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Treatment of non metastatlc peripheral Primitive 
Neuroectodermai Tumour (PNEQIExtra osseous Ewing’s 
sarcoma (EOES): experience in the SIOP MMT 99 study 

C. Rechnitzer’, M. Scopinaro2, F. Niggli3, M. Terrier-Lacombe“, 
0. Oberiin4, M. Stevens5. ’ Rigshospita/ef, Copenhagen, Denmark; 
2Hospital JP Oarrahan, Buenos Aires, Argentina; 3Kinderspital, Zurich, 
Switzerland; 4 lnstitui Gustave Roussy villejiuir, France; 5 Birmingham 
Children’s Hospital, Binningham, UK 

Objectives: To report the outcome of treatment for non metastatic 
PNFT/EOES treated in the SIOP MMT 89 study. 

Patiints & treatment: PNET/EOES = 42099 (22%) of all patients with 
non Rhabdomyosarcoma MMT registered and histologically reviewed in 
MMT 89. 

32 (76%) were non metastatic. M:F ratio 1.9:1. Median age 9 yrs (3 months 
- 16.8 yrs). Median follow up 7 years. Localised, complete primary excision 
(Stage I pT1, pT2) received chemotherapy (CT) with VA x 2; Localised, 
incomplete initial excision (Stage I, II pT3a (microscopic residual). pT3bc 
(macroscopic residual) received IVA x 6; Stage Ill (node positive) received 
intensified ‘6 drug” CT. Radiotherapy (RT) was given only for residual 
disease after initial CT f second surgery. Sites of disease were limbs (13), 
trunk/walls (12), head & neck (7). 

Results: Five year overall (OS) and event free (EFS) survival were 59% 
(42-76) and 44% (27-61). Initial causes of failure were: no CR (5 = 16%), 
local relapse (5 = 18%) or metastatic relapse (9 = 28%). Seventeen patients 
were alive in 1st or Pnd+ CR of whom 9 had been treated with CT alone (1) 
or CT + conservative surgery (S), 7 had received RT and 1 radical surgery 
(amputation). Size of primary had a significant affect on 5 year EFS (86% if 
T < 5cm (n = 7) vs. 30% if T > 5 cm (n = 23) p = 0.05). 

Conclusions: Outcome for non metastatic patients wtth PNETIEOES is 
less favourable than for RMS (5 year OS 71%). The most common cause of 
failure was metastatic relapse (first event in 28% vs. 6% in RMS). Tumour 
size seems more important to prognosis than in RMS. 
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qnoviai sarcoma in children and adolescents: experience of 
the international Society of Paediatric Oncology (SIOP) 

M.&G. Stevens’, H.P. McDowel12, A. Rey3, 0. Oberiin3. 1 Birmingham 
Childien’s Hospital. Paediatric Onwlw Birmingham, United King&m; 
zRoya/ Liverpool Children’s Hospital, Paediatric Onwtogv. Liverpool, 
United Kkgdom; 3/nstttui Gustave Roussy; Paediatdcs, Vi//eju# France 

Objective: To review outwme for non metastatic patients with a diagnosis 
of Synovial Sarcoma (SS) confirmed by central pathology review, treated in 
SIOP MMT 84 & 89 studies (19841995). 

P&ants & Methods: Forty patients with median age 12 yr (3m - 16 
yr). M:F 1.9:1. Primary site was Limbs (30 = 75%) (lower limb 22/30); 
TtunkIWalls (7); Head & Neclc (3). TNfvl Clinical Stage I (23), II (17). Ill (0). 
Post surgical stage pT1, pT2 (9); pT3a (12), pT3b(l8). All patients received 
chemotherapy - Stage pT1, pT2 (complete primary resection) received IVA 
(Ifosfamide, Vincrfstine, Actinomycin D)x 3 in MMT 84 and VA x 2 in MMT 
89; patients with incomplete primary surgical resection (pT3ab) received 
IVA x 6-10 in MMT 84 8 89 (to a maximum cumulative lfosfamide dose = 
60 g/n@. Local therapy (second surgery +/- RT) was given to patients not 
achieving wmplete remission with primary surgery +/- chemotherapy. 

Results: 5 year overall and event free survival was 87% (73-94) and 
69% (58-81)# at a mediin follow up of 98 (3-149) months. Multivariate 
analysis revealed Clinical Stage (p=O.Oi) as the only signifmnt prognostic 
factor. Twenty five patients (62%) are alive in 1st CR. Progressive disease 
occurred in two patients, both died. Thirteen patients relapsed (local 9, local 
and m&static 1, metastatic 3). Overall 1’1/33 long term survivors (defined 
as follow up > 3 yr from last event) received RT and’2 required amputation. 

Conclusion: Non metastatic SS has an excellent prognosis. Most patients 
can be cur@ with chemotherapy and wnsenrative local therapy. Relapse 
was predominantly local and chemotherapy appears to offer a role in 
improving local wntrol and reducing the Ask of distant metastases. 
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Hemithorax irradiation in Ewing tumors of the chest wail 

A. Schuck’, S. Ahrens2, M. Paulusser?, A. Konaszewska’ , B. FrBhlich’, 
C.E. Rirbe3, C. RSbe3, J. Dunst4, N. Willich’, H. Jirrgens2. ‘University of 
Minster, Radiothemm Mfinstec Germany; 21Jnive&y of Mtinster, 
Pediatric Oncology and Hematology, Mlnste~ Germany; 3 University of 
Hombu@aar, Radiotherapy HomburglSaar; Germany; 4 University of 
Hall&Viienberg, Radiothew, Hal/e, Germany 

Purpose: In the CESS 88 and the EICESS 92 trials, hemithorax inadiation 
was performed in patients with Ewing tumors of the chest wall invotvtng 
the pleura or contaminating the pleural cav’w. The results of these patients 
were evaluated and compared to patients with chest wall tumors who did 
not receive hemithorax irradiation. 

Methods: Between 1985 and 1996, 138 patients presented with a non 
metastatic Ewing tumor of the chest wall. They were treated in a multimodal 
treatment regimen including polychemotherapy, surgery and/or radiother- 
apy depending on the tumor characteristics. Hemithorax irradiation was 
performed with 15 Gy for patients < 14 years and with 20 Gy for patients > 
14 years. 42 patients received hemithomx irradiation (group l), 86 patiehts 
did not (group 2). In 10 patient, no sufficient data was available. 

Results: Comparing both groups, initial pleural effusion, pleural Infiltration 
and intraoperative wntamination of the pleural space were significantly more 
frequent in group 1. Event free survival after 7 years was 83% for patients 
in group 1 and 46% for patients in group 2 (n.s.). 7 year local relapse rates 
including combined relapses were 12%in group 1 and 10% in group 2. The 
wnesponding systemic relapse rates were 22% vs. 39%. 

Conctuston:’ In the unfavorable subgroup of patients who received 
hemithorax irradiation, there is a non significant improvement in EFS due 
to reduced’systemic relapses. Local control is equivalent. 
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Prognostic factors in patients with iocaiised tumor of the 
Ewing family (ET). Update of the EW99 stirdy of the French 
Society of Pediatric Oncology @FOP) 

0. Oberlin’, B.N. Bui2, T. Philipa, M. Porias4, F. Mechinaud5, A. Babin 
Boilletot, J. Michon. ‘Institut Gustave Roussyl Pediatrics, Villeioir, France; 
’ Fondation Bergoni6, Medical Onwtog~ Bordeaux, France; 3 Centre L&n 
Bkard, Pediatrics, Lyon, France; 4 GHU, Pediatdcs, Marseille, France; 
5 CHU, Pediatrics, Nantes. France 

Purpose: 1) To improve survival in patients with ET using semi-continuous 
chemotherapy (CT) and performing resection of the primary, as often as 
possible, 2) To identify prognostic factors. 

Patients and methods: 141 patients with localised tumour entered the 
trial between 01.88 and 12.91. Induction CT consisted of 5 courses of 
Cyclophosphamide. 150 mg/m2 x 7 days, followed by Doxorubicin, 35 
mg/m2 IV on day 8. Surgery was recommended. The delivery and the 
doses of radiation therapy (RT) was based on the quality of resection and 
the histological response to CT. Maintenance CT consisted of vincristine + 
actinomycin and cyclophosphamide + doxorubicin. 

Results: After a median FU of 8.5 years; the OS at 5 yearswas 68% 
and DFS was 58%. In patients treated by surgery, the only prognostic factor 
was histological response to CT: DFS was 75% for good responders (C 5% 
of residual cells). 48% for intermediate responders and only 20% for poor 
responders (> 30% of c&s) p < O.OOOl.The tumour volume by itself had 
no influence on DFS in these patients. In contrast, it had a strong impact on 
DFS in patients treated by RT alone. Age had no impact on outcome. 

Conclusion: Trials for localised ET should be based on the histological 
response to chemotherapy or on the tumour volume according to the 
modality of local therapy. 

Work partly supported by Association pour la Recherche sur le Cancer 
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Management of ewing’s family of tumors of me chest,waii 
(EFTCW) in childhood: a twenty-year single-institutional 
experience with 41 consecutive patients 

R. Luksch’ M. Podda’, L. Gandola2, M. Casanova’, G. Cefalo’, -s 
M. Terenziani’ , A. Ferrari’, F. Spreafiw’, P. Ntivarria2, M. Massimino’ 
’ lstituto Nazionale Tumori, P&at&s, Milan, Italy; 21stituto Nazionale 
Tumort, Radiotherapy; Milan, Italy 

Introduction: In the study period 1975-1995 we treated 41 consecutive 
children with EFTCW at onset. Despite an improvement of the diagnostic 
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techniques and a modificatfon of the treatment oroclram. the treatment 1252 POSTER 
strateh was not altered. All patients received &m&her&y (CT) and a 
local treatment consisting in surgery and/or radiotherapy (FIT). Surgery was Cytatoxklty of L-ThrefWl+DbnetMwsuV~e 
performed in patients with nonmetastatii disease (MO), and was planned (TreosuffanJzigainst human neuroectW*t cells in 
after ptirnary CT; RT was delivered in patients with unresectable tumors, or VltK) 

with micros&@cal residual disease, or with metastatic disease (Ml). 
M5thods: There were 25 females and 16 males, with a median age of 

13 yrs (range I-16). Nine patients (22%) had distant metastases (Ml); in 
1432 with MO there was at least one of the following: loco-mgional lymph 
node involvement (n=5), deural effusion In=lO). infiltration for contiauitv 
of the meditinic &u&&s (n=4). CT cot&s&~ in the per&i 1975-i96 
in 9 monthly cydes with VCR+EDX+ADR+bACT, with the addition of IF0 
from 1965. From 1969 the teabnent plan consisted in VCFt+VPl&CDDP 
+epi-ADR alternated to IF0 for 8 monthly cydes, followed by hemi-body 
irradiation as consotidation treatment (IOGy for each session, 4 week apart). 
Local treatment was planned after 4 cycles. 

Results: The response rate to CT (RC+RP) was 66%. Among MO 
patients, 24/32 received surgery and 23/32 received local RT; 3/23 who 
received local RT had second primary turn&s (2 breast cancer, 1 thyroid 
cancer). The median f-up for MO is 131 months and the Byear EFS and 
S probabilities are 0.43 and 0.54, respectively. All patients with Ml died 
(spread progression in 6, intratoracic progression in 3), with a median 
survival of 14 months (range 3-26). Unfavorable prognostic factors in the 
present series were: Ml, pathologic LDH level, minor/non response to CT, 
failure in complete “local’ control with surgery an&r RT; the local extension 
at diagnosis dld riot have prognostic impact. The regimen 1969-95 obtained 
a higher response rate and permitted an higher % of radical surgery than 
the previous one. 

Con&l&on: Children with nonmetastatic EFTCW can benefit from a 
multidisciplinary treatment strata intensive primaly chemotherapy could 
lead to a radical resection of the tumor thus limiting the use of RT. On 
the contrary new therapeutic approaches are necessary for patients wtth 
metastatic disease. 
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Genomic @balance3 in paedi~tric ependymcmas; a Unlted 
Kingdom, Chll&en’s Cancer Study Group (UKCCSG) 
approved study 

R. Grundv’ , S. Dyer*, E. Prebble*, V. Davison*, D. Ellison3. I University of 
Birmingham, /nstitute of Child Health, Birmingham, U.K; “Birmingham 
Women’s Hospital, Regional Genetics Lab., Birmingham, U.K; 3 University 
of Newcastle, Cancer Research Unit, Newcastle. U.K 

Ependymomas are the third most common primary brain tumour of childhood 
a&our&g for lO-15% of all CNS turnours in &is age group. Analysis of 
the traditional clinico-pathological variables of histology, age and site has 
yielded conflicting results and currently there are no clear prognostic factors 
for childhood ependymomas. Part of the reason for this relates to our poor 
understaridinn of the biolorrv of these turnour& 

We have i&ia@d a ta& retrospective comparative genomic hybridisa- 
tion (CGH) study of 70 fonnalin fixed paraffin embedded (FFPE) ependv- 
mom&. The u& of FFPhCGH was validated in our laboratory. using 15 
fre.shIFFPE ependymoma ,pairs. Complete correlation of paired fresh/FFPE 
tumour CGH profiles was observed. 

To date, we have anafysed 33 primary and 9 recurrent FFPE ependymal 
turnout’s collected from 36 children. Genomic #imbalances were observed in 
20/33 (61%) primaty ependymomas and 6/9 (69%) recurrent tumours. The 
mean number of imbalances for both primary and recurrent tumours was 
2.7. Whole chromosome imbalances were more common in the primary 
turnouts. whereas partlal gains and losses predominated in the recurrent 
turnours. The most common imbalances observed in primary ependymomas 
were gain of Iq (27%), gain of 9p (24%), loss of 17~ (12%) and loss of 
6q (9%). The recurrent ependymomas most frequently exhibited gain of lq 
(67%) and loss of 6q (22%). 

CGH analysis of the remaining 28 FFPE.ependymoma samples is in 
fx$gr$s and results from the complete series will be correlated with dinical 

A. Mitchell’, A. Harstrick*. W. Havers’ , 8. Kremeos’ . 1 University Hospital, 
Pediatric L%partment, Essen, Germany; 21Jniw?rstty Hoepifaf, West 
German Cancer Center, Even. Germany 

Background: New approaches to achieve higher cure ratee or palliation 
with the least possible side effects are warranted for patients suffering from 
advanced stage neuroblastoma. Treosulfan, a bifunctfonal alcylating agent 
known for its use in the treatment of ovarian cancer, shows a tow degree 
of non-hematologfcal toxicities at doses up to 12,5 gIm2. Phamwkokinetii 
studies have yielded Treosulfan plasma levels of 306 &cnI. ai doses of 
IO g/m2. This study is the first to assess the activity of treosutfan against 
neuroectodennal tumor cells. 

Methods: The cytotoxicity of treosuifan against the neuroblastoma cell 
line LAN1 and the PNET cell line CHPlOO Was tested using the Suffohro- 
damine-B-(SRB) Stock cultures were grown at FQ 10% C02, 
using MEM-lscove medium with glutamine and 7,5% fetal calf s&urn. Treo- 
sulfan was transformed from prodrug to active m&&olii by adding sodium 
hydroxide to the freshly prepared drug solution. Cells wersplated to 96 well 
culture plates. Treosulfan was added after 24 hours at conce&atibns rang- 
ing from 1 to 3300 ymolIl. Incubation time was two hours: After 120 hours 
o&all ceils were fixed wilh trichloroacetic acid#ashed and &&ed with 
SRBdye. Protein&ound dye was extracted and optical density determined 
using a 96-well microtiter plate reader. Qtotoxiciiy was assessed as loss 
of optical density compared to untreated controls. 

R55utts: Treosulfan wasactive against LAN1 anctCHP+OO &its at doses 
of 10 /~movI and above. We determined the ED 50 for b(itb ceil lines +t 62 
@mow. At 1000 firno& equalling 300 Mglml, 30% of LAN1 cells and only 
5% of CHPlOO cells survived. 

Conclwlons: Treosulfan is active against human neumectodennal tumor 
cells in vttro at concentrations equivalent to plasma leveis acttieved in vivo. 
Its possible value for the treatment of neumblastoma is being studied further. 

1253 POSTER 

Does myeloat&tlve 8uMsl therapy lmprqvewwh@l of 
poor-risk localized tumor of ttre Ewing f&fly (ET)? 
Experience of the French Sokiety of Fedb&fc ‘Onccfogy 
(SFOP) 

0. Oberlin’, 0. Hartmann’, C. Bergeron*, H. Rubie3, M.C. Baranzelli4, 
P. 130utard5, 0. Lejars, J. Michon. ‘/msfifut Gusteve Rouasy; f%diatrics, 
Viliejuiir, France; 2Centre L&n B&ard, Pedfatricq Lyon, Ftah& 3 Hdpitai 
Purpan, P&at&s, Toulouse, France; 4 Cenfre Oscar Lambret, Pediatrics, 
Lilie, France; 5CHU, Pediatrics, Caen, France 

Purccw Attemots to improve outcome of oatientslots) with ooor ~roanosis 
ET have focused orl &therapy (CT)’ dose iGe&ific&h &a&gies. 
From the NV66 studv, ES/PNff tumours with moor h&tbtb&& resoonse 
(> 30% residual cell4 were identified with very &r survive when {eated 
with conventional maintenance CT. 3 year survival of @s f#!een poor 
responder pts was 20% (0 40%). The purpose of the .EW92P and. EW93 
studies was to improve the prognosis of such pts by the use of high dose 
BuMel CT + Blood stern cell support following surgery. 

PaMNs and M5thods: 52 pts with poor hi$ologtc& r-m were 
induded in this strategy (11 in the pilot !ZW92, artd 41 in tQe E$r93 study). 
After surgery, they received 2 courses of VP1,6 + ifosfamide t,mfore .&$-I 
dose CT consisting of busulfan 600 mg/m2 and metphatan 140-260 mglna) 
(BuMel). 

Results: Nine pts did not undergo high dose CT, beceuse of early 
progression, 4.3 received highdose Buwlel. 25 sutvived without relapse 
from 2 to 66 months (median 36 months) after tmnsplant. For the whole 
group of 52 pts, 3yeaf event-free survival of Was 51% @6&6). Stx pts 
developed veino-occlusive disease, one of them died imm thrombotii 
microangiopathy. 

Conclusion: As compared to the experier@e of conventional CT, 
myeloablative therapy wtth BuMel was a promising; approach tir pattents 
with poof-risk E!YPNET. The present Euro-Ewin@ Ilerg@up @udy is br- 
rently assessing the value of high dose BuMel In a f@omispd trial. 

Work partly supported by Association pour la Recherche sur le Cancer. 


