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'I'ttE PROGNOSIS Ot" patients with an osteosar- 
coma of the limbs is determined by the de- 
velopment of distant metastases, usually in the 
lungs, which occurs in about 80% of the 
patients [1-3]. It has proven extremely dif- 
ficult to eradicate with either radiotherapy or 
chemotherapy lung metastases once they have 
become clinically detectable. Therefore it has 
been tried in recent years to treat these 
metastases when they are still in a microscopic 
stage. Radiotherapy as well as chemotherapy 
have been used as adjuvant therapy im- 
mediately after treatment of the primary. 

In a randomized clinical trial by the co- 
operative group on radiotherapy of the 
E.O.R.T.C.,  a substantial benefit was 
achieved by a whole-lung irradiation of 2000 
rad [4]. About 20°o of all patients who would 
have developed metastases were cured by the 
lung irradiation. A similar fraction of disease- 
free patients was also found after lung irra- 
diation by Newton and Barrett [5]. However, 
this was a non-randomized study concerning a 
small number  of patients. A second remark- 
able feature of the randomized E.O.R.T.C. 
trial was the fairly high proportion of patients 
without adjuvant therapy which did not de- 
velop lung metastases. While in the historical 
groups of patients metastases-free survivals 
were as low as 15%, this was 28% in this 

study. This improvement in the natural prog- 
nosis of this disease has also been shown by 
the group from the Mayo Clinic [6] and re- 
emphasizes the absolute necessity of carrying 
out randomized trials for the evaluation of the 
value of any form of adjuvant therapy. 
Whether this improvement in prognosis is due 
to change in the biology of the tumour or to a 
more careful screening of these patients is 
impossible to define and not relevant from the 
clinical point of view. Since the discovery of 
some cytostatic drugs which seemed effective 
against osteosarcomas, adjuvant chemotherapy 
for this disease has been strongly advocated by 
many people. Three different approaches were 
used: monochemotherapy with methotrexate 
[7] or adriamycin [8] or polychem- 
otherapy [9]. Although initially extremely 
good results were published, it has to be 
stressed that none of these studies were carried 
out on a randomized basis, thus always re- 
ferring to the dismal results of the older 
control series, and that usually follow-up times 
were very short. Reassessing the data now [10, 
11] it appears that only one chemotherapy 
series [12] has a disease-free fraction of over 
5 0 ~  while most of the other ones are closer to 
40% or even lower [13-15]. 

The conclusion thus seems to be that, al- 
though adjuvant chemotherapy has resulted in 
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a higher survival of patients with osteosar- 
coma, in comparison with historical controls, 
this form of treatment has not proven to be 
superior to the lung irradiation previously 
tested. A prospective, randomized trial was 
therefore initiated as a joint venture between 
the E.O.R.T.C.  and the S.I.O.P. (Inter- 
national Society for Pediatric Oncology), 
comparing chemotherapy to lung irradiation 
(Fig. 1). 

has been introduced into the trial which will 
test a combined treatment. Here the heavy 
induction chemotherapy (MAMAM)  will be 
followed by a lung irradiation. 

As it has been claimed before that adjuvant 
therapy would not only increase the number 
of patients remaining disease-free, but also 
could reduce the number of lung metastases in 
patients who do develop disseminated disease, 
an annex study on the feasibility of metastat- 

Treatment 
primary 

Chemotherapy (41 weeks) 

, . , / / R a d i o t h e r a p y  to the lungs 
Ranaomlze ~ [20 Gy, including air correction) 

N 
~ C o m b i n a t i o n  treatment (induction 

"chemotherapy followed by lung 
irradiation) 

Fig, 1. 

The chemotherapy will be a combination of 
methotrexate ( M T X )  (6 g/m 2 with citrovorum 
rescue) and vincristin (1.5mg/m z), ad- 
riamycin (70mg/m 2) and cyclophosphamide 
(1200mg/m 2) and will take 42 weeks. After a 
heavy induction therapy with only M T X  and 
adriamycin during 8 weeks ( M A M A M )  this 
will be followed by a lighter maintenance 
therapy with cytoxan alternating with the 
M T X  and adriamycin (CACM, 4 times) 
(Table 1). The lung irradiation covers the 
whole thoracic cavity and is 2000 rad, after 
correction for the lesser absorption in the 
lungs. With the hope of adding some of the 
beneficial effect of both agents, a third arm 

ectomies has been connected to this trial. This 
trial will try to answer very fundamental 
questions on adjuvant therapy in osteosar- 
coma and the results will undoubtedly be of 
great value in the further evolution of the 
treatment of this disease. As this is a fairly 
rare disease and a 3-arm trial has been set up, 
the active participation of as many centres as 
possible is necessary. All further information 
can be obtained from the secretariat for the 
trial: E. van der Schueren, Radiotherapy 
Department,  Wilhelmina Gasthuis, Eerste 
Helmersstraat 104, Amsterdam, The 
Netherlands. 

Table 1 

Induction Consolidation 
Weeks 1 3 5 7 9 l 1 13 15 17 

I I 

Cycles of consolidation chemotherapy to be given for a total of 4 times, up 
to week 41. 

Methotrexate 6000 mg/m2/6 hour infusion MTX 
Citrovorum factor 15 mg/6 hour/x 12 CF 
Vincristin 1.5 mg/mZ/i.v. (max. 2 rag) VCR 
Adriamycin 70 mg/m2/i.v. ADRIA 
Cyclophophamide 1200 mg/m2/i.v. CFA 



Letter to the Editor 1003 

REFERENCES 

1. D. DAHLIN and M. COVENTRY, Osteogenic sarcoma: a study of 600 cases. J .  
Bone Jt. Surg. 49-A, 101 (1967). 

2. G. M. JEFFREE, D. H. G. PRICE and H. A. SIssoNs, The metastatic patterns of 
osteosarcoma. Brit. J. Cancer 32, 87 (1975). 

3. R . C .  MARCOVE, V. MIKE, J. V. HAJEZ, A. G. LEVIN and R. V. P. BUTTER, 
Osteogenic sarcoma, under the age of twenty-one. J. Bone Jt. Surg. 52-&, 411 
(1970). 

4. K. BREUR, P. COHEN, 0 .  SCHWEISGUTH and A. M. M. HART, Irradiation of 
the lungs as an adjuvant therapy of osteosarcoma of the limbs. An 
E.O.R.T.C. randomized study. Europ. 07. Cancer 14, 461 (1978). 

5. K. A. NEWTON and A. BARRETT, Prophylactic lung irradiation in the 
treatment of osteogenic sarcoma Clin. Radiol. 29~ 493 (1978). 

6. W . F .  TAYLOR, J. C. IVINS, J. v .  DAHtLIN and D. J. PRITCHARD, Osteogenic 
sarcoma experience at Mayo Clinic. 1963-1974. In: Immunotherap2 of Cancer: 
Present Status of Trials in Man. (Edited by W. D. Terry and D. Windhorst). 
Raven Press, New York (1978). 

7. N. JAFFE, Recent advances in the chemotherapy of metastatic osteogenic 
sarcoma. Cancer (Philad. ) ~)~ 1627 (1972). 

8. E. P. CORTES, J. F. HOLLAND, J. J. WANO. and L. F. SINKs, Doxorubicin in 
disseminated osteosarcoma. 07. Amer. reed. Ass. 221, 1132 (1972). 

9. W . W .  SUTOW, M. P. SULZXVAN and D.J .  FERNBACH, Adjuvant chemotherapy 
in primary treatment of osteogenic sarcoma. Proc. Amer. Ass. Cancer Res. 15~ 20 
(1974) (abstract). 

10. F. M." MuOOIA and A. C. LOUIE, Five years of adjuvant treatment of 
osteosarcoma: more questions than answers. Cancer Treat. Rep. 62~ 301 (1978). 

l l .  K. BREt~R and E. VAN DER SCHtUEREN, Adjuvant therapy in the management 
of osteosarcoma: need for critical reassessment. In: Adjuvant Therapies and 
Markers of Post Surgical Minimal Residual Disease. Recent Results in Cancer 
Research. (Edited by G. MathS, S. Salmon and G. Bonnadona). Springer, 
Berlin (in press). 

12. W. W. SUTOW, E. A. GEI-IAN, P. G. DYMENT, T. VIETTI and T. MIALE, 
Multidrug adjuvant chemotherapy for osteosarcoma: interim report of the 
Southwest Oncology Group Studies. Cancer Treat. Rep. 62, 265 (1978). 

13. N. JAFFE, E. FREI, III ,  H. WATTS and D. TRAOOIS, High-dose methotrexate in 
osteogenic sarcoma: a 5-yr experience. Cancer Treat. Rep. 62, 259 (1978). 

14. G. ROSEN, R. C. MARCOVE, B. CAPARROS, L. CAmLL and A. G. Huvos, 
Primary osteogenic sarcoma: the rationale for preoperative chemotherapy and 
delayed surgery. Cancer (Philad.) (in press). 

15. E. ETCUBANAS and J. R. WXX.BUR, Adjuvant chemotherapy for osteogenic 
sarcoma. Cancer Treat. Rep. 62, 283 (1978). 


