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Ewing’s sarcoma of the femur 
Prognosis in 69 patients treated by the CESS group 
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We reviewed the treatment outcome of 69 patients patients received radiotherapy alone; 4 developed 
with Ewing’s sarcoma of the femur. The patients metastases and 4 local recurrences and metastases. 
received chemotherapy according to the CESS 81 30 cases had a combination of surgery and radio- 
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cols. The 10-year relapse-free survival rates were recurrence and metastasis. The survival of patients 
36%, 65%, and 65% (p = 0.01). 68 patients received after radiotherapy alone was worse than that of 
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Treatment and outcome of Ewing’s sarcoma may dif- 
fer according to the anatomical site of the tumor. 
However, there are only a few reports focusing on 
specific sites (Frassica et al. 1993, Grubb et al. 1994, 
Ozaki et al. 1995). The first Cooperative Ewing’s Sar- 
coma Study (CESS 81) was initiated in 1981 by the 
German Society of Pediatric Oncology and Hematol- 
ogy (Jiirgens et al. 1988). Since then, 535 protocol 
patients have been treated according to CESS trials. 
We analyzed the outcome in 69 CESS patients with 
Ewing’s sarcoma of the femur. 

Patients and methods 

The 69 patients in this study had Ewing’s sarcoma 
(63) or primitive neuroectodermal tumor (PNET) (6) 
of the femur and were treated according to the CESS 
81 (n 14) or 86P/86 (n 43) or 91P (n 12). The CESS 
81 trial was composed of a 4-drug regimen (VACA) 
which consisted of vincristine, actinomycin-D, cyclo- 
phosphamide, and adriamycin (Jurgens et al. 1988). 
CESS 86 had 2 arms to the regimen: VACA in pa- 
tients with standard risk (peripheral or small-volume 
tumor) and VAIA in those at high risk (central or 
large-volume tumors) in which cyclophosphamide 
was replaced by ifosfamide (Jiirgens and Treuner 
1989). As CESS 86P was a pilot study of CESS 86 , l l  
patients in CESS 86P and 32 patients in CESS 86 

were analyzed together. In CESS 91 P, high-risk pa- 
tients received either VAIA or additional etoposide as 
a fifth agent (EVAIA) (Tables 1 and 2). 

Patients with primary distant metastases were not 
in the study. However, 4 patients who had skip me- 
tastases in the same bone were included. The median 
age of patients was 14 (2-26) years. Pathological 
fractures before local treatment occurred in 16 pa- 
tients (Tables l and 2). 

Most tumors had a proximal localization (Figure 
1).  The volume of the tumor was calculated by the 
method described by Gobel et al. (1987) (Table 1). A 
tumor volume 2 100 mL was defined as large (60 pd- 
tients) and < 100 mL as small (9 patients) according 
to the definition of the CESS group. 

All surgical margins were classified according to 
Enneking (1980) (Table 3). The surgical specimen 
was examined histologically and the chemotherapy 
response was classified in 6 grades, according to 
Salzer-Kuntschik et al. (1983). 

52 of the 69 patients underwent areconstruction. 17 of 38 
patients who had a tumor of the proximal femur underwent 
a prosthetic replacement, 9 had rotationpllasties, 2 interca- 
laq bone grafts, 3 were amputated, and 7 had no surgery. 14 
of 31 patients with a tumor of the diaphyseal or distal 
femur had a prosthetic replacement, 8 had rotation- 
plasties, 2 intercalary bone grafts, 3 were amputated, 
and 4 had no surgery. Functional evaluation was per- 
formed according to Enneking (1987). 
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Table 1. Patients with Ewing’s sarcoma of the femur 

Variable n Relapse (n) 10-year P-value 

Local and survival rate analysis 
relapse-free univariate 

Local Systemic Systemic 

Site Femur 
Other site 

Sex Male 
Female 

Age (years) < I0  
10-20 
20, 

Volume Small 
Large 

Component Proximal 
Others 

Pathological Positive 
fracture Negative 
Protocol CESS 81 

CESS 86P+86 
CESS 91 P a 

Local Surgery alone 
treatment RAD alone 

Surgery+RAD 
None 

Histological Grades 1-2 
response Grades 3-6 

69 1 5 19 
290 30 15 65 
40 1 4 9 
29 0 1 10 
18 0 1 6 
43 1 4 12 

8 0 0 1 
9 0 1 0 

60 1 4 19 
38 0 4 12 
31 1 1 7 
16 0 1 4 
53 1 4 15 
14 0 4 5 
43 0 1 12 
12 1 0 2 
28 1 0 7 
10 0 4 4 
30 0 1 7 

1 0 0 1 
34 1 0 4 
21 0 1 9 

0.59 
0.56 
0.62 
0.55 
0.56 
0.57 
0.75 
0.78 
0.57 
0.56 
0.63 
0.58 
0.60 
0.36 
0.65 
0.65 
0.61 
0.20 
0.73 

0.78 
0.51 

0.7 

0.5 

0.7 

0.2 

0.3 

0.4 

0.02 

0.005 

0.005 

a Including 4 skip metastases 

Table 2. Treatment modalities according to the CESS 
protocols 

Protocol Surgery Surgery and Radiation None Total 
alone radiation alone 

81 6 3 4 1 14 
86 15 22 6 - 43 
91 P 7 5 - 12 - 

Table 3. Surgical margin and relapse pattern 

Relapses 

Margin Radio- Local Local and Systemic Total 
therapy systemic 

- Radical 0 
+ 0 

Wide 1 
+ 0 

Marginal 0 
+ 0 

lntralesional - 0 
Unknown + 0 
(-1 a + 0 

- 

- 

0 0 015 
0 0 011 
0 7 8/21 
0 4 4/23 
0 0 0/1 
1 2 315 
0 0 011 
0 1 111 
4 5 9111 

a 10 patients with definitive irradiation and one with no local 
treatment 

The median radiotherapy dose was 45 (36-61) Gy. 
The recommended dose for definitive radiotherapy 
for extremities was 46 or 60 Gy (randomized) in 

30 I t @  
il 

Figure 1. Location of tumor in the femur 

CESS 81 and 60 Gy in CESS 86 (Dunst et al. 1991). 
The recommended dose of postoperative radiotherapy 
was 36 Gy in CESS 81 and 45 Gy in CESS 86 (Dunst 
et al. 1991). The median dose of the preoperative ra- 
diotherapy in 5 patients in CESS 91P was 44 (36-50) 

The median follow-up period of surviving patients 
was 60 (27-136) months. Relapses were classified as 
local (local recurrence alone), systemic (metastasis 
alone), and combined (local recurrence and metasta- 
sis). 

GY. 
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Cumulative survival 

''ool CESS 86 0.65 (15/43 failed) 

CESS 91 P 0.65 (W12 failed) 

CESS 81 0.36 (9/14 failed) 

0.00 
0 30 60 90 120 

Months after diagnosis 

Figure 2. Relapse-free survival according to the trials of CESS 
81 to 91 P. The relapse-free survival of CESS 86, 86P, and 91 P 

Statistics 
Differences in the relapse rate were compared with 
the chi-square test. The cumulative probability of re- 
lapse-free survival was calculated by the Kaplan- 
Meier method. Tests of the difference between or 
among survival curves were carried out using log- 
rank tests. Cox multivariate analysis of independent 
prognostic factors for relapse-free survival were per- 
formed. A p-value < 0.05 was considered significant. 

Results 

The 10-year relapse-free survival was 0.6 (27/69 
failed). There were 1 local, 19 systemic, and 5 com- 
bined relapses (Table 1) .  Of 25 patients who had re- 
lapses, 22 patients died of disease and 3 patients are 
alive. 2 patients died without a relapse-i.e., 1 patient 
died of poor general condition and cachexia without 
detection of a tumor relapse and the other patient died 
of a treatment complication (heart failure). 

Treatment modalities and prognosis 
The local control rate differed between CESS 81 (4/ 
14) and CESS 86 (1/43) or 91P (1/12) (p = 0.01). The 
relapse-free survival rate for the patients in CESS 8 1 
was lower than that in CESS 86 or CESS 91P (p = 
0.02) (Table I ,  Figure 2). Sex, age, tumor volume and 
tumor location did not correlate with local recurrence 
or survival. 

The local control rate for the patients who under- 
went surgery with/without radiotherapy was better 

Cumulative survival 
1 . o o m  

OP 0.61 (10/28 failed) 

- 1 1  I 

RAD 0.2 (N10 failed) 1 "  1 
0.00 3 

0 30 60 90 120 
Months after diagnosis 

Figure 3. Relapse-free survival according to type of local treat- 
ment. The relapse-free survival of the patients who underwent 
definitive surgery or surgery with irradiation was significantly 
better than that of the patients who underwent definitive irradi- 
ation (p = 0.005). 

than that for radiotherapy alone (p = 0.003). The sys- 
temic relapse rate for patients who underwent surgery 
witwwithout radiotherapy (14/58) was not different 
from that of patients with radiotherapy alone (4/10) 
(p = 0.4). The systemic or combined relapse rate for 
the patients who underwent surgery with/without ra- 
diotherapy was lower than that of patients with radio- 
therapy alone (p = 0.002). The relapse-free survival 
of patients treated with radiotherapy alone was lower 
than that of patients with surgery or with combined 
therapy (p = 0.005) (Table 1, Figure 3). 

Pathological fractures and prognosis 
9/38 proximal cases and 7/31 diaphyseal to distal cas- 
es had fractures before local treatment. 13 of these 16 
patients had a fracture before chemotherapy. In 10/13 
patients (6/8 proximal and 4/5 distal) who were treat- 
ed with a hip spica the fracture healed before surgery. 
7 patients underwent limb salvage surgery, 4 hip rota- 
tionplasty, 4 amputation, and 1 radiotherapy alone. In 
the 15 patients who underwent surgical resection of 
the tumor, 4 patients had a radical margin, 10 had a 
wide margin, and 1 a marginal margin. The presence 
or absence of a fracture did not correlate with the out- 
come. 

Surgical margin and relapses 
1 local and 11 systemic relapses occurred in 50 patients af- 
ter surgery with adequate (6 rddcd or 44 wide) margins 
(Table 3). 1 local and systemic and 2 systemic relapses oc- 
curred in 7 patients after surgery with lnadequate (6 margin- 
al or 1 intralesional) margins. 



Acfa Orfhop Scand 1997; 68 (1): 20-24 23 

.50- 
- 
- 
- 
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0.00 

Table 4. Multivariate analysis of factors related to relapse- 
free survival 

Pathological fracture (+) 
0.58 (20/53 failed) 

1 1 1 1 1 1 1 1 1 1 1 1  

Covariate Coeff. SE RR 95%CI P-value 

Size 0.20 0.20 1.0 -0.1-1.0 0.2 
Site 0.10 0.10 1.0 -0.1-0.3 0.4 
Fracture 0.03 0.10 0.2 -0.2-0.3 0.8 
Protocol 0.30 0.10 2.0 -0.02-1.0 0.07 
Treatment 0.40 0.20 2.0 0.04-1.0 0.03 

SE Standard error, RR relative risk, CI confidence interval 

Histologic response and relapse 
The relation between histologic response and relapse 
was evaluated in 55 patients (Table 1). The 10-year 
relapse-free survivals between grades 1-3 and 4-6 re- 
sponses were not different (p = 0.10). However, there 
was a difference between grades 1-2 and 3 4  res- 
ponses (p = 0.005). 

Multivariate analysis 
Tumor volume (< 100 or t 100 mL), tumor site (prox- 
imal or others), pathological fracture, CESS protocol 
(81 or others), and local treatment (with or without 
surgery) were entered as nominal covariates into a 
Cox proportional hazards model (69 patients) (Table 
4). Histological response to chemotherapy which was 
univariately significant was excluded from the multi- 
variate analysis because the histological response of 
only 55 patients was available. Treatment without 
surgical resection of the tumor was an independently 
unfavorable prognostic factor. The type of protocol 
lost its univariate significance. 

Discussion 
The 10-year relapse-free survival of 69 patients with 
Ewing’s sarcoma of the femur was 0.6. This is the 
same as that of 290 patients with Ewing’s sarcoma in 
the other sites (121/290 failed, unpublished CESS- 
data) (Table 1). There are a few reports on survival 
rates for patients with Ewing’s sarcoma of the femur: 
0.4 in 32 patients with tumor of the proximal limbs 
(Wilkins et al. 1986), 0.4 (5-16 years’ follow-up) in 
27 patients with tumor of the femur (Bacci et al. 
1989), and 0.6 (10 years median follow-up) in 16 pa- 
tients with tumor of the proximal femur (Damron et 
al. 1996). 

There was no difference in the relapse-free survival 
between patients with large and small tumors. In con- 
trast, the CESS 81 study reported that tumor volume 
was a prognostic factor (Gobel et al. 1987). In the 
CESS 86 trial, patients with large tumors received an 

Cumulative survival 
1.007’c1 

Pathological fracture (-) 
0.60 (a16 failed) 

Months after diagnosis 
Figure 4. Relapse-free survival according to the existence of a 
pathological fracture before local treatment. Relapse-free sur- 
vival of patients who had a pathological fracture was not signif- 
icantly different from that of patients who did not have a patho- 
logical fracture (p = 0.4). 

intensified regimen where conventionally-dosed cy- 
clophosphamide was replaced by high-dose ifosfa- 
mide (Jiirgens et al. 1989). With this risk-stratified 
regimen, tumor volume was no risk factor in the 
study. 

16 of 69 patients had pathological fractures before 
local treatment. In 12 patients, the fractures consoli- 
dated during preoperative chemotherapy. Healing 
during preoperative chemotherapy has previously 
been documented (Rosen et al. 1978, Simon and 
Nachman 1986, Hayes et al. 1989). The existence of a 
pathological fracture did not influence the prognosis 
of the patients (Figure 4). 

The CESS 81 study showed that patients with good 
response (grades 1-3) had a better relapse-free sur- 
vival than those with poor response (grades 4-6) (Jiir- 
gens et al. 1988). Three quarters of the patients in our 
study have a good response and there was no differ- 
ence in the prognosis between good and poor groups. 
In this study, we used a more restrictive cut-off point 
for the classification of histologic response. When the 
cut-off point was inserted instead between grades 2 
and 3, the patients in the good response group had 
better prognoses than those with a poor response. 

The high local or combined relapse rate of the 14 
patients in CESS 81 was mostly caused by a high lo- 
cal failure rate when radiotherapy alone was used for 
local control. Of 4 patients who received radiotherapy 
alone in CESS 81, 1 patient developed a systemic re- 
lapse and 3 had combined relapses. A radiation plan- 
ning center for CESS trials was established in 1983 
(Jiirgens et al. 1988), but the 3 patients who devel- 
oped combined relapses were treated prior to this 
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time. Since 1983, the radiation portals were planned 
according to the extent of the disease at diagnosis be- 
fore and not after chemotherapy (Jurgens and Treuner 
1989). Surgery, however, was based on the radio- 
graphic examinations after preoperative treatment. In 
the 63 patients treated after 1983, the incidence of lo- 
cal failures decreased to 1 of 7 patients who under- 
went radiotherapy alone and none of the 56 patients 
who had a combination of surgery and radiotherapy. 

In 1989, Bacci et a]. reported no local recurrences 
in 120 cases of Ewing’s sarcoma treated with surgery 
and radiation therapy, but with radiotherapy alone 
10/30 patients had a local recurrence. The data in the 
Intergroup Ewing’s Sarcoma Study (1ESS)-I1 estimat- 
ed the 5-year survival rate to be slightly better (not 
significant) for patients after resection of a tumor 
with/without radiotherapy, compared to patients after 
radiotherapy alone for local control (Burgert et al. 
1990). In our study, 4 of 10 patients had a local or 
combined relapse after irradiation alone and I of 30 
patients had local or combined relapses after surgery 
combined with irradiation. 

2 patients had pathological fractures at the tumor 
site 8 and 12 months after local treatment by radio- 
therapy alone. Osteosynthesis failed, and hip disartic- 
ulation was finally performed in both. The optimal 
surgical margins for Ewing’s sarcoma of the femur 
are still not known. The local or combined relapse 
rate after surgery was small in our series and the num- 
ber of patients who underwent surgery with radical, 
marginal, or intralesional margins is too small to per- 
mit any conclusions (Table 3). 

Since the initiation of CESS 91P, preoperative ra- 
diotherapy is recommended to sterilize further the tu- 
mor-bearing compartment before surgery in patients 
with a poor response to initial chemotherapy (Ozaki 
et al. 1996). Resection of the involved bone after pre- 
operative irradiation would reduce the risk of postra- 
diation sarcoma (Frassica et al. 1993). Local and sys- 
temic control with preoperative irradiation has not yet 
been reported in Ewing’s sarcoma. However, preoper- 
ative irradiation and surgical resection of the irradiat- 
ed bone may be a good treatment for preventing 
pathological fractures and second malignancies. 
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