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Abstract-Forty-one patients with metastatic sarcoma were treated with Adriamycin, 
50 mg/m’ i.v. on day 1, Cyclophosphamide, 500 mg/m’ i.v. on day 1, Vincristine, 
1 mg/m* i.v. on days 1 and 5, and Dacarbazine (DTZC), 250 mg/m’ i.v. on days l-5 
(CYVADIC). Three patients had a complete regression, while 8 patients had a partial 
regression of greater than 50%. The combined response rate was 27%. Eight additional 
patients showed stabilization of disease for an average of 5 months while 22 patients 
progressed on CYVADIC. Ultimately, 7 patients with initial tumor regression had 
progression of their disease. Four patients with partial regression had excision of the 
regressed nodules of tumor and continued on chemotherapy for a year. They remain 
alive at a median follow-up of 24.5 months, suggesting that removal of partially 
regressed nodules may improve results. 

INTRODUCTION 

THE INITIATION of Adriamycin in clinical prac- 
tice was a major advance in the treatment of 
metastatic soft tissue sarcoma. This drug, used 
alone, had produced response rates of 27-40% 
[l-3], while the combination of Adriamycin and 
DTIC (A-DIC) has been reported to produce a 
response rate of 42% [3]. 

Combination protocols with Adriamycin and 
Methotrexate have resulted, generally, in lower 
response rates of lO-36% [4-6]. The com- 
bination of Adriamycin with other drugs, in 
other series, resulted in varying response rates 
of 26-44% [7]. 

On the other hand, the addition of Vincris- 
tine and Cyclophosphamide to A-DIC further 
increased the response rates to the level of 
5060% [3,8]. 

While the chemotherapy of soft tissue sar- 
comas has made advances with combination 
protocols using Adriamycin with other drugs 
[9], the most effective protocol is still generally 
considered to be CYVADIC, a combination of 
Adriamycin, Cyclophosphamide, Vincristine 
and Dacarbazine (DTIC) [lo]. 
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In the following, the results of 
with this protocol in 41 patients with 
soft tissue sarcomas are presented. 

treatment 
metastatic 

MATERIALS AND METHODS 

Forty-one patients with metastatic sarcoma 
having measurable disease were treated with 
CYVADIC, consisting of Adriamycin 50 mg/m2 
i.v. on day 1, Cyclophosphamide 500 mg/m’ i.v. 
on day 1, Vincristine 1 mg/m2 i.v. on days 1 and 
5 and Dacarbazine (DTIC) 250 mg/m2 i.v. on 
days l-5. There were 22 males and 19 females 
in this group. The mean age of these patients 
was 49 yr (range 22-71 yr). There were 18 
patients with leiomyosarcoma, 5 with rhab- 
domyosarcoma, 5 with liposarcoma, 5 with 
malignant fibrohistiocytoma, 2 with heman- 
giosarcoma, 2 with unclassified sarcoma, 2 with 
fibrosarcoma and 2 patients with alveolar cell 
sarcoma and epithelioid sarcoma respectively. 

At the time of initiation of chemotherapy 
with CYVADIC, 13 patients had metastatic 
lesions involving the lungs exclusively, 3 had 
pulmonary as well as other metastases, seven 
patients demonstrated hepatic and other 
metastases, 8 patients had intraperitoneal seed- 
ing, 6 patients had locally unresectable or resi- 
dual tumor, 3 patients had metastases to lymph 
nodes and 1 patient osseous metastases. They 
all were evaluable and demonstrated a mini- 
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mum survival of 3 months following the in- 
itiation of chemotherapy with CYVADIC. Ten 
patients who had early deaths or were lost to 
follow-up were excluded from consideration in 
this study. 

The number of courses given varied from 1 
to 21, with a mean of 4.5 courses. A single 
course was given only in patients with un- 
equivocal, substantial tumor progression fol- 
lowing the first treatment. 

RESULTS 

Moderate hematopoietic toxicity (WBC 2000- 
30OO/mms), requiring a 25% dose reduction, 
occurred in 9 patients, while more severe toxi- 
city (WBC lOOO-2000/ mm’), requiring a 50% 
dose reduction, occurred in 5 patients. There 
was no fatal toxicity. Four patients had 
peripheral numbness, which led to discon- 
tinuation of Vincristine. There was one in- 
cidence of cardiac toxicity in a 58-yr-old man 
with pulmonary metastases from rhabdomy- 
osarcoma, who presented evidence of conges- 
tive heart failure after 5 courses of CYVADIC 
and died later as a result of tumor progression. 

Three patients had complete clinical regres- 
sion, which was followed later by recurrence in 
all of them. One of these patients, a 67-yr-old 
woman with an unresectable retroperitoneal 
leiomyosarcoma in the area near the retro- 
hepatic portion of inferior vena cava, had a 
complete clinical regression on the basis of her 
CT scan which lasted 30 months. A 65-yr-old 
man with unresectable liposarcoma in the 
trunk had a complete regression which lasted 
12 months. A 53-yr-old man with unresectable 
liposarcoma in the area of the lower neck and 
mediastinum had a complete regression which 
lasted 29 months. 

Eight patients had greater than 50% regres- 
sion in the size of their tumor. Of these, 3 had 
metastatic leiomyosarcoma, 1 to liver and the 
paravertebral area, 1 to the lungs and 1 had 
unresectable tumor in the retroperitoneum as 
well as malignant ascites. Two patients had 
metastatic rhabdomyosarcoma, 1 with lymph 
node metastases to right axilla and left groin 
and 1 with regional recurrence. Two had mal- 
ignant fibrohistiocytoma, 1 metastatic to the 
lungs and 1 in retroperitoneal area of left flank. 
The eighth patient had a fibrosarcoma meta- 
static to the lungs. The duration of response in 
4 of these patients treated only with chemo- 
therapy was 4, 4, 5 and 8 months. Of the 
remaining 4 patients, the patient with retro- 
peritoneal leiomyosarcoma and malignant 
ascites had disappearance of his ascites after 

the first course of chemotherapy. His mass 
regressed by more than 50%, but after the 
third course no further regression was noted. 
Six months after initial admission the residual 
retroperitoneal tumor was removed and 
splenectomy, distal pancreatectomy and partial 
gastrectomy were carried out. The residual 
mass of tumor measured 15 X 12.9 cm. There 
was marked hyalinization and degenerative 
changes in the tumor cells, probably secondary 
to chemotherapy. The patient received 6 more 
courses of chemotherapy and 19 months after 
tumor resection he was free of recurrence. The 
3 other patients, with leiomysarcoma (simul- 
taneous presentation of primary and metastatic 
disease), fibrohistiocytoma (5 months after 
excision of the primary) and fibrosarcoma (11 
months after excision of the primary) meta- 
static to the lungs had more than 50% regres- 
sion after 2 courses of chemotherapy and then 
underwent median sternotomy and resection of 
pulmonary metastases. All 3 patients completed 
one year of chemotherapy. One was alive with 
disease at 18 months of follow-up, while the 
other 2 were alive and disease-free at 24 and 30 
months respectively. Eight patients had stabil- 
ization for 4-8 months (mean 5 months). 

Progression of disease occurred in 22 
patients after one, two or three courses in 9, 6 
and 7 patients respectively. 

The 3 patients with complete regression had 
a median survival from initiation of CYVADIC 
of 33 months with a range of 29-47 months. 

The 8 patients with partial objective regres- 
sion had a median follow-up of 21 months. The 
4 patients who had chemotherapy only had a 
median survival of 10.5 months, with a range of 
6-24 months. The 4 patients with combination 
surgery and chemotherapy had a median fol- 
low-up of 24.5 months (range 18-30 months) 
and were all alive at this time, 3 free of disease. 

The 8 patients with stabilization had a 
median survival of 12 months, with a range of 
7-30 months. 

Twenty-two patients with progression had a 
median survival of 4.0 months, with a range of 
3-9 months. 

Of the 11 patients with objective regression, 7 
patients had myelosuppression, requiring 
modification of the dose by 25% in 6 patients 
and 50% in 1 patient. Of the 8 patients with 
stabilization, 3 had hemopoietic toxicity, and of 
the 22 patients with progression, only 4 exhi- 
bited such toxicity. The rate of hemopoietic 
toxicity observed among patients with objective 
regression was significantly higher than that 
observed among patients with progression (P < 
0.05). 
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DISCUSSION 
The combination of Cyclophosphamide, 

Vincristine, Adriamycin and Dacarbazine 
(DTIC) is still generally considered to provide 
the best response rate in soft tissue sarcoma 
[8-101. The highest objective response for this 
combination in a large series was that by Gott- 
lieb et al., who reported a response rate of 59% 
[3]. A recent update of the experience with 
CYVADIC in soft tissue sarcomas, from the M. 
D. Anderson Hospital, still showed an objective 
response rate of 50% [ll]. 

However, a response rate as low as 15% has 
been reported by Giuliano et al. [12], which 
suggests that the response rate of CYVADIC 
may ultimately prove to be in the 35-45% range 
[lo]. A re-evaluation of the CYVADIC regimen 
for metastatic soft tissue sarcoma by the 
EORTC Group showed that there was an initial 
24% response rate, at 8 weeks in the CYVADIC 
arm, with an overall response rate of 37% [13]. 

The observed objective response rate to 
CYL!ADIC was only 27% in this series. Among 
the 12 patients with objective regression, 7 
experienced mild to moderate hemopoietic 
toxicity, while among 22 patients with no res- 
ponse, only 4 had hemopoietic toxicity as a 
result of the chemotherapy. This difference 
was statistically significant (P < 0.05) and sug- 
gests that chemotherapy with CYVADIC 
should be pushed to the point of mild toxicity. 

It is interesting that of the 11 patients with 
objective response, all 7 patients who had no 
resection of the regressed site(s) progressed 
after a variable period. Four patients with par- 
tial regression who had these partially regres- 
sed lesions removed were all alive (3 disease- 
free) at a median follow-up of 24.5 months. 

For most tumors complete response to che- 
motherapy is less common than partial res- 
ponse. The factors preventing a partial objec- 
tive response from becoming a complete one 
are not well known. From a theoretical stand- 
point, there are two plausible explanations which 
in many cases may operate together. One is that, 
with the known heterogeneity of malignant 
cells in any given tumor, some cell lines may be 
sensitive to one or more drugs while others are 
not. The other explanation is that involving 
kinetic and perfusion aspects [14, 151. In any 

macroscopic nodule the growth fraction is 
generally low, particularly in the center of 
nodules where the blood supply is inadequate 
[16]. According to the second explanation, 
partial regression occurs because the drugs 
destroy the sensitive cells in the periphery, 
while the ones in the center, being mostly in a 
resting phase and receiving inadequate 
amounts of the drug, develop resistance to 
them and finally begin to grow again. 

It is a matter of pure speculation which of 
the two above mechanisms is more significant. 
The instances of tumor regression in some 
nodules, while other nodules in the same 
patient progress or remain stable, strongly 
support the explanation of cell heterogeneity. 
But such instances are infrequent and the usual 
case clinically is of partial tumor regression 
which ceases to regress and after several 
months starts to grow and disseminate again. 
To the extent that the second explanation, i.e., 
development of drug resistance in the poorly 
perfused areas of tumor, is valid, surgical 
excision of partially regressed lesions becomes 
sensible in order to remove tumor masses 
about to become resistant, hoping that micro- 
scopic metastases have been destroyed. 

Removal of pulmonary metastases in soft tis- 
sue sarcomas is a well-established practice [17]. 
However, the success of such treatment is more 
likely if there has been an interval longer than 

one year between excision of the primary and 
appearance of pulmonary metastases [18, 191. 
Two of our surgically-treated patients had 
synchronous presentation of primary and 
metastatic lesions, while in the other two the 
interval between resection of the primary and 
appearance of metastases was shorter than one 
year. The favorable experience in the present 
series, with these four patients who had sur- 
gical removal of residual metastatic tutnor after 
partial regression and then continuation of 
chemotherapy for a year, suggests that in- 
creased palliation may be achieved by this ap- 
proach. 
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