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Effect of Preoperative Chemotherapy on Survival in High-grade Localized

Osteosarcoma of the Extremity
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Table 1. Clinical Characteristics

AEHS AREolg o, f-olsh Hapsof tholjA] i 2R A
g 3 2402 90448 oA Frstth A& =0 thsf
GoJg H45-2 Cox proportional hazards model-& AR&-5Ho] 3]

AGRGI T} 2hate] AYE-8-2Kaplan-Meier §H 02 F7FokGl L,

7} 27k0] JE-& Ul T Mantel-Cox 33 (Log-rank test At
B3k, pvalueZt 005 D19k W) $A)5 0 2 felsten Wy

p-value

Charcteristics (n)

Age ()"

<15 (142 12 (38%)

>15 (83) 20 (62%)
Sex

Female (89) 14 (44%)

Male (136) 18 (56%)
Year of treatment™

1980's (35) 14 (40%)

1990's (87) 9 (10%)

2000's (103) 9 (9%)
Follow-up (years)

All patients 9.6 (+6.2)

Survivors 12.3 (+7.1)
Size

<8.cm (83) 10 (31%)

>8 cm (142) 22 (69%)
Site

Distal femur (104) 13 (41%)

Proximal tibia (75) 15 (47%)

Proximal humerus (12) 2 (6%)

Proximal Femur (10) 2 (6%)

Others (24) 0
Histological type

Osteoblastic (142) 19 (59%)

Chondroblastic (36) 8 (25%)

Fibroblastic (12) 3(9%)

Telangiectatic (8) 2 (6%)

Giant cell rich (2) 0
Resection margin

Negative (212) 30 (94%)

Positive (13) 2 (6%)
Surgery*

Limb salvage (189) 13 (41%)

Amputation (36) 19 (59%)

Adjuvant chemotherapy only (32)

Neo- & Adjuvant chemotherapy (193)
0.001
130 (67%)
63 (33%)
0.697
75 (39%)
118 (61%)
<0.001
21 (60%)
78 (90%)
94 (91%)

+5.3) 0.254
4 (+5.0) 0.169
0.556
73 (38%)
120 (62%)
0.798

0.085

1.000
182 (94%)
11 (6%)
<0.001
176 (91%)
17 (9%)

*Statistically significant variables.
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Figure 1. (A) Kaplan-Meier method and Mantel-Cox test showed that metastasis free survival rate was higher in neoadjuvant and adjuvant
chemotherapy group than adjuvant chemotherapy group. (B) Graph about the time to metastasis from surgery revealed that metastasis occurred
earlier in adjuvant chemotherapy group than neoadjuvant and adjuvant chemotherapy group.
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Figure 2. Kaplan-Meier method and Mantel-Cox test of disease-
specific survival indicated that survival rate of neoadjuvant and
adjuvant chemotherapy group was significantly higher than adjuvant
chemotherapy group (p=0.001).
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Table 2. Factors affecting Metastasis-Free Survival

Univariate Multivariate
Factors (n) =
5y-MFS (%) p-value 95% Cl p-value
Neoadjuvant chemotherapy' <0.001 0.045
Pre-and Post-Op chemotherapy (193) 32.0+8.5 1
Post-Op chemotherapy only (32) 85.1+4.2 2.00 1.02-3.94
Age (y)' 0.002 0.029
<15(142) 65.3+5.4 1
>15 (83) 43.0+5.8 1.72 1.06-2.81
Sex* 0.022 0.065
Female (89) 70.2+6.5
Male (136) 50.2+4.8
Site 0.099 0.179
Distal extremity (199) 58.4+4.2
Proximal extremity (26) 39.2+12.4
Size' 0.014 0.044
<8.cm (83) 68.0+5.7 1
>8 cm (142) 47.4+45.3 1.67 1.02-2.77
Histological type 0.666
Osteoblastic (142) 57.3+4.4
Others (83) 53.0+£9.0
Surgical margin 0.242
Wide (212) 57.4+4 1
Marginal (13) 46.2+13.8
Surgery* <0.001 0.166
Limb salvage (189) 61.9+4.3
Amputation (36) 28.6+8.9
Chemotherapeutic drugs 0177
Doxorubicin, Cisplatin, Methotrexate (137) 59.2+4.8
Doxorubicin, Cisplatin (70) 50.4+7.1

*Significant variable of univariate analysis.
'Significant variable both of univariate and multivariate analysis.
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Table 3. Factors affecting Disease-specific Survival

Univariate

Factors (n)

5y-DSS (%)

Multivariate

p-value 95% Cl

Neoadjuvant chemotherapy’ <0.001 0.035
Pre-and Post-Op chemotherapy (193) 84.0+3.0 1
Post-Op chemotherapy only (32) 51.3+95 2.26 1.06-4.81
Age (y)' 0.002 0.015
<15 (142 76.5+4.7 1
>15 (83) 53.3+6.0 1.95 1.14-3.33
Sex 0.090 0.334
Female (89) 73.3+6.4
Male (136) 61.4+4.8
Site 0.095 0.164
Distal extremity (199) 67.6+4.0
Proximal extremity (26) 41.3+13.2
Size' 0.005 0.005
<8cm (83) 79.7+4.9 1
>8 cm (142) 54.0+5.4 2.30 1.29-4.11
Histological type 0.447
Osteoblastic (142) 65.8+4.3
Others (83) 62.5+8.6
Surgical margin 0.463
Wide (212) 65.9+4.0
Marginal (13) 54.4+15.6
Surgery* 0.004 0.844
Limb salvage (189) 69.3+4.1
Amputation (36) 44.4+9.6
Chemotherapeutic drugs 0.337
Doxorubicin, Cisplatin, Methotrexate (137) 68.1+4.6
Doxorubicin, Cisplatin (70) 58.4+7.0
*Significant variable of Univariate Analysis.
'Significant variable both of Univariate and Multivariate Analysis.
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Figure 3. Comparison of metastasis-free and disease-specific survival about the patients who were treated in 1980’s. (A) Kaplan-Meier method and
Mantel-Cox test of metastasis-free survival indicated that survival rate of neoadjuvant and adjuvant chemotherapy group was significantly higher than
adjuvant chemotherapy group (p=0.009). (B) Disease-specific survival was higher in neoadjuvant and adjuvant chemotherapy group, also (p=0.011).
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Effect of Preoperative Chemotherapy on Survival in High-grade
Localized Osteosarcoma of the Extremity

Eun-Seok Choi, Ilkyu Han, Hwan Seong Cho, and Han-Soo Kim
Department of Orthopaedic Surgery, Seoul National University College of Medicine, Seoul, Korea

Purpose: Multidisciplinary approaches of surgical resection and chemotherapy have been widely used for the treatment of non-
metastatic osteosarcomas. We aimed to assess the effect of neoadjuvant chemotherapy for metastasis and disease-specific survival.
Materials and Methods: Authors retrospectively reviewed 225 young (<30 years old) and non-metastatic osteosarcoma patients
who underwent surgical resection and postoperative chemotherapy between February 1984 and July 2010. Mean age was 14.4 years
old (ranged: 4-29 years old) and average follow-up period was 9.1 years (2-28 years). The patients were divided into two groups ac-
cording to the application of preoperative chemotherapy. Both groups were compared with clinical characteristics, metastasis-free
survival and disease-specific survival.

Results: All of 225 patients, 32 patients were treated with postoperative chematherapy and 193 patients were performed preopera-
tive and postoperative chemotherapy. Postoperative chemotherapy group showed significantly high rate of amputation (p<0.001).
Metastasis was occurred in 101 patients. Postoperative chemotherapy group indicated significant higher rate of metastasis (69% vs
41%, p=0.004) and early development of metastasis (mean: 11.5 vs 20.3 months, p=0.045) than pre-and postoperative chemotherapy
group. Fifty-seven patients were died of osteosarcoma. Postoperative chemotherapy group revealed significant lower rate of 5-year
disease-specific survival than pre-and postoperative chemotherapy group (51% vs 84%, p=0.001). Adult (>15 years) and large sized
tumor (>8 cm) were meaningful risk factors of metastasis and disease-specific survival. Although, local recurrences were occurred in
13 patients, there was no significant difference.

Conclusion: Neoadjuvant chemotherapy offers better disease-specific survival and metastasis-free survival.

Key words: osteosarcoma, chemotherapy, preoperative chemotherapy, survival
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