemotherapy of high-grade chondrosarco-

ma patients.6,7 This facts were the motives 

for this study, and the aim was to analyse 

the chemotherapy protocol and various 

limb-salvage surgical techniques in correla-

tion to survival of patients and function of 

spared limbs.

Patients and methods

In 7 years period (2000-2006), on the Clinic 

for Orthopaedic Surgery in Skopje, 18 pa-

tients with chondrosarcoma were treated. 

Female patients were twice more than male 

(12:6). Patients age varied from 14 to 73 

years (mean 51).

Five of these patients, or 28%, had a cen-

tral localised chondrosarcoma (3 on the pel-

vic ring, 1 on the rib and 1 on the scapula). 

The rest 13 patients had chondrosarcoma 

localised on extremities (Figure 1). Eight 

patients (8/13), or 44% with extremity lo-

calised high-grade chondrosarcoma were 

subjected to Scandinavian Sarcoma Group 

XVI chemotherapy protocol. Six of this pa-

tients (75%) complied with the criteria for 

limb salvage (Enneking stage IIA and IIB).8

Only 8 of 18 patients (44%), with high-

grade chondrosarcoma were included in 

the further analysis. These patients must 

comply with following inclusion or exclu-

sion criteria.

Inclusion criteria

The selection of patients for the study in-

clusion was based on the following criteria: 

Histopathologically proven high-grade 

osteosarcoma (grade III or IV); with no evi-

dence of lung or other metastases; patient 

age between 8 and 65 years; normal he-

patic and renal function; leukocyte count 

over 3.0x109/L and platelet count over 

Figure 1. Anatomic distribution of chondrosarcoma 

in the patients.
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group was with a poor response to chemo-

therapy (>10% viable tumour). Regarding 

good or poor response of the tumour to 

chemotherapy, patients followed differ-

ent branches of the protocol. All 8/18 pa-

tients received 3 courses of postoperative 

chemotherapy (the same as preoperative). 

After the hystopathological assessment 

of resected high-grade chondrosarcoma, 

6/8 patients (75%) had bad response to 

neoadjuvant chemotherapy. Patients with 

a poor response received 3 more cycles of 

chemotherapy with a high dose Ifosfamide 

2000 mg/m2/day x 5 days plus uromitexan 

(Ifosfamide: uromitexan = 1:2). The course 

was repeated every 3 weeks (Figure 2).7,9

For the patients who could not satisfy 

the principles of limb preservation, the ab-

lative surgery was taken into consideration. 

For those patients the disarticulation of the 

hip or shoulder griddle, femoral or below 

the knee, humeral or other amputations 

were more appropriate.2-4,8,9 When tumour-

of the chemotherapy protocol, clinical and 

radiographic evaluation of the patients was 

done every 3 months in the first 3 years and 

twice a year thereafter.

Eight of 18 patients (with high-grade 

chondrosarcoma) were administered to the 

Scandinavian Sarcoma Group XIV neoad-

juvant chemotherapy protocol (SSG XIV). 

Patients received 2 cycles of preoperative 

chemotherapy (high dose methotrexate 

1200 mg/m2, cisplatin 45 mg/m2/ x 2 days 

and doxorubicin 75 mg/m2; (Figure 2). The 

surgical resection of the osteosarcoma was 

made 9 weeks after the beginning of neoad-

juvant chemotherapy.

After the resection, a detailed histopatho-

logical assessment of the specimen was 

done to determine the extent of necrosis of 

the tumour tissue. Considering the percent-

age of necrotic tumour tissue, patients were 

classified into two groups. The first group 

was with good response to chemotherapy 

(>90% necrosis of the tumour). The second 

Figure 2. Scandinavian Sarcoma Group 

protocol (SSG XIV).
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Musculoskeletal Tumour Society score 

(MSTSS), based on the Enneking’ system 

for the functional evaluation of reconstruc-

tive procedures, was used to determine the 

functional results. This scoring system eval-

uates pain, function, patient’s emotional ac-

ceptance (pertinent to a patient as a whole) 

and specific factors for evaluating the up-

per limb (range of motion, manual dexterity 

and lifting ability) or the lower limb (need 

of support with orthopaedic accessories, 

ability to walk and gait). For each of 6 fac-

tors, values from 0 to 5 are assigned, with 

total of 30 (or 100% function of the limb). 

For each factor, values 1, 3 and 5 are equat-

ed with criteria levels of the achievement or 

performance. Intermediate values of 2 or 4 

are assigned, based on the examiner’s judg-

ment, when the achievement or perform-

ance falls between the specified values. It 

is recommended results to be reported nu-

merically in percentage of the normal func-

tion (last column in Table 1).16 

Results were updated in December 2008.

free margins were obtained, a large skeletal 

defect was often present, requiring the re-

construction of a bone, muscles, other soft 

tissues, and skin. Patients’ age, tumour lo-

cation and extent of resection narrowed the 

list of appropriate surgical alternatives.10,11

Several options for limb-sparing proce-

dures were available:12 

-  resection arthrodesis and other special 

indication techniques (Figures 3a-c),3,11

-  modular or special expanding endo-

prosthesis (Figures 3d, 3f),13,14

-  cortico-spongious or bulk allograft 

(Figure 3e).13,15

A

BC

Figures 3 A,B,C. Preoperative X-ray, arteriography 

and postoperative X-ray of a patient with high-grade 

chondrosarcoma of proximal tibia, after resection 

reconstructed with modified Campanacci method.
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with criteria for limb-salvage. After the 

hystopathological assessment of a resected 

high-grade chondrosarcoma, 6/8 patients 

(75%) had a bad response to neoadjuvant 

chemotherapy. Six (6/8) patients, or 75% 

had minor or major postoperative compli-

cations. Complications developed in period 

of 1 to 6 months postoperatively (mean 4 ± 1). 

Most of the complications were seen after 

the 4th month. 

Results

The follow-up was 2-8 years (mean 36 ± 

13 months). Eight of 18 patients (44%) 

were with a high-grade chondrosarcoma. 

Clinical data of patients with high-grade 

chondrosarcoma treated with chemothera-

py and surgery are shown in Table 1. Two 

(2/8) patients (25%) had primarily ampu-

tated limb. Six (6/8) patients or 75% comply 

D

E

F

Figures 3 D,E,F. X-ray of a patient 

with high-grade chondrosarcoma 

of proximal humerus; fracture of 

the reconstruction with fibular 

graft 16 months after the operation 

and x-ray after implantation of 

special tumour endoprsthesis in 

the same patient.
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developed after the 16th month (Figure 4). 

Patients who developed metastases died in 

the period of 13 months to 4 years postop-

eratively (mean 28±14 moths).

Two patients (2/8), or 25%, survived 

more than 5 years, and up to date they are 

disease-free. 

Musculoskeletal Tumour Society score 

was used for the evaluation of the function 

of the operated patients and results of the 

operated limbs were shown as percentage 

of the maximal function. In our study, the 

There was local recurrence in 3/8 pa-

tients with a high-grade chondrosarcoma, 

or 37%. The recurrence developed in peri-

od of 1 to 19 postoperative months (mean 

11±7). Most of the recurrences developed 

after the 10th month (Figure 4). Two of 6 pa-

tients (33%) with limb-salvage had amputa-

tions due to local recurrence. 

Metastases developed in 6/8 of the pa-

tients (75%) with high-grade chondrosarco-

ma, in period of 1 to 35 months postopera-

tively (mean 17±10). Most of the metastases 

Table 1. Clinical data of patients with a high-grade chondrosarcoma treated with chemo and surgery.

Age Gender
(M/F)

Compli-
cations

Recurrence 
(months)

Metastases 
(months)

Reoperat. Died after
(months)

Follow-up
(months)

MSTSS
(%)*

Patients with limb-salvage
1 51 F 2 17 35 Yes 44 44 47%

2 14 F 0 0 0 No 0 67 93%

3 56 M 4 1 4 Yes 7 7 23%

4 65 M 1 0 0 Yes 0 99 53%

5 45 F 1+3 10 13 Yes 47 47 87%

6 64 M 3 0 16 Yes 31 31 50%

Patients with amputations
7 65 F 0 0 9 No 20 20 /

8 14 F 3 11 15 No 21 21 /

Complications: 1- loosening or fracture of the reconstruction, 2- vein thrombosis,  -skin necrosis 4- lung emboly.

*MSTSS-Musculoskeletal Tumour Society Score.
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Figure 4. Local recurrence and distant metastases in patients with high-grade chondrosarcoma in our study. 
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were subjected to Scandinavian Sarcoma 

Group Protocol XVI. Two (2/8) patients 

(25%) had primarily amputated limb. Six 

(6/8) patients or 75% comply with criteria 

for limb-salvage, and 2 of them (33%) had 

amputations due to the local recurrence. 

After the hystopathological assessment of a 

resected a high-grade chondrosarcoma, 6/8 

patients (75%) had bad response to neoad-

juvant chemotherapy. High percentages of 

bad response to neoadjuvant chemotherapy 

are corresponding with results published in 

some other studies.2,7 Two patients (2/8), or 

25%, survived more than 5 years, and up to 

date they are disease-free. Function after 

limb-salvage procedures in our study varied 

from 23% to 93% (median 59%).

Conclusions

Patients with extremities localised high-

grade chondrosarcoma had significantly 

higher survival rates and better functional 

outcome, compared to those with chond-

rosarcoma localised centrally. Introducing 

protocols with neo-adjuvant chemotherapy 

improves survival rates in patients with 

high-grade chondrosarcoma.
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