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Radiotherapy of Pediatric Cancer

Takako Machida M.D., Yoichiro Umegaki M.D., Shuichi Mikuriya M.D. and
Masao Nakano M.D.
Department of Radiology, National Cancer Center Hospital, Tokyo, Japan

The results of radiotherapy of pediatric cancer in National Cancer Center Hospital are summarized
and discussed in this paper.

1)  Number of total cases of pediatric cancer patient excluding leukemia, was 221 during 6 and half
years since May 1962 till Dec. 1968.

2) 849, of above cases received any kind of radiotherapy, and 209, of them were treated by radical
radiotherapy.

3) 40 cases of retinoblastoma have been treated. The authors conclude that a tumor which is
occupying less than one half of eye ground can be eradicated by the conservative treatment, especially by
radiotherapy. To preserve the vision, efforts should be paid in the form of the better radiotherapy tech-
nique and the more reliable immobilization of patient.

4) 30 cases of malignant lymphoma have been treated. 3 from 17 cases of lymphosarcoma, 4 from
8 cases of Hodgkin’s disease and 1 from 5 cases of reticulum cell sarcoma are surviving. Most of deceased
cases excluding Hodgkin’s disease died within 1 year.

5) 23 cases of neuroblastoma have been treated. Bone metastases were found in 409, of themn at
the first examination. 3 of them are living free from discase. All of living cases were treated by the com-
bination of surgery and radiotherapy.

6) 12 cases of Wilm’s tumor have been treated. 4 of them are living free from disease. Most of de-
seased cases died of pulmonary metastases. It seems that there is some possibility to control small pul-
monary metastases by the combination of radiotherapy and chemotherapy.

7) 26 cases of embryonal carcinoma of testis have been treated. All cases treated radically by the
combination of surgery on primary and postoperative irradiation on lymphatic area, are surviving free
from disease. 2 cases surviving more than 5 years show no apparent evidence of radiation damage.

8) 14 cases of osteogenic sarcoma have been treated, however, all cases died of disease. Most of them
died from pulmonary metastases. Massive irradiation given preoperatively seemed to have some merit
to delay the occurence of pulmonary metastases.

All of 6 cases of Histiocytosis X have been well controlled and are surviving free from symptom.

9) A case of advanced ovarial cancer and a case of advanced case of rhabdomyosarcoma are
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surviving free from symptom, after the intensive radiotherapy.

10)  The crude survival rate seen on all cases treated by radiotherapy is as follows.
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Table 1. Pediatric Cancer *' National Cancer Center Hospital
May, 1962~Des., 1963
No. Trea- Treatment at N.C.C.H.
Total | tment at iati
N.C. C.H. | Total [Secondary Primary 'E;ged;l:;;fnaa
; R N.C.C.H.

Retinoblastoma 57 10 47 22 25 40
Malignant Lymphoma 33 3 30 11 19 23
Neuroblastoma 26 3 23 9 14 20
Wilms® Tumor 15 3 12 5 7 10
Histiocytosis X 7 1 6 2 4 6
Malignant Tumor of Testis 36 9 27 18 9 23
Malignant Bone Tumor 23 2 21 7 14 15
__Hepatic Carcinoma 13 3 10 3 7 5
Rhabdomyosarcoma 11 0 11 8 SN 10
Tumor of the C;;Lt::\éus System *, 8 0 3 5 3 3
PSRN T?{?ﬁil:fgenital Organ 8 2 6 3 8 S
Malignant Teratoma 2 0 2 0 2 2
Soft Tissue Sarcoma 15 4 11 8 3 8
Other Carcinoma 9 2 7 4 3 Ti
Malignant unclassified Tumors 1 1 0 0 0 0
264 43 221 105 116 182

*, excluding Leukemia

*, including Haemangioma and Craniopharyngioma

male EZA
femalel

—
; 1m1213 115
0123456789810 zyears

Fig. 1. Age Distribution of all Cases treated
at N.C.C.H.
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Table 2. Retinoblastoma : Age and Side
of Affection
==
T~ fges | o1 0a(3]4]s [
o~ years
% m| 1| 1| 2| 2| 2 18
i i f | 2| 1] 2| 4 1
unilatera 3 w3 5 .
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§ m 6| 2
bilateral 22
f 9 2| 1] 1 1
21 71 71 71 21 2147




FE #4544 A25H

AR o Al 2R 2 D Flic oW TR Lie.
ZOFIIED B A A, MEEREROERALEE
NBDT, FMTLT U REES L 13—F Lis
W Bl S O JlicowvwTi, BELE
Z2FEREETBLToOLDOTH Y, MillEoziz
FBloARABEEROIZ b & ATWB. Bl
FaT, Pl FH0EL (42.5%) »*
FETH 5. TCRENNA VX —ORFH

CEoTHEShicBY, MEZIEL 1
FUTwes<, FllERErchbl#gcsg e, -
ORI, HMkoWEEFMRECTH T, B
EN1FTUTOHEL, MROBERED VW
BETHI0EWFHEOTWS. FlleownwTis
&, BOFHBED 2 5 EC, £ 2 EAN T %
Lo

SRR 21T I T FEF

4700, KRB TBORAR R Tc o7 b DI1340
HlchHot-.

A. FllEose

1. RERFEHME (REESObEE) OBIBAHE

BRI, BE S RS BTuEd B
5 A, FRCIRBR O EA R TR AR R E
BB RS b, BAEsTE
TR EDRS TS5, BEEIL, 6MeV Dy
=7 77T, EM04BEL SU=MBH, Wk
AHFRS, 3,500R~ 4,000R/3 ~4 W+ HEE
&35, BERZEDbhEM2BE81T, BE
FRIE LTBBHh T b\, LaLEERS
LZEEXE L, 2R, FBREROEDShcH
%1z, 3,000REEZOBE A FieoTW5b, —i
CERPRIC MBI R & 2o e, IRERTE
Hifld & T o JREATRS & LcA i b iR
BefTieo2TwB L, iithd, REASEME
FHREMRTOREOFEI T o2 b T 5 2 CHR
SR L THh 5.

BRIBGH2 UIEEGN 12605 5 2% & OS]
B106ITH Y, TohFHEEER 644 2 A,
RE1EION B chi2oTws, ¥, Ffcs
AN, £ TARBRIRELIEEE LT
5. ZhEofray, WEFEREOFFRoIx>%
hLigwb Db 550, KiFSOEF Iz, [EE

49

BIRBEACBER LT b0 L Bbh5. LisL
BAHEN RS BRI R M 5 s s &
hizedpnbbd, BREHCIOTI 2}
r—-L3h, SFEEFLTWBIEALS5.

REF 2T LTE D, odo 1 4l
HEA THMEN G Bk AR, %R
a0t B fn R A
ZRABIL Y 3 3 AT L. o 1 fhixfh
Bew CoRHAiHIThH B A%, HBEHK THEREIDL
CERY vAgiEBe2E L, £ bLTI0n AC
FET- L je.

2. SR OARDIEH

FREEOBE, EEIEL VB rBRER
R 21T 5 o, BAED & = ABREO A
ThHhd. FECIX1FORTH B2, hirfmE
RO AR Licd oC, FWIEE oS
PR EDHBIE ., KEREBCL »bb
TR EL %2 20T, NBEOXTHE 4
BafTinot. RIIHBER TR 152187
Wi T, SEOEREVCRBEENEE TS
5.

3. JHESH BATHARBIRIFE Y (Infusion)
2 & AR OF U dE

Infusion 13 fiRfi o [REIR L b, Wiz fliv e =
—NF == TRFBALTFR, FiEg (5FU,
MMC %) oRRECEABTY 13- &% H
&390, R X ViR 2 T 1 BuA
B KRS Cizs A VEEYE2 23
RikEkFlEmcss.

Chb 1PIoRTHDH, BEKTHRA4»AT
REFTBEEZEL, ERERREHT LT o
2F AN AEFLTHAE.

4. fEBERRERISHE o BRI BEHRE A 1T
Te 2t RER

6B b, 5HH 1IEHMPNCIETLTWS. L
2HLES 1 IORENREIERANRS—%— b=
vD12MeV OETFEIEAT 3,800rads TX < =2 v
be—nZh, 541 2FRLL, £AFELTH
D EIFEERMELYS.

B. WflM:0B5E

MADOGE, X v#EF LA REHE L, —ix

— 49 —



50

TEBHIR Y FFNCRET 5 o RAlCH 5.

1. —flxfHEL, &5 —faxiatnFEe:
ff& LT, Infusion iz X 2{b28EE:, YREIS %
BER U CIRAFA i 3R U 2o iEB

HBHOARTRIE«RET 554, EFOKE
X, BZH o mfcd X5 H, 4,500R/4~5
WIRLETH 5. = OREOHRETIIHERRE
FEEFRELLVX 5 ThHBA, EITEACIRE
TNRCIRE LS WAL 5 5. £ o Infusion
X BILFEEE oY, R X 6w B
BOWAYINE0E, 7 Fvy— FOmEN,
A, EESENOHH IR T\ 5.

ChiZBT AEMRIBMICH B2, KR4S
A RATEBIEF LTS

2. WM& S BEHR 0 A CIRIB RE LT ok
FEG]

Zhd TR E S FFREL, —AhxmhiT
%, b5 —{lIEORS LERE AT XL 2
Vier— X 2ES A AEFELTHS,

3. —{lixBEchfai L THh b, Ml IER
CHER LT T, BRSO R B SR fe s
O SER

x5 PH b, 3HNIEHATAIER S hiciz
DR G RERY, 2 P2 Tioe
BRI ok, BRI ESHRER 2Tk
736D 5B 1 FIE, WREHET HRIEEPIREN T
bacie b LI BT, 16, EFRECK
SERENG 4P ALKELTNT, WBRRTIET
TrRRELRD Y, FRNESHEERC IR
L2, BB LT AT, 5 14
R, FD e iR S IER AL
ABR CHER AR R T It HERIBFF
B3, HEIRX b o Infusion & o (LEFRE 21T
oot RREREANRE 2432 ATth
NI Lic. WAL TRo 2605 B 14
v, R 7 < BEIEAERE C R B T [E S e
FdH L5y, B AO BT L.
5 1 PloFMidhy, SR clEERE
BB, rlavie—-AXhTI46%8
BEFELTWA.

4. MPRTCRESEARELRD, 2GR

HAREFREREEMERE W30% W15

Table 3. Retinoblastoma: Analysis according
to the treatment methods
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Fig. 2. Retinoblastoma: Relationship between
tumor size and results of treatment-1. Cases

treated by Radiation only (8 cases, 8 eyes)
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Fig. 3. Retinoblastoma:
tumor size and results of treatment-2. Cases
treated by Radiotherapy combined with Ch-
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(8 cases, 9 eyes)
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Table 4. Malignant Lymphoma : Age Distribution
\ Ages years
\\\"“‘"-‘-m.. Total
~—__|o]1]z2]s 5|67 |89 [10|u]i2]3]1
A m 171 2 13| 1| 1 BN
ymphosarcoma T 1 1 5 1 17
Hodgkin’s Disease m L3 — _.:3_ e e 8
f 2
R
Reticulosarcoma - L S 1 i 5
f 111

Table 5. Malignant Lymphoma : Primary Site

L.S. H"Dd_g' ifl[.‘ Total

Head (skin) 2 2
Nasopharynx 2 2
Tonsil 2 2
Maxillary sinus 2 2
Neck node 5 1 13
Mediastinum 5 1 6
Abdomen (or Retro- 9 9
peritoneal L.N.)

Inguinal node 1 1
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Fig. 5. Lymphosarcoma: Survival Time
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Fig. 6. Hodgkin's Disease: Survival Time
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Table 6. Neuroblastoma : Age Distribution

years
Ages
o | 1] 2| s 5 |6 | 7| 8 ‘9 10 | 11
male 3 4 2 1 1 2 1
23
female 2 1 3 2 1
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Table 8. Embryonal Cell Carcinoma of

Testis : Age Distribution

years

Ages o | | i | Total
0 1 2 | 3 4 | 1
6 | 11| 3 | 2 1%| 23

* Recurrence with lung metastasis
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Table 9. Malignant Bone Tumor

Osteogenic Sarcoma 1

Malignant Haemangioblastora

Ewing’s Tumor

Reticulosarcoma
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Table 10. Osteogenic Sarcoma: Age Distribution

years
p Total
0]1]2])]3 4 5 6 8 9 10 11 12 13| 14| 15
male 1 1 1 1 1 1
14
fernale 1 1 1 1 1 2

Table 11. Osteogenic Sarcoma: Primary Site

Femur 5
Humerus 6 (+1)=*
Tibia 1
Rib 2

* multiple primaries

Table 12. Osteogenic Sarcoma: Lung
Metastasis at first seen

Lung Metastasis|Lung Metastasis
(=)
Primary Case 1 9
Secondary Case 3 1 *

* Prae-op. Irradiation at another hospital,
Radical Operation at N.C.C.H.
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Table 13. Osteogenic Sarcoma : Time from
Amputation to the onset of Lung
Metastasis
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proved death
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15000 13 24
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6 cases 8900 |metastasis, no ?
lung metastasis)
5640
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2 cases — Honth 8
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Fig. 12. Osteogenic Sarcom: Survival Time
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Table 14. Histiocytosis X : Primary Site

Humerus 1
Scapula 1
Lumbar Vertebra 1
Clavicula 1
Skull 1

1

(Parotid Gland)
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Fig. 13. Hisciocytosis X: Progress and Survival
Time
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Table 15. Malignant Tumor of female genital Organ : Primary Site and Survival Time

Primary Site Histopathological

Diagnosis Prognosis

alive (4 months ~- Syears)

Dysgerminoma 3 cases
Ovary Malignant Teratoma 1 alive (19 months)
small round cell Tumor 1 dead (5months)
Vaginal wall probably malignant mixed 1 dead (3.5 months)

Histiocytosis X ¥R SRR ELHHAR A e
Eosinophylic Granuloma ol bone, Hand Schiiller-
Christian 5, Letterer-Siwe J§ & /3 ¥H & % 78,
FhZhc3BAREL 2P 5. wThi
LT IR R <. 3,000 RFZE
TR LR 5. L L Fic Hand-
Schiiller-Christian Ji§L) R #7345 &, Hb
HLOF, FcHEETyR L, HMBRESEE, BRX
ZEH, JRRAES AT X 5w s. ThbicH L
THEERCEBOMELEL, MBS
FrLBELT S,

AR

B oW TSR L. Bk 344
H A, 2D EEFL 265 5. FECIEMR .

E¥

Histiocytosis Xy, /NEMABELERE LT,
BRI Eh T I A LRA%ETH LD
hattall (a8 TS o

Zofic, HFIRESE o Eosinophylic Gra-
nuloma @ 145346 b, HEHRGELTT v, —
EETEFE Licat, FOBUHREEcllx bh, W2
i3k 6 5 H AEFL T 5.

8. rihiEA AR

I RREME RN 8 Bl b, 6 AT
FAZ T 6 FloRIEH R OIHEHEME
150 b T, IIBERSCIEHIIANE 3 #% DAl
THotc.

PR EAIRaE D 1 Ak, fbbEe TRES G
TEE THotc LT, FIBRFEIH—M oK &g
A 22 T fe. 3 W I LTER 2
fo. FREBS R (S ERESRE T T) 5,740
R/9WHFTic\, EWkEEofdax R, Ria

b: Abdominal tumor diminished, and follow-

ed by radical operation

Fig. 14. A Dysgerminoma, before and after the
Radiotherapy (6 MevX-rays 5740R, 60 days)
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Table 16. Tumor of Central Nervous System : Primary Case

=
|

Prognosis

[ Clinical Diagnosis Radiotherapy
Simmon’s Disease 1 5850 R unknown
Craniopharyngioma 1 4100R alive (6years and 6months)

primary case

intra-cranial
| Cavernous Haemangioma I

partial Resection and
2000R post-op. Irrad.

dead (21 months)

[
secondary case | 5
|

2: dead (4 13months)
~ 3: unknown

BT, AWK B & i BB 5
ofc. W h b Bt EE (E#e 4,100R/3
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IEFN43FE & CoMEH DIEMIIA 7L, Ltk
o n g, amRcs 5 R iR Gl
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DEBH LT HROIERIT, 3 FloZp RKEeh
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WAHFER DL LicpBic 149 4 AT Li-.
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E LBt p ke s 5.

Table 17. Rhabdomyosarcoma : Primary Site

Uro-genital region

Gluteal region

Lateral abdomen

Nasolabial region
Middle ear

Neck

Retroperitoneal region
O[_I'éi':

* primary case
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Fig. 15. Rhabdomyosarcoma: Survival Time
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a: right abdominal Tumor before the Radiot-
herapy

b: Scar Formation only, about two years after
the treatment

r B

-

i
L

c: Sept., 1968, local Radiation Fibrosis only,
about three months after the treatment
Fig. 16 A Case of Rhabdomyosarcoma
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