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Medical and Pediatric Oncology 29:239-244 (1997)

Second Malignant Neoplasms in Patients Treated on SIOP Wilms Tumour

Studies and Trials 1, 2, 5, and 6

Modesto Carli, mp,** Emanuela Frascella, mp,* Marie F. Tournade, MD,?
Jan de Kraker, MD,3 Annie Rey, phD,? Stefano Guzzinati, phD,*
J. Marion V. Burgers, mp,2 Jan F.M. Delemarre, mb,® Lucia Masiero phb,* and
Lorenzo Simonato, mMp*

The incidence of second malignant neo-
plasms (SMNs) was investigated among 1,988
patients with complete data, enrolled in the
SIOP Wilms tumor trials and studies 1, 2, 5, and
6, treated between September 1971 and Octo-
ber 1987. By the end of 1992, eight SMNs were
documented, whereas only 1.3 were expected
(standardized incidence ratio [SIR] = 4.15; 95%
Cl = 1.79, 8.17). The risk increases in the first
10 years from diagnosis, while no apparent ex-
cess of risk is observed in the subsequent peri-
ods. This finding however is difficult to inter-

mulative incidence of a second cancer ob-
served at 15 years after Wilms tumor diagnosis
was 0.65%. Six SMNs were registered in the
cohort of patients treated in the SIOP studies
1,2 and 5 (999 cases) compared to the two
cases observed in the SIOP6 cohort (989 cases).
If the suggested reduced incidence of second
cancers between SIOP1-5 and SIOP6 patient
cohorts is confirmed by longer follow-up, it
might reflect changes in the treatment proto-
cols. Med. Pediatr. Oncol. 29:239-244, 1997.
© 1997 Wiley-Liss, Inc.

pretdue to the low statistical power.The cu
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INTRODUCTION PATIENTS AND METHODS

Wilms tumor provides one of the most impressive Between September 1971 and October 1987, 2,067
examples of success in the treatment of childhood capatients with Wilms tumors were entered in one of four
cers. This success has been made possible through a s&#@P trials and studies (SIOP 1, 2, 5, and 6). Of those,
wise process of refinements of a multidisciplinary apt,988 were eligible for this report: 79 were excluded
proach including surgery, radiotherapy, and chem&ecause of incomplete data. Of the 1,988, 995 were clas-
therapy. sified as “study” patients and 993 as “trial” patients.

In Europe, the improvement achieved in the cure ratde clinical characteristics of this population of Wilms
of children with Wilms tumor is well documented by théumor patients are summarized in Table |. The treatments
results reported by the International Society of Pediatr@dopted in the different SIOP studies have already been
Oncology (SIOP) Wilms tumor studies in the last feWePorted [2—6]. “Study” patients were not included in
decades. Before 1970 the 5-year survival rate of a larfi¢ “trial” category because of one of the following

series of patients treated in a single institution from 19582S0ns: age less than 6 months, or more than 15 years,
to 1967 [1] was 55%. The 5-year overall survival rate tage 1V, bilateral disease, inability to apply preoperative

children enrolled since 1971 in five consecutive SIOBErapy, registration after surgery, parents refusal of the

studies increased from 64% for children treated in t gal, or other reasons. Treatment recommendantions for

early seventies (1971-1974; SIOP1) [2]; to 76% for tgdy” patients were to follow the protocol re_gimens..
those treated between 1974-1976 (SIOP2) [3]; 83% hildren less than 6 months were operated first and if
those treated between 1976-1980 (SIOP5) [4]; and 84%
for those treated during 1980-1987 (SIOP6) [5]. The

5-year overall survival for patients registered duringPepartment of Pediatrics, Hematology Oncology Division, Univer-

1987-1991 in the SIOP9 is 87% [6] sity of Padova, Italy;?Institut Gustave Roussy, Villejuif, France;
" . SEmma Kinderziekenhuis/Accademish Medical Center, Amsterdam,

However, successfully treated patients are at risk Phe Netherlands*Tumor Registry of Regione Veneto, Department of

developing a second cancer later in life [7—11]. This rencology, University of Padova, Italy.

port examines the risk of .Second mallgnqnt neoplasm,rrespondence to: Modesto Carli, Dipartimento di Pediatria, Divi-
(SMNs) among 1,988 children enrolled in the SIORione di Emato-Oncologia, Universitdi Padova, 35128 Padova,
Wilms tumor trials and studies 1, 2, 5, and 6, treatethly-

between 1971-1987. Received 3 May 1996; Accepted 31 January 1997

© 1997 Wiley-Liss, Inc.
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TABLE I. SIOP Wilms Tumor Trials and Studies 1, 2, 5, 6 TABLE II. Fatal Events and Patients Lost to Follow-Up by
Study Population (1,988 Cases) Time Since Wilms Tumor Diagnosis
Characteristics No. of patients % Time since Wilms
Sex tumor diagnosis (yr) No. of patients Dead Lost
Male 965 485 0-4 1,988 396 405
Female 1,023 51.5 5-9 1,187 27 611
Age at W.T. diagnosis (yr) igjg ig? g igg
<1 219 11.0
1-4 1,257 63.2 Total 1,988 426 1,562
5-9 440 22.1
10-14 55 2.8
15+ 17 0.9 .
son-years in each stratum by the reference rates of the
Stage Danish Cancer Registry across age, sex, and calendar
| 732 36.8 iod
I 523 263 Peroa. . . .
i 361 18.2 Ratios (Standardized Incidence Ratio, SIR) between
\Y; 259 13.0 Observed cancer cases and expected and 95% confidence
\Y 85 4.3 intervals for SIRs were computed assuming a Poisson
MD 28 1.4 distribution.

The cumulative incidence of second cancers was es-

they were stage |, no postoperative treatment was givéimated by the Kaplan-Meier method [13].
Detailed treatment information were recorded only for
trial patients.

Follow-up status was ascertained by the treating insBESULTS
tutions using specific forms reporting any events which
occured during follow-up. No major difference between Table Il reports results by time since diagnosis.
institutions was detectable in term of efficiency of folAmong all 1,988 patients, eight new cancers were ob-
low-up. The statistical analysis used all data obtaines#trved during 13979.85 PY of follow-up, whereas only
through December 31, 1992. For every second tumdr93 were expected (SIR 4.15; 95% Cl= 1.79, 8.17).
relevant clinical data and the histopathological repofthe average contribution per patient was 7.03 person-
were obtained, but only the slides of the primary lesiongars. The risk increases in the first 10 years from diag-
were centrally reviewed by the pathology panel of theosis (eight SMNs observed vs. 1.61 expected; SIR
SIOP Wilms tumour study. 4.97 95% Cl= 2.15, 9.79) reaching statistical signifi-

Data processing and quality control analyses were pegtivity (P < 0.05) while no apparent excess of risk is
formed at the Venetian Cancer Registry using commaserved in the subsequent periods.
statistical packages [12]. The cohort analysis was per-The eight SMNs registered occured in three females
formed using the date of diagnosis as the date of entryand five males during the surveillance period that ranged
the observation period. The date of death (for those wifrem 6 to 21 years.
died), or the date of the last contact for those lost to Table IV lists the main clinical data of SIOP patients
follow-up or the date of the end of the study for those stilbith SMNs. They include two acute myeloid leukemias,
on follow-up, have been used as the date of exit from tlieree bone tumors (two osteosarcomas and one chondro-
observation period. We report in Table Il the distributiosarcoma), two CNS primitive neuroectodermal tumors
of subjects alive, dead, or lost to follow-up by time sincéPNET), and one histiocytic lymphoma. All patients had
Wilms tumour diagnosis. received vincristine and dactinomycin associated with

An effort was made to use national incidence rates fdoxorubicin (three patients) and ifosfamide (one patient).
each of the countries included in the study. Only a feRadiotherapy in the range of 2000—4000 cGy, was given
European countries, however, had a nationwide candersix out of eight children. The three bone tumors ob-
registry, and most of the collaborating centres were Igerved occurred within the field of prior radiation therapy.
cated in areas not covered by cancer registries. It wake two patients who did not receive radiotherapy de-
therefore decided to use the age, sex, and calendar spdeped a lymphoma and a CNS tumor respectively. The
cific cancer incidence rates of the Danish Cancer Regisme interval between first malignancy and SMN ranged
try because of their known high quality and long standdetween 15 and 101 months (median 53 months); it was
ing. Other similar studies carried out in Europe have usstiorter for CNS tumors (15 and 29 months) and longer
the Danish Cancer Registry as the reference [20].  for bone tumors (74, 100, and 101 months respectively).

Expected number of cancers (excluding skin cancers) The cumulative probability of developing an SMN
[12] were obtained by multiplying the accumulated peiafter 5 and 10 years from diagnosis of Wilms tumor was
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TABLE lIl. Standardized Incidence Ratio of Second Malignant Neoplasm by Time Since
Diagnosis of Wilms Tumor

Time since Wilms No. of SIR
tumor diagnosis (yr) patients Person-yr Observed Expected  (95% C.l1.)
0-4 1,988 7776.51 4 1.11 3.62
(0.98-9.23)
5-9 1,187 4269.40 4 0.50 7.99
(2.18-20.48)
10-14 549 1650.77 0 0.25 0.00
15-19 157 283.17 0 0.07 0.00
Total 1,988 13979.85 8 1.93 4.15
(1.79-8.17)

TABLE IV. SIOP Patients With SMNs*

Histology Age at Latency
~—  Wilms tumor between
Associated NWTS  SIOP diagnosis Irradiation neoplasms SMN
No. Sex anomalies [14] [15] (yr) Stage  (cGy) Chemotherapy  (mos.) (site) Status
1 F — UH HR/A 0.11 11} 2500 ACT-D/VCR 74 OsteosarcomeDead
(iliac bone)
2 M  Double pelvis CcC HR/CC 1.6 1] 3000 ACT-D 101 Osteosarcoma Dead
VCR/DOXO (rib)
3 M — FH IR 3.3 \Y 3000 ACT-D 40 AML Dead
VCR/DOXO
4 M Microcephaly FH IR 3.4 \ 4000 ACT-D/VCR 43 AML Dead
5 F — FH IR 9.11 11} 3000 ACT-D/VCR 100 ChondrosarcoAlive
ma (rib)
6 M — FH LR 1.6 Il 2710 ACT-D/VCR 29 PNET (CNS) Dead
7 F — FH IR 2.11 | — ACT-D/VCR 63 Histiocytic  Alive
Lymphoma
8 M — CcC HR/CC 1 1 — ACT-D/ 15 PNET (CNS) Dead
VCR/EPI/IFO

*M = male, F= female, FH= favorable histology, UH= unfavorable histology, CG= clear cell sarcoma, A= nephroblastoma with
anaplasia, HR= high risk, IR = intermediate risk, LR= low risk, ACTD = Dactinomycin, VCR= Vincristine, DOXO = Doxorubicin,
EPI = Epirubicin, IFO = Ifosfamide.

0.25% (95% C.l.= 0.004-0.5) and 0.65% (95% CH. DISCUSSION
0.18-1.1) respectively. No second neoplasm was re-
ported after 10 years (Fig. 1). We examined the risk of SMNs among 1,988 Wilms
Six SMNs were registered in the cohort of patientmimor patients treated between September 1971 and Oc-
treated in the SIOP studies 1, 2, and 5 (999 cases) cawber 1987 on one of four consecutive SIOP trials and
pared to the two cases observed in the SIOP6 cohsttdies.
(989 cases). Taking into account the first 10 years since The cumulative incidence of second cancers observed
diagnosis, which is the period of occurrence of all that 15 years after diagnosis in our study population was
cases of SMN registered and with practically the san®e65%. Eight new cancers developed as compared with
total number of PY for the two cohorts, the SIRs weré.93 expected on the basis of cancer incidence rates in
7.32 (95% Cl= 2.69, 15.93) and 2.56 (95% G+ 0.31, the general population of the Danish Cancer Registry
9.26) in the SIOP1-5 and SIOP6 patient’s cohort respeg@SIR = 4.15). In our series the risk increased in the first
tively (Table V). 10 years, from diagnosis, (SIR 4.97) reaching prati-
Although the point estimates of the relative risk apeally the same proportion of patients with second cancer
pear to differ, the difference is not statistically significan{1%) observed in other similar studies [8,9,16]. No
as it is evident form the overlapping confidence intervalSMNs, have been observed in patients followed for more
Stratification by gender shows no difference in théhan 10 years from diagnosis.
SIR between two sexes (SIR 4.71 vs. 3.46), as wellas  Other similar hospital-based cohort studies have dem-
the analysis by age at diagnosis. In fact before the ageaufstrated that the incidence of SMN continues to rise
5 the SIR was 3.42 (95% Ck 0.42, 12.46), while even after the first decade from diagnosis with cumula-
among the children aged 5 or more the SIR was 4.4ie risk of SMNs of 1.6% [10], 2.95% [17], 5.6% [18],
(95% Cl = 1.63, 9.67). 6% [8], 8.5% [19], and 9.6% [20] between 15-30 years
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Fig. 1. Cumulative incidence of SMN after diagnosis of Wilms tumor.

TABLE V. Incidence Rates and Standardized Incidence Ratio perform this type of analysis because we have detailed
of Second Malignant Neoplasm Within 10 Years From Wilms  treatment information only for trial patients. However
Tumor Diagnosis SIOP 1-2-5 vs. SIOP6 . . .

according to the guidelines of the protocols, 80% of the

No. of Rate; OS'R patients in the SIOP1-5 studies were irradiated as com-
patients Person-yrper 10 Observed (95% C.1.) pared to 40% in the SIOP6 study.
SIOP 1-2-5 999  6891.84 87.1 6 ( 7.32 ) Furthermore, chemotherapy has been reduced in the
2.69-15.93

SIOP 6 089 515408 388 ) >ee S_IOP serles._The numbgr of st_ag_e | Wilms' tumor pa-
(0.31-9.26) tients who did not receive radiation therapy and who
were treated with minimal chemotherapy increased
Total 1,988 12045.92 66.4 8 4.97 . . .
(2.15-9.79) through the studies. However, it should be emphasized
that the two groups have different follow-up time and this

after treatment for the first cancer. Comparison witﬁ“gAht |nfluttar:1ce .thﬁt resulis. £ SMN | lationshi
these studies is difficult because of incomplete ascertain- mong the eignt cases o » a clear refationship

ment of our patients population after 10 years from dith radiotherapy is evident for the three cases of bone

agnosis sarcomas occurred in the field of radiation. The two cases

Should the suggested reduced incidence of second ¢fi leukemias were also associated with radiotherapy, but
mors between SIOP1-5 and SIOP6 patient cohorts the interaction of chemotherapy cannot be excluded.
confirmed by longer follow-up, it might well reflect Both cases in fact, were treated with interacalating to-
changes in the treatment protocols. The indications fBpisomerases Il inhibitors such as doxorubicin and/or
radiation therapy and the doses delivered both havedactinomycin, which in combination with radiotherapy
fact been reduced. Breslow et al., in their recent updateagpeared to be leukemogenic [10,20,21).

SMNs in Wilms tumor survivors, found irradiation to be Two children developed a CNS PNET. The associa-
a factor, and a clear correlation between the dose tadn of Wilms tumor and cerebral neoplasms does not fit
radiation given and the risk of SMN [10]. We cannotvith any known cancer predisposing syndromes or con-
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ditions. However it is quite interesting to point out that a Supported in part by Italian Grant “MURST 60%"
cerebral PNET has been documented in the cohort of 48d CNR PF ACRO.

SMNs occurring in long term survivors of Wilms tumor

reported by Breslow et al. [10] and that three cases %F

brain tumors in the absence of brain radiotherapy and lﬁ ERENCES

of alkylating agents were reported by Meadows et ali. |emerle J, Tournade MF, Gerard-Marchant R, Flamant R, Sar-
[23] among 36 SMNs observed in Wilms tumor patients. razin D, Flamant F, Lemerle M, Jundt S, Zucher JM, Schweisguth
Similarly neither one of our two cases were treated with O: WilTS‘ tlgTCgi N?tﬁif;' history ?ndtpgogfzotsgic :‘ac:_?f?- é Rtet-
CNS radiotherapy. It is worthwhile noticing that both ospective Study o cases treated at the Institut Lustave-
children were V(Fa?/y young at diagnosis (i eg 1and 1.6 Roussy 1952-1967, Cancer 37:2557-2566, 1976.

. e "2. Lemerle J, Voute PA, Tournade MF, Delemarre JFM, Jereb B,
years) and the latency period for SMN was the shortest anstrom L, Flamant R, Gerard-Marchant R: Preoperative versus
observed in our series. This could suggest that an un- postoperative radiotherapy, single versus multiple courses of Ac-
kown genetic predisposition could be at the base of this tinomycin D, in the treatment of Wilms* tumor. Preliminary re-
rare tumor combination [24]. It is worthwile mentioning sults of a controlled clinical trial conducted by the International

that the diagnosis of both cases of cerebral PNET have fg%ety of Paediatric Oncology (SIOP). Cancer 38:647-654,

been reV_ieWEd by members of the pathology panel of thg voute PA, Tournade MF, Lemerle J, Rey A, Perry HIM, Sekaly
SIOP Wilms tumor study. F: Results of studies conducted by the International Society of

Genetic predisposition has been associated with in- Pediatric Oncology (SIOP) from 1971-1978 concerning Wilms'*
creased risk of SMNs [25]. Only the 999 patients en- tumor. Proceedings of the Tenth Meeting of the SIOP Brussels,

. N . . Belgium. September 1978, pp 3-5 (abstr. 14).
rolled in the SIOP1-5 studies have been the ObJeCt 04{ Lemerle J, Voute PA, Tournade MF, Radary C, Dlemarre JFM,

accurate epidemiOIOgi.C inV.eStigat_ion' Aang these, Sarrazin D, Burges JMV, Sandstedt B, Midenberger H, Carli M,
about 20% had a multicentric or bilateral disease or a Jereb B, Moorman-Voestermans CGM: Effectiveness of preop-
family member affected by Wilms tumor or character- erative chemotherapy in Wilms' tumor. Results of an International
istic congenital anomalies [26]. Out of the six cases of Society of Paediatric Oncology (SIOP) Clinical Trial. J Clin On-
SMNSs documented in this cohort (patients 1-6), two oc. SO 1:604-609, 1983.

. . . . . . . Tournade MF, Com-Nougug, Voute PA, Lemerle J, De Kraker
cured in children having congenital anomalies (patients 2° j "nojemarrre JEM Burgers M, Habrand JL, Moorman CGM

and 4) which may be interpreted as signs of an underly- Birger D, Rey A, Zucker JM, Carli M, Jereb B, Bey P, Gauthier
ing genetic defect predisposing to tumor development. F and Sandstedt B: Results of the Sixth International Society of
Because of small numbers, however, an excess of SMNs Pediatric Oncology Wilm’s Tumor Trial and Study: A risk-
among those patients with putative “hereditary condi- adapted therapeutic approach in Wilms tumor. J Clin Oncol 11:

. 2 ! 1014-1023, 1993.
tions,” similarly to Breslow et al. [9,10], cannot be e|ther6' Tournade MF, De Kraker J, Graf N, Weirich A, Sandstedt B,

confirmed or eXClUd_ed- _ _ Burgers JMV, Moorman C: The SIOP Wilms' tumour (WT) treat-
In accordance with De Vathaire et al. [20] and with ment strategies and results. A European union concerted action.
Breslow et al. [10], our results indicate no statistically Proceedings of SIOP XXVII Meeting, Med Pediatr Oncol 25:256,

different risk of SMN for children aged 5 years or more_ #gfns'r b Zanazso A Violino M: Leukemia in a chid with
at dlagn08|5 . lamaro P, Zanazzo A, Violino . Leukemia In a chid wi

. . Wilms* tumor. Tumori 69:167-169, 1983.
Our study cannot contribute to the evaluation of they | gp. Cai-jie Yan J, Sallan S, Cassady JR, Danahy J, Fine W,

possible protective or carcinogenic effect of dactinomy- Gelber RD, Green DM: Second neoplasms after Wilms' tumor in

cin as reported in other studies [27,28] because all our childhood. J Natl Cancer Inst 71:1205-1209, 1983.

irradiated patients also received dactinomycin. 9. Breslow NE, Norkol PA, Olshan A, Evans A, D’Angio GJ: Sec-
In conclusion compared to the genera| population ond malignant neoplasms in survivors of Wilms‘ tumor: A report

. . - . from the National Wilms' Tumor Study. J Natl Cancer Inst 80:
SIOP Wilms tumor patients have a five-fold increased gg, 595 1988 Y

the risk of developing a second cancer within 10 yeai$. Breslow NE, Takashima JR, Whitton JA, Moksness J, D’Angio
from diagnosis. However, our study tends to confirm the GJ, Green DM. Second malignant neoplasms following treatment
limited risk excess of SMNs in Wilms tumor children as ~ for Wilms® tumor: A report from the National Wilms® Tumor
compared to other childhood cancer patients [18,20]. Jn Study Group. J Clin Oncol 13:1851-1859, 1995. ,
order to verify whether the risk of SMN in our Europea&l' Moss TJ, Strauss LC, Das L, Feig SA: Secondary leukemia fol-

. i lowing successful treatment of Wilms* tumor. Am J Pediatr He-
cohort of Wilms tumor patients have decreased, a longer matol oncol 11:158-161, 1989.

follow-up is warranted. 12. Coleman M, Douglas A, Hermon C, Peto J: Cohort study analysis
with a Fortran computer program. Intl J Epidemiol 15:134-137,
1986.

ACKNOWLEDGMENTS 13. Kaplan El, Meier P. Nonparametric estimation from incomplete

- , . . observations. J Am Stat Assoc 53:457, 1958.
The authors thank Dr. Giulio J. D’Angio for the criti- 14. Mike V, Meadows AT, D'Angio GJ: Incidence of second malig-

cal review of the manuscript and the editorial aSSiStf_ince, nant neoplasms in children: Result of an international study. Lan-
and Dr. Anna T. Meadows for her valuable suggestions. cet 2:1326-1331, 1982.



244

15.

16.

17.

18.

19.

20.

21.

Carli et al.

Beckwith JB, Palmer NF: Histopathology and prognosis of
Wilms tumor. Results from the first National Wilms* Tumor
Study. Cancer 41:1937-1948, 1978.

Delemarre JFM, Sandstedt B, Harms D, Boccon-Gibod L, Vujanic
GM, Cardiff: The new SIOP (Stockholm) working classification

of renal tumours of childhood. Letter to the editor. Med Ped Oncal3z.

26:145-146, 1996.

Rosso P, Terracini B, Fears TR, Jankovic M, Fossati Bellani F,
Arrighini A, Carli M, Cordero di Montezemolo L, Garr#iL,
Guazzelli C, 1zzi G, Loiacono G, Mancini A, Tamaro P, Testi AM,
Masera G, Haupt R: Second malignant tumors after elective endé)j
therapy for a first cancer in childhood: A multicenter study in
Italy. Intl J Cancer 59:451-456, 1994.

Green DM, Zevon MA, Reese PA, Lowrie GS, Gaeta JF, Pear%g'

JI, Michalek AM, Stephens EA: Second malignant tumors follow-
ing treatment during childhood and adolescence for cancer. Me
Ped Oncol 22:1-10, 1994.
Tucker MA, Meadows AT, Boice JD Jr, Hoover RN, Fraumeni F,

Jr: Cancer risk following treatment of childhood cancer. In Boice

JD Jr, Fraumeni JF Jr (eds): “Radiation Carcinogenesis Epidemi-
ology and Biological Significance.” New York: Raven Press,
1984, pp 221-224.

De Vathaire F, Schweisguth O, Rodary C, Francois P, Sarrazin D,
Oberlin O, Hill C, Raquin MA, Dutreix A, Flamant R: Long-term

risk of second malignant neoplasm after a cancer in childhood. B8.

J Cancer 59:448-452, 1989.

Sandoval C, Pui C-H, Bowman LC, Heaton D, Hurwitz CA, Rai-

mondi SC, Behm FG, Head DR: Secondary acute myeloid leuke-
mia in children previously treated with alkylating agents, interca-

22.

d
26.

27.

lating topoisomerase |l inhibitors, and irradiation. J Clin Oncol
11:1039-1045, 1993.

Scaradavou A, Heller G, Sklar CA, Ren L, Ghavimi F: Second
malignant neoplasms in long-term survivors of childhood rhabdo-
myosarcoma. Cancer 76:1860-1867, 1995.

Meadows AT, Baum E, Fossati Bellani F, Green D, Jenkin RDT,
Marsden B, Nesbit M, Newton W, Oberlin O, Sallan SG, Siegel S,
Strong LC, Voute PA: Second malignant neoplasms in children:
An Update from the Late Effects Study Group. J Clin Oncol
3:532-538, 1985.

. Meadows AT: Curing cancer in children: Minimizing price, maxi-

mizing value. J Clin Oncol 13:1837-1839, 1995.

Knudson AG: Genetics and the child cured of cancer. In: van Eys
J, Sullivan P (eds): “Status of the Curability of Childhood Can-
cers.” New York: Raven Press, 1980, pp 295-305.

Pastore G, Carli M, LemerlJ , Tournade MF, Voute PA, Rey A,
Marion J, Burges MV, Zucker JM, Burger D, De Kraker J,
Delemarre JFM: Epidemiological features of Wilms* tumor: Re-
sults of studies by the International Society of Paediatric Oncol-
ogy (SIOP). Med Pediatr Oncol 16:7-11, 1988.

D’Angio GJ, Meadows AT, Mike V: Decreased risk of radiation-
associated second malignant neoplasms in actinomycin-D treated
patients. Cancer 37:1177-1185, 1976.

De Vathaire F, Francois P, Hill C, Schweisguth O, Rodary C,
Sarrazin D, Oberlin O, Beurtheret C, Dutreix A, Flamant R. Role
of radiotherapy and chemotherapy in the risk of second malignant
neoplasms after cancer in childhood. Br J Cancer 59:792-796,
1989.



