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Progress Concerning the Treatment for Neuroblastoma and
It’s Problems over a Period of 40 Years

Makoto IWAFUCHI

Department of Pediatric Surgery,
Niigata University School of Medicine

It is my great pleasure to have a chance of presenting the last lecture at the meet-
ing of the Niigata Medical Society. I was elected to the professor of clinical division
of pediatric surgery, Niigata University Hospital in 1981 and have transferred to the
position of the professor of department of pediatric surgery, School of Medicine,
Niigata University in 1991. I will leave my position at Niigata University on reaching
retiring age at the end of coming March. [ greatly appreciate much kindness and sup-
port given me since I have become a surgeon by all of my teachers, friend, colleagues
and students.

Today, I will present the paper entitled “progress concerning the treatment for
neuroblastoma and it’s problems over a period of 40years.” We have treated 136 pa-
tients with neuroblastoma for past 40years. Eighty patients have survived. On start-
ing treatment, some of the tumors turned out already advanced and too late to be
cured. Since 1985, intensive induction chemotherapy have been used for advanced
neuroblastoma and mass screening have been introduced for early detection of
neuroblastoma. As a result, they improved the survival rate.

Key words: neuroblastoma, intensive induction chemotherapy, mass screening
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ZOEREHD ZHEREEETRERBEORS Y52
TV ERE, BFIHEU . AIIBEH4L2FEREER
ZRPFURASNCEEPSEEOHRRL FITHFDL,
FOBBBEMIb-VERZ L TEF LVEE IS
KL HILEFLBTORBOHREL LY T LA

BRLBODLMALZTHOBNME SR TV ARTE
T3, FMIIBHISGEA v ¥ — BT, i TWHREED
E—NEEREIZART 5 & A REREFFER
AFFHFENEETAV b—TRER 7 —TilikE
BEOTREOLE [I-DNA P T — LY v L HAE
MREOBARBHIS A EEBIIOVT] OFRETVE
L7V, BRFe# T8, 40EICHVRIEREICRE ) LB E
ThHol-REH - SEOHREAO—BIIMAZ TV E
—BABOFHMEIC BT & & b ICREEEI LR LR
PEABMOFR L > TEONLZDOTHE TV E,
WEMABRDO P L A=y TR LIS, ZOHIEIHHOR
BT EsMEL T L,

& 2B DIEHAAERBIZHGSR DA s THE S, 45
ERBEEEIBREOEIRICRES N Tr SR> EED
fFHOT TRNANRBRLERTRLZ EIIR D, Mk
IRFIS64E 2 5 BRI L/ NENV B R sk s B
L RIR IR IBE SN, PR 3 EEFEINBA R
WA BB NRICRBRECRY, AHEBZF L
R BURTRSEA AT L FA72 B I —HONRE IR S &
HBIRTBONT LA, BBPEMET LHRED
BETENEEIERNIRETHo BT, £/,
REEEIRORBETIEH) TTHBATEHY T
FAEIABHEBIIARE, BECOREICKEBHE LR
NE L2z REEOHEWAETIDBEAREE LT
DBEORE Dol b BEoTEBY AEIZBITAALD

KUOKPSERELTBYETL, £EIILED
B LTWET.

ST, ABIIAD T, BET THREONENE EH
FETINEEREEO S P ENEY S & REERO
ge, R/ B LEREF MO L wllEik o
72, NEOEBRRBOTSE, WAEENAFHREBOH L iy
ROBMEOMAEL EZIToTEE LA, KAHI/NEE
PEESE D EWFREN S X UBRENEBROMED S b,
BANE AN TRCMREBOEHEROMIEEDNLTT.

HRFEORE
HEFEOBRII OV THELED LA AREIFE L I

EFOBLES,EECHBL I, MRFEIICERME
FHGEAOFEE L, BRABECLHEBEAR NS EKD
LEET, AEEEI TSI ORBEEDTS—80%
DIEF TR ZEDRBEW TH % vanillylmandelic
acid (VMA) % homovanillic acid (HVA) % HEH
THIEFMONTVET, FTE (stage) 12HEHE
OETEERL, stage I, stage IV OEH L X ETH
BRFBEOZETT. stage I TIEBIERY v/ EilEE L,
stage V TIXER EORBER 2RO F T, KB ITME
HFEE L SOMBEFEOERIIOVTHELT Y.

BEFEAROBEHETE Y

1968 £ HEEE (2000 4) BEF CIUHETWH K-
TP FENEESL136HIT, 0 HAETFFII0H, &
HFHEEI%TT (VAR ) ==V FEPUSHI R ERTT).

Ihdbid, ShITBHELTELHNEMTIEHERN
BOEBIIL->T1IH»S 4ABFCIIHTHELEH#ED T
4 (F1). 13 (1968—1976) 3 ETHIHEL L, KFED
EFIASRERRE IR D D | ER IS LR AR
oS5 %o BT Y. 28 (1977—-1984) 1%
ABEIHERT BV TR RECE20FHLL
T\ EDFEZIET EMEI\EE L MRT A I LILE
wizE T, 38 (1985—1996) (& ADR, CDDP,
CPM,VCR 7% LS R b @E L iGmob.LIcE 2 72
BT, EAAPCAMFEREI L AR ICLSML
FLA —F, EGEICTAAZ )~V IFRGBE SN
Db 1985 T, LBMEFEEOEANECERSNS
Loz F LA 48 (1997—2000) it stage M, IV
DETON T D EF G 3 EEDL Y AN
stage 1, 1 OBBIIEVFAREER L 2V HiiEg
WMLUABED 4 EMTREL ZOF P EPTT. B
WEEERLETE (R2), 1 HloEFFRIE1%, 28
1343%, 3HAIZ66%, 4 #1395% THREEMIZHBEED
Bl oTwET (38, 4licid~RIERA R4, 34
B, WFlEThTwET).

FR O\ REREESHES Y
FEAHGEIEN T T, BAMSEE, ARHCEA T
TE RO L A EOIEGIHESTHICIEEHMD
TEY, BEREE-BOHREZO T LAEHE T
BHEHAL, ARGBEPATEL 26ha Z EAHE,
EROFATHROPOTWATE ) L1 B2 H,
HHFRETRIN ALY & —FBHE/NEHBREAN
MRS BR VL, MEFEOGHRICEEL TV



W BETOMEFEGROER L RES

493

£1

MEFEICHT 2EBEAHOEE

$£18:
1968-1976

AR 1968-2000.12

{LZ2 8 > BRI A > F il
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1977-1984
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1985-1996

{LEEBED> > > Fili > > RE#RE

E4H: EIMOAHHLFEEE BRI (LEH)

1997-2000
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%5184 :1968~1976
$E2H:1977~1984
& 3H): 1985~1996
$AH: 1997~2000

1968~2000.12

#* %k

2/19 (11%)
10/23 (43%)
49/74 (66%) 15/40(38%)
19/20 (95%) 8/9(89%)

*9F  EHEH, 58 2k
*% () HEHFEE
o 1 Y AEMERROAER

ZEERTBEHIT AL ZAGELNEDAEKE S T
Boh, FATIH/NEREDNEABTH I L CHEEL T
BEHEVHIZEIIRY, ThEYH#HITICEHBEA®
NRPAGEY AT LOKBNHRBAY | EF % BEt
TAHABELTHBNEESNEEMAES BB E
(1973) 9ARELEIL:. BOUEAEROER, X
BHHBREOER, 2L THEXNEABOERT/HIRE
B NESEL, MR, WEROKRENHE LEgS
RTwET, BELULICODIEVREVWTBYSAOFET

80/136 (59%)

1BEEHZET. ZOETEHEL OEFAIFRT SBW
RIEEFEPROONTEF L, T, FEHFROE
B AT LTIRFMIIRERBDNBIE CITOHTRE, T
BOLFEERFIIHAL Y Y —/NERTRBEI LIZL
T LA 361, REFREONENFIEARAWZ 2 |, »°
At v 5 —/NRBA R ENRRER &2k o
BREZBETLR L, i, 7-2EELfToTTWY
FL7



494 FBEFSME B 15%E FI105 TPHI3E (2001) 104
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ZZTLIH, 288, SHoEmE L BEIC OV TEEL
CHEANFT. THIRI9BT, 1R EoER 166
(84%) % 5%, FRHEA D stage I, IV 51761 (89%) &
EITADE R aE L, BERERIZ106 (53%) @
AT, AbFEE (196)) & EEHRE (1761 A5EMEICAT
b L7z, BEEAKE CEEAHGE M IZATRTIC
BHREFITbNI LA, HEBEREEFIIZLIH
(stage I, N—=S%&1) O&KT stage I, V OHEFTH
17FxefIASEC L E L, BHISIE (1976), RiGHE
ETIREEREON IR L, BB
$EFETAIEELE LA B, HRBZITERHRT
BEFEL RTS8 TRIEIIELAYBE, F0%
CLEBERTI L L LE L (BEREREMNC
R LI EELE L.

2 23T, ik 1R EOERAIE (66%)
H, WSE T stage I, NV A178 (74%) %
EHLHeE 1 ERgoEmERL T Lz, fEIcF
Wi %47 72855, 2080 (87%) \HEEORKEIITHLA,
PLASAE D CPM, VCR &flicfH s niidd,
ADM (10%]) % CDDP (5f1) b4 ¥FATCTHFHH
SHFE LA, BEHREIE 8 (835%) oAb ihvE Lz,
FHi#H 2 primary operation, second look op-
eration, delayed primary operation % CHEE O
BRI AEDLEREL T L., GHFERIE stage 1, T,
V—S®6FIIEPIER, stage T H5 I3 FIASERF
LFL7A, stage V OB CIXAEFIZ1IFIOATL
725 stage MB L U IV OB % 051 BB O
Be% QEEFECRIER, stage I TRERENEDHS
NE LA N TERER Y stage V OFER % &+
B0 EEERE Y FHIC L RERE SRR AT
HDHEHML, WA REE EHEIILAF L WIERE
FEHIEET AT LI L F L7z, 198548121 ADM &
CDDP OftfsEHl s %y KW EORFAFIZMA
CPM, VCR, Daunomycin #{E L7258 % (b4 5%
ExERILARENERTD b a3 - LEEE AR
RHAPLICEERBEND Z L1220 D (FITER),
RELHLEHIZEME L LTHEERHIBLELTS
MLF L A7F4 TN~ FIEREHD stage T, V
O 2IELEGFRNTTY%, 4% ICWEIN - E2HE LT
WET, —F, INLORFAH K o bR L
VEBEE], BEIEE, REOMOBEHERLE L
T, BEAITAEMBSETHEE Y.

IWOTABNEER 6 r HREOR AR S ) — 2V FTC
RESNIER (UT < 2AER) #UslEThTws
e (BEL IdfRaR), 1M, 2Mhichk~, 1&UED
EFOE & H34F (46%) LiEAb+ 5 E L b1 stage
M, VERDLI8E (51%) &AL E Uiz, {bsEss
645 (86%) IZL T d - BEE < REHIC
stage I, TORFDE {, MiEflbEREL LE L L
Lol BTY. 2EOSFHEIL66% (4961) &L,
stage I, VEFITLI3FLSEFLE L.

TRARIN - TEES

—77, 19850 L EFEORMERY BRI A R
7)oy VRENEERER S NE L ZHUIRTEER
W R A/NEREIEOEH T ThO S hEe
ERMrR-b0T, £Em6 7 BILEORT VMA
rHlEL, SEOHBESIFRETII-F/21d CT 217w
B OFEYRET L HETY., REF I3 BEREE
BEMEANTOLTEFEROZ LE (, EREIMN L
BMCRRLEHERL LD LORBETHD O, HE EN
bITTESH Y FEANBELBITEIATVET.

1 ERSH BB s BT LT, v ATRR
SNAEAOLETRLE L, IKEEEFER, B3k
CRTYT. ~AERIIBEEOLZ A, 2FFEFL TB
DES. TABEMTOW o6, Yotk
BE L TAD-OTAERAL RO TARIER, <AL
THMESNAEFIL S TCII40BI L 2 ), FOHEFHRIL
38% (1561) T, 2HiD43% & KEFBNEE S RIC
BHFELESN (ZOHIZOWTIRHIZERE N LET)
—F, AT AZBRV/9FbR8F (89%) ATETF
LSNP oD E AL E L.

stage [, V OETHEFEBAEG D AR B

stage Il, IV OMETHEFEREFOBBRIHIIOWT
HErEnEd. 28BS stage M, IV EFTIX1T
Bl 460 (24%) 2EHF L, £ONRII stage I 275
Bt 3B (60%), stage IV 251280 1 (8%) TL /.
—~J5, 3BT stage I, IV FEF TI1238HF +F 134
KRR (EFERM%) LT L2, ZOEFIFFICR
6HDVAERAFEINTBY, ThEREEFITT
PITHETERIE2% (7/32) LT3y, 2HOEHFEA
BREBONHP L BDE L. BBz ETE, TR
BlEBd L 2l 3HOMIZBVTstage I, NV O
FRERICIEEN RN L, YAEAORICTFHRSRV#
TRFETRTBY, 3D stagell, V DEFEY L
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%157 FE2H] weeep ZE3EH . F45A
2/19 (11%) 10/23 (43%) 49/74 (66%) 19/20 (95%)
DOGOOGOOO® HOoDOOOODO PO0ODODOO Oo0ORPOOD
20000OOS o000 DOOOROODO YT ]
00000 00000000 00000OCGOS L X ¥ 3
000000OCGS o000 OGOS
® 000 000O0CO [ S —
199986894 1111 8/9
ceccesee (100%) (89%)
A 00000 |00O0O®
( ) o000e |OOO®
34/34 15/40 °*° o
(100%) (38%)
L0000 | OOPOOOCQLO
OOV GO | OODOOOOOCO
QL0000 00 00000000
X TR Y BN XX XXX XX ]
L X 20000000

Tz e £

KKz, HHGO stage IB LU NEF D 2 FEEHFE,
SR, 1I0FEFAEEMELEY (R3). 1HTH
stage Il @ 17207 A% 2 FFAAF L7-BIAL 5 4F, 104EAFF
Bl b EHATL. 2#iTld stage MO 5 BT
5 HFAEFEES0%, 10FEFEO%BEFTRLELLD, VO
12B0CiL 5 FAERFE, 10FEFELLII8%ERTICE
FF LA 3T, TRAEREERT T, stage
o7 T I0FEEFLE LD, 20/ 1 FIIk
WEHATHMRIEL, BIEIR6FIVERELTWET.
—7, stage IV ®O31H1L 2 FAEFHRES%, 5 FAEFED
%, W0EAEFRR% TR LT LD, 20K 2 B EE
¥e, 1BIAMIEE L, BEE THORNEFLTEY,
3Tid stage VEFTHEMIZDDVAFTH LD
WK F LA, —F, 0FEEBETRTT LR
HLEHNFHELE L.

X 2itstage M, V HFOEMBAFEMBTTA, 1
e 2o, 28: SoBIZIZEES BN E
L7,

Stage N OFHBRAEAE

Z T, BB OR G E stage VOJERI & % Xt
L2 L IMOmENBRE L 4. 231260
R 1H, 8 %AV LDIZH L, 3#ITId31Ep 7
Bl, 23% A HEAE L F L7z, B3t stage VOFEFADE
FEIMA 1H, 281, 3, 4B, mLAZb T
2, SHIORESNTRIIMAFLHIET LI LY
7.

TRAZAGN) — = TRER

RIZRARG Y —= 2 FEANZ DV THE<T §. 1985
Ep b7 ABENSFE SN0, 1084 LT & B
EEEHIEMIIR D F L. SRTERESE RS
BEL VWA, CEEL LT A Mk CHAOG
WHE P E ENTWETA, BN EESEEMIES T
FEHIE LTRSS RO DS & b BB Mk
Bhstk ko T0ET

HENHE, Bf VMA #3LoE L OREED~ -
H—FPELTWETH, NSE, 7)) F>, LDH %
B TIIBESS O MR 2 BREL L 2 VP USSR E S R,
B0 R B R R W OPNREATT. BfE, <A A
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£ HAB Stagelll, VD 2 5, 5%, 10F4£HFE

BARSH1968-2000.12

Stagelll (%) StagelV (%)
2 | 5 108 | 2% 54 108
18 | 14 0 0 0 0 0
(1/7) (0/7) (0/77) (0/7) (0/7) (0/7)
2g8 | 80 | 80 | 60 8 8 8
(4/5) (4/5) (3/5) (1/712) (1/12) (1/12)
38 | 100 | 100 | 100*| 65 39 32
(7/7) (7/7) (7/7) (20/31) | (12/731) (10/31)

#16), 10584 B, BEAETEL

HEfT IR I IE Stagelll - IV OB EIBI 4 FF iR (Kaplan-Meierik)

'I - Illll n_—_7

] ]
s 2 1
e SRR
venn 487

n=17

1 1] |1

0 50 100 150 200 250 300
frErFHE (R)

H2

7)== S THEBE SN EEE POILE S WNE FTRRBS N, NENRCHEE S RS
ERFLTOITHY, SEEEMOBETIDHEIZD 5BITT. TRLEDEFICOVWTFRFTF KL Th
WTIEEB ST W& 4. T34 &, Tl stage I, I, V—S OEHFIAH37H

1985 705 2000 #£12H K F TIZ, ¥R AF ) —= ¥ (82%), DNAploidy TR TFHREBFEELLN TV
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StagelV D& HARI & BERIR

Aneuploidy #3376 (82%), # L CIEH OG5 Tid 4
#l#% Favorabl type T, N—myc TIEFHEARL &
BTV DIIENIL 1L %, < RERDB0%IEF
RifL Bbn 4. HEUpPEERHE s T+
(BB AEMIZ# D - 72 1 B11E Dumb-bell type TAKW
FERAES ORI 2D FA, FHIC LD E0HERE
DEBENREZ LNZOTEY, (BFREZETL T
TWwEF). LFHLT stage T, TOEFIIXERN &
LTIbRWI EIZLTEY, EBIZI3M (29%) 12id
TonEEATL A, BRI EEMILORAE 2
Shiz 1Bz oAfThivE L7z, 2000 EKOBAE, &6
HEFLTET.

£33 =
B, HEEOESIIFES L LBbNAREHE 3T
THIETE, TRAZ - 72 AR HER, HiE
REBMOMERIZL D ASVEEORR, BEOEYS
R OB, (LEmEods, SHBiEoRE, F
WEOWER, F— ABBEOWY, RSO EH1E
AoNnET.

5% 10 8 6 4 2 18 2 4 6 8 10 12 14 16 18 zqﬁﬁi
1 1
5 108 12 14 16 18 208 4%
i 1 5 P [ S
i
5 105 12 14 16 18 208 %
1 1 1
5% 10 8 6 4 2 A4 4 6 8 10 12 14 16 18 04
i i i 1 1 L i 1 1 i 1 1 I i 1
n=0 E n=4
3

RIEWOMBES, BT XEBELH T TAETL,
WA GACVEREIL L B EBHE, MISARILL S SRED
B, BRI L 2 HREER T, SHRIESITIZ R
WHSAKITHEB S5, BIEAOEVEROE L
WARORBEI LN ETY, ZT2EHXRRLE
7.

FEGL 113 1989 4, 2 REREIZHEAE L 72 stage V @ high
risk #TY. 4FEMEILFFEE T, 1993 £
EHE, DEEELEREL T E L72A71999 £
PAAFIOBRIER & B b 2 MM * 55, 2000 4E
12 BE 2 EBIFRAETE o E L.

FER 2 14 1988 4, 8 AEBFIZF4E L 72 stage IV OHEAT
BT, 2EMGRLERLHESRE LA L EHI
BE, 2EMGRLBUCERLAESRELL. L L,
F D% MDS % 54E L FEEBRE L 1T L MDS &
ERLFE LS, 14E8h HiRmREE+ 5, 1998 &£
10AETENE L

2HEME L —EICEELEEYT LD MIE R
F LS, BB, HPXARIORERRERTL-oTHY,
BROBVCEEROL 2 WIS AROERIEENE Y.
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10 - <4 1968-1976 —»=a—1977-1984—»

70 75 80

TAAZ Y-y ofgE LT, BHMER, B
I, LSRR, BAEEORE, EATES DR
B EITERE O RMER T MR OWBE ? R EPERD
N,

KEE LT, 2EFOB%IIERAEEE, ENKO
BN ETBIOBONE T ERELEE L WIEFOR
ROEENE D LS BERTHETA20RBIILE D A
FLA?TAEAOTFHRIIBVREIBITONE T,

HEFREOBRFNBERTRETLEHERICR ) -
DD o TV B EGHT1985F LD FEF] T4 2%, B & 2
IESIRIEEMLTwEY (B4). —7, 1993 FE»
ST Y LTV DHRICEZ 3.

HEITHREFNE stage I, V OBENBERET R T T
ERARAGY) —Z v FREFITONAL IR -TYh
stage ll, VOEMTIEI L T2V EHIZRAFT
(E5).

Beckwith!'?) 1% 1963 4, Amer. J. Path. |2 In Situ
Neuroblastomas; A Contribution to the Natural
History of Neural Crest Tumors L F I mLE E
xL, FoHRT, 3TAKRMOFER, FLIBOHBEZ
DWTIRESEREE TV, 250512 16, BB in

KBS 1968-2000

A FRAGN) 2 T

1997
-2000 +

<+— 1985-1996 —

85 90 ‘95 ‘00
(E)

situ neuroblastoma RO LN EHmE L TWE T,
MEE, MRESFIEIE 10000 A2 1 ARIET L EE b
TBHNFELAT, ZhoHEPLHERT S L in situ
neuroblastoma ®405r® 1 L 23N & L THAE
LawZeichl, By IdBREHT 220, LT 5
THEMFEZONTEF LA, IRSEDFEEMLT XA
2 — = v SEFNZERIER E DR ERMET 2 BT
e ORBOBEN LD —TF, FHMRbEsEb
WVETEZVOTERVWHhEDERIHT, BAE, HAE
PNEPAFERTE6ITHBORARY )~y T HEE
PEPOBEPREITENTHET.

MENZ CSEHY Y Y —, AEHOETE—E4EIT
BEEOKRE & 5em LT, R VMA /213 HVA
DEA* S0ug/mg creatinine AT, £ L Tstage % I,
I, V-SoEfO%HE, MROFTEET, 44A»
5737 A, EERTIRELTEHELD, 208, 2660
FI19FICRE VMA, HVA QP TR/ 8, L
L, #R, 0FIEFMIfThbhl b dH/RELTEDS
nEy.

COLHICHBRFEITRE, BRECEETH) T T
B, Ak, BEMEETHY, —OMEH BRI E
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HEFTHEIFRE Stagelll, IV DR ERAEE

AR 1968-2000

fE Bl Stagell
g BN StagelV

7 € YRARAOY —;-_:,[y G
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(%)
5
®4
HREFELBROSEORSE
°#FLWHEFIDORR

° [k VMA BBHEEGIICEB I 2 FEBE~Y—H—DRE

 YARRATOFRHEMBERFORR
(BBRULERODERBLERSDDERIZH)

o F—AERBEDEEM

° REAM IZE S follow up

ETI LD PRRVOT, FOEEIIEETR TN SHOBEL L TIERAIIRLALI BRI EDPERZDL
Wbt BuEd. I AEADOHIZD) stage I, NE T, FAEORERE THREBR L 7o /i3I8 o s 1 2
VOERIAEENTEY, #ANs, [ZOEBERTFHD WORARTEE LA, RIEZBRLZTER S %W H
Bw] EMETE 200, BEDEZABREEL % BLEL, ERbBPrLELERAT T,

Bow s oriB N RBENEEMEEORETY.
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ORFETHEI L THE, TEEEAESF L L LK
HLTBDFT, 372, BRERTRDLIIHNESF
THRAEXZ, BiF LT RABEEZEOREF L
POEHEL EET.

WEIRVZwUREER D EE) HEVE L &
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FLHLETF2E L, WEMBHEEICRY I L4
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