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Purpose: Ostecsarcoma is one of the most common juvenile malignant tumots in Korea.
Combined modality treatment [pre-operative chemotherapy + surgery (limb salvage or
amputation) + adjuvant chemotherapy] had improved the overall survival and quality of
life. To improve the local control rate, we introduced pre-operative chemotherapy
combined with intra-arterial (IA) cisplatin and continuous intravenous infusion (CI} of
adriamycin. We evaluated the efficacy and feasibility, such as limb salvage rate, recurrence
pattern and the survival impact, based on the histologic response of pre-operative
chemotherapy.

Materials and Methods: Fourty-one patients with histologically-proven high grade
osteosarcoma of the extremities were enrolled from January 1990 to June 1996.
Pre-operative chemotherapy, cisplatin 120 mg/m” IA and adriamycin 75 mg/m’/72hrs CI,
was administered for 3 cycles with 3 week interval, followed by surgery. Post-operative
chemotherapy was applied by the tumor necrosis rate. If the tumor necrosis of the
specimen was more than 90%, the same regimen af the preoperative one was administered
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for 3 cycles. A salvage regimen (Ifosfamide 7.5 gm/m“/5d IV + high dose MTX 10
gm/m® 1V -+ VP-16 360 mglmszd 1V) was administered every 3 weeks for 6 cycles if
the tumor necrosis was <90%.

Results: Of 41 patients, 37 were evaluable for efficacy and toxicities, because 4 refused
further chemotherapy after 1 or 2 cycles. Twenty-one patients were male and 16 female,
with the median age of 16 years (8-41). The tumor locations were as follows: distal
femur 20, proximal tibia 8, humerus 6, distal tibia 2 and 1 in proximal femur. All but
one patient, who died of neutropenic sepsis, completed the planned pre-operative therapy.
Of the 36 patients who received surgery, limb salvage surgery was possible in 30 patients
{83.3%) and 27 patients (75%) showed a good response (10 with grade IIl, 27.8%; 17
with grade IV, 47.2%). With a median follow-up of 23 months, 3-vear disease-free
survival rate was 54.7% and overall survival rate was 78.3%. Of the 15 patients who
recurred, the major metastatic site was the lungs. No operation-related mortality was
observed. Most patients experienced grade III-IV nausea, vomiting and hematologic
toxicities, which were reversible with supportive care.

Conclusions: Pre-operative chemotherapy combined with IA cisplatin and CI adriamycin
induced higher good response rate without survival benefits. To improve the survival rate,
the design of good salvage chemotherapy with a non-cross resistant regimen should be
considered.
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Table 1. Patients characteristics

Number of total patients .41
Number of evaluable patients 37
Gender M : F) 21: 16
Age (median) 8§~41 (16)
Site (%)
Distal femur 20 (54.1)
Proximal tibia 8 (21.6)
Humerus 6 (162}
Distal tibia 2 (5.4)
Proximal femur 1 2.7
Alkaline Phosphatase
mean+ 8D (IU/L) 285+233
No. of Pts. (%} <300 (IU/L) 25 (67.6)
=300 (IU/L) 12 (32.4)
Tumor size (%)
< 10cm 20 (54.1)
2 10cm 16 (43.2})
Operation (n=36)
Limb-salvage surgery 30 (83.3)
Amputation 6 (16.7)
Pathologic type (%)
Ostecblastic 21 (56.8)
Chondroblastic 2 (54)
Mixed 6 (16.2)
Fibroblastic 123
Telangiectatic 254
Unknown 5 (13.5)
Median cycle of treatment {(range)
Neocadjuvant 3(1~5)
Adjuvant 3(1~9
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Pre-operative Qperation Adjuvant
Chemotherapy ) -Amputation ) Chemotherapy
-Limb salvage
Histological Respense Cisplatin, 1V
120 mg/m’, Day:
Cisplatin, 1A good —» Adriamyein, Cl
120 mg/m’, Day, 25 mg/m?/day, Daya-4
Adriamycin, Cl 7 3 cycles
25 ma/mi/day, Days- :
3 cyoles Methotrexate, IV
10 g/m?, Dayy
Etoposide, 1V
poor ~ —— 100 mg/m’/day, Dayia
[fostamide, IV
1.5 g/mPiday, Dayi-s
i B cycles
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Fig. 2. Disease-free survival (DFS) and overall survival
(OS) curves of the all patients.
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HAAAEE Grade I 20(5.6%), Grade II 7d|
(19.4%), Grade IN 10ed|(27.8%), Grade IV 179
(47.2%)vMTable 2). F€3 FELY A% F

Treatment scheme for osteosarcoma patients. IA: intra-arterial chemotherapy, IV: continnous
intravenous infusion.

Table 2. Histologic response after pre-operative chemo-

therapy
Garade Patient number (%)
Non-responder 9 (25.0)
I 2 (5.6)
i} 7 (19.4)
Responder 27 (75.0)
I 10 (27.8)
v 17 47.2)

o2 =3 wh-ge] 90% o443 HbEFTolA
27¢d] F 106]]0]| 4 (37.0%), ¥] HH-ST 94l F 54|
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Fig. 3. Comparison of disease-free survival (DFS) and overall survivals (O8) according to the pathologic response.
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Fig. 4. Compatison of disease-free survival (DFS) and overall survivals (O8) according to the level of alkaline phosphatase.

Table 3. Patterns of failure

Patient number (%)

Relapse 15 (41.7)

Site
Lung 10 {66.7)
Lung & loco-regional 4 (26.7)
Lung & brain 1 (6.7)

Histologic response
Non-responder (n=9) 5 (55.6)
Responder (n=27) 1¢ (37.0)

& ¥l Aol gk %A| alkaline phosphatase X
$} FokarIA fAAel HAENUG. o)F <
AEE ol g% chiF 4R AGFAY el
kaline phosphatasex] uhto] A Al HEg2 EHH

Table 4. Univariate analysis for disease-free survival (DFS)
and overall survival (OS) (p-value)

Variables DFS 0s
Histologic response 0.058 0.097
Alkaline phosphatase 0.068 0.036
Surgery type 0.202 0.362
Gender 0.228 0.263
Age 0.400 0.362
Pathologic type 0.401 0.186
Size 0.476 0.041
Site 0.891 0.577

ol aldelatelg FAsgck(Table 4). AHIA]
9] alkaline phosphataseX]7} 300 TU/L ©]4q) #=}
23 vind wAEY 3 THAEEE 44
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Table 5. Side effects of chemotherapy

Number of patients (%)

WHO Grade
1 2 3 4
Hematologic
Leukopenia 0 (0.0) 4 (10.8) 10 (27.0) 23 (62.2)
Thrombocytopenia 1 (2.7) 7 (18.9) 18 (48.6) B (21.6)
Anemia 4 (10.8) 16 (43.2) 10 27.0) 2 (5.4)

Non-hematologic

Nausea/Vomiting 5 (13.5) 13 (35.1) 17 (459} 2 (5.4)

Mucositis 9 (24.3) 14 (37.8) 9 (243} 3 3.1
Diarrhea 5(13.5 12 324) 1D 0 (00
BUN/Creatinine 2 (54) 000 000 000
Neuropathy 2(54) 127 0(@©0 000

35%, 65% (p=0.0l6)e|Hon, 3d HANYELS
z}z 60%, 80% (p=0.012)o} U ch(Fig. 4).
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