Farometer: H*Qh

Age
Stage INSS IV, some Il
MYCN status > 10 copies
1p36 deletion Present
Shimada classification Unfavorable
Ploidy Diploid

- Trk-A expression Absent

Ferritin at diagnosis > 143-150 ng/ml

Chemotherapy

Numerous chemotherapeutic protocols have been
proposed and utilized worldwide for advanced
neuroblastoma. 86

Different induction chemotherapeutic regimens were
used in Japan from March 1991 to May 1998 based on
MYCN amplification status (Table 16.4).%7 Researchers
were requested to perform a biopsy before treatment
and to treat all stage IV patients with one cycle of regimen
new A, while awaiting the results of Southern blot
analysis of the MYCN oncogene. When the tumor was
found to contain more than 10 copies of MYCN, patients
received five courses of regimen A until a total of six
cycles was reached. On the other hand, if it was found
to contain fewer than 9 copies of MYCN, patients
received further courses of regimen new A; until a total
six cycles was reached. Both regimen new A; and

- 'Table 16.4: Induction chemotherapy regimens
- (Kaneko et al.-from 1991 to 1998%7):
j_Regxmen new A,

Cyclophosphamide 1 ,200 mg/m2 day 1

- “THP-adriamycin 40 mg/m2 day'3 -

Etop051de 100 -mg/m?/day days 1,2, 3 4 5
stplann 90 mg;/m2 day 5 :

'Reglmen Ag ) : .
o 'Cyclophosphamlde 1 200 mg/mZ/day days 1,122 - n
" THP-adriamycin 40: mg,/m2 day 3. o
Etoposxde 100 mg/m?/day. days 1,2, 3 4 5
;Clsplatm 25 mg/m%/day- days 1, 2, 3, 4 5 (contmuous)
| Matthay et al from 1991 to: 199688 s :

‘_Regxrnen R LT
~ Cisplatin- 60 mg/m2 day 1 ’ _' '
~Adriamycin 30 mg/m? day 3 - -
- Etoposide 100: mg/mz/day days 3,6 ‘ .
Cyclophosphamxde 1,200 mg/mZ/day days 4 5 ’

> 1 year, espemally > 2 years

< 1 year .

INSS 1, 1I, IiI, IV-S

9 copies, especially < 3 copies
Absent

Favorable

Hyperploid . -

Present

< 143-150 ng/ml

regimen Aj were well tolerated with acceptable
complications.8” Matthay and her associates used an
induction chemotherapeutic regimen similar to this
(Table 16.4),88 but they used a single regimen for both
MYCN-amplified and unamplified neuroblastomas.

Surgery

Radical surgery is performed during the first six cycles
of induction chemotherapy. It seems ideal to operate
after the fourth or fifth cycle of intensive induction
chemotherapy. There are some controversies regarding
the timing of surgery, operative methods, and value of
surgical resection in high-risk neuroblastoma.3°

Excision of the primary tumor and retroperitoneal
lymph node dissection are carried out systematically in
the six sections defined by the authors, as shown in
Figure 16.11.%% These include areas to the left of the
abdominal aorta (1+2); between the aorta and vena
cava (3+4); and to the right of the vena cava (5+6});
with further subdivision according to the level of the
renal vein. When the tumor occurs on the left, dissection
begins at the common iliac lymph nodes and moves
upward after exploring the left common or external iliac
artery and dissecting its adventitia longitudinally along
the middle (section 1). During this process, neuro-
blastoma in the left adrenal gland is removed, but every
effort should be made to preserve the left kidney.

The inferior and superior mesenteric arteries and the
celiac axis are encountered in that order during
dissection. Lymph nodes located on the right side of
these arteries are not removed at this time, but are left
in place for the following step. During dissection, care
is taken not to damage the left renal artery and its
adventitia; dissection stops at the outer sheath and a
small sponge soaked in procaine chloride is left in place
during the procedure. Next, the dissection proceeds to
the suprarenal region (section 2).
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Figure 16.11: Retroperitoneal lymph nodes
divided into six sections 80.89

Dissection of the infrarenal lymph nodes located
between the aorta and the vena cava (section 3) is also
carried out from the left side. It begins at the level of the
aortic bifurcation and moves upward. This dissection
can commence from the right side when the tumor
originates on that side, and the right retroperitoneal space
is entered first, after deflecting the ascending colon and
duodenum. Dissection of the suprarenal lymph nodes
between ‘the aorta and the vena cava (section 4) is
accomplished during the final stage of the surgery.

To facilitate dissection of the infrarenal lymph nodes
to the right of the vena cava (section 5), the ascending
colon and the duodenum are now deflected to the
midline. Dissection of section 5 begins from the right
common iliac lymph nodes upward and is completed at
the level of the right renal vein. After mobilizing the
right lobe of the liver, the right suprarenal lymph nodes
(section 6) are dissected up to the insertion of the right
diaphragm.80:89 v ~

Miyauchi and coworkers confirmed histologically that
removal of the contralateral retroperitoneal lymph node
is mandatory in advanced neuroblastoma.® In 12

patients in whom neuroblastoma originated on the left
side, metastases were found histologically in the lymph

" nodes lateral to the aorta (sections 1+42) in all. In the

lymph nodes between the aorta and the vena cava
(sections 3+4) metastases were positive 11 of the 12,
while in the lymph nodes lateral to the vena cava
(sections 5+6) one of 7 contained neuroblastoma (Table
16.5). In 5 patients with a right-sided neuroblastoma,
all the lymph nodes lateral to the vena cava (sections
5+6) and between the vena cava and the aorta (sections
3+4) had histological evidence of metastases. In addition,
four of the five had metastases in the lymph nodes lateral
to the aorta (sécfions 1+2) (Table 16.5).9°

Patients who undergo radical excision of primary
tumor and retroperitoneal lymph nodes should be
managed carefully during the postoperative period.

The value of surgical resection in high-risk
neuroblastoma is not great. Although the authors have
confirmed its value statistically,?® it should be kept in
mind that radical surgery only minimizes the incidence
of local recurrence after intensive treatment including
autologous bone marrow transplantation (ABMT).%2 The
low incidence of local recurrence was previously verified
in the authors’ series, because local recurrence has been
encountered very rarely. '

Radiation

Neuroblastoma is radiosensitive.® Local recurrence of
a primary high-risk neuroblastoma is decreased by
radiotherapy to the site (25-30 Gy) to the site,
particularly when high-dose chemotherapy is also
administered.®* Total body irradiation may be used prior
to autologous bone marrow transplantation, but is not
used by some institutions. 9

- Intraoperative radiation therapy has advantages over
conventional external irradiation because all necessary
doses are delivered to the tumor bed at one time only.%
However, the radiation field of intraoperative irradiation
is usually smaller than that in conventional external
irradiation.8°

7 12112

- Right refers to nodes lateral to the vena cava; middle refers 1o nodes between the vena cava and

aorta; and left refers to nodes lerl {0 the abominal aorta.
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Bone Marrow Transplantation

The safety of ABMT is increased by purging tumor cells
from the harvested marrow with the use of immuno-
beads coupled with monoclonal antibodies.”® Allogeneic
transplantation does not require purging but strict
immunologic compatibility between graft and host must
be present, and therefore this is not used widely. The
effects of ABMT have been confirmed and were reported
by Matthay and her associates.?® It should be
remembered that ABMT is effective only when complete
remission (CR) or near CR is achieved with high-dose
induction chemotherapy and surgery.?” Some
institutions use tandem ABMT, but its value over
conventional ABMT has not yet been confirmed.

Results of Treatment of High-risk
Neuroblastoma

Not all patients with high-risk neuroblastoma will die,
even though their tumors have more than 10 copies of
MYCN. From January 1985 to September 1993, 66
patients with neuroblastoma containing more than 10
copies of MYCN were treated in the Study Group of
Japan. Five of 9 patients with stage IlI disease, 13 of 55
with stage IV, and one of Il with stage TV-S survived for
at least 66 months. It is interesting that all but one patient
who survived for more than 66 months underwent
ABMT. In total, 19 (28.8%) of 66 patients were long-
term survivors for more than 66 months.”® Further
improvement in treatment results is expected.

NEW THERAPY

MIBG Treatment

Both 1291 and 131-MIBG are reported to be effective
against high-risk neuroblastoma.?®100 Preoperative
treatment of stage Il or IV tumors with 131-MIBG
resulted in a 95 percent reduction in tumor size in more
than 50 percent of patients with minimal toxicity; only
20 percent showed no appreciable change.!%! It appears
that preoperative radioactive MIBG treatment may be
equal to induction chemotherapy with less toxicity. The
use of MIBG is, however, not widespread in the United
States and Japan.

New Agents

Irinotecan (CPT-11) is a new agent for the treatment of
high-risk neuroblastoma. So far, phase I clinical trials
have been completed in the United States, France, and

Japan.192.103 Inclusion of human endostatin in the
treatment of high-risk neuroblastoma is expected!%* as
well as that of TNP-470, a synthetic analogue of a natural

product of Aspergillus fumigatus.195:106

LATE EFFECTS AND SECOND
MALIGNANCIES

Meadows and Tsunematsu reported that the late effects
of treatment of high-risk neuroblastoma are not
significant. They reported that 19 of 790 patients with
neuroblastoma developed a second malignancy; 7 of
the 19 developed carcinoma of the thyroid. In the
Japanese Childhood Second Leukemia Registry, 15 of
98 cases occurred in neuroblastoma survivors. However,

the incidence of secondary leukemia is thought to be
low. 107
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FEFEICEMER (EEHECRARR LAITHE L LoMBREMR) » 0 BETHEET, Th
& DFFREHIIL X T A% EIRIR (neural crest) ICHET 2. RUEOMBEEEZ 8O THEFIE - Wik
HFEARFERER L AH SR, MEOEREREE CEIRLEENE V. HFERBLIIRER -
thHElE - X - BRGORBEMERE, BBRBIVBERERBTHL. hT7a3T7 I ORBETO
functioning tumor CT&H % %%, BEMIEELELNIT FLF I VA EEEELLZVIENEILTLD
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7 b O T ¥ VLA (vanillactic acid) ¥ dopamine Z Hiilt L, EEZEF~— -tk 5b. DAPETII6»
BELIEZMFICIRF VMA, HVAZBIE T S WREFE< AR 7)) — = ¥ FHPEEBITbR TV,
AW GEMATE SN T2004 F I &2 o7,
WEEEIIERMICOEYENIDRO T — 7 REE T, Bk BRBERLEALEALN
HHREREL, SFRCETLEREORSELZHEFEL S5, MEIRBEFNII—REGIIDITIC
WS, FREFHLARBIIOTLILHNTES.
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BIEOMMAMEERE R0 5. BEEIFEFIEL, MR ECTTEES 2V, EL - & '3‘4‘7’;"1‘%
NETIXNERE, BEHETHDS &%ﬂé EHH D, HERERE TIIBEERD L L X8 TERER X
5., BEHERTIIERBDORETRE, Homer BEIRERIGM, IREUE, HE)AALNLZ E4H 3,
EHERE LT, &l - ERARIE - l‘?iﬁ@ﬂ‘ﬂf)"é”%ﬂé. ERBIZ X BERE LTHIFERX - JEERIE S,
BEBIZL AMEE - IREREMCIREAED/ 0 50 XD RIS, B5%w (28], REEEIC
LBETEEFETONS, BEBICLIIMMEEIEEREE ) v~F L LTHRESH, MEEED
Ezl%ﬁ’ﬁfﬁhﬁ’% “db. T, ERILOLSFREEANER L TEMEEEL, STEE - EhEEE
g% 3-7" T (E#H (dumb-bell> EIFHAEIFIE). MREEDEE ICIIHEEREEZIBUAORYS

%f)‘TTktﬁg‘ff)ﬂi LIZLIEERS.

/%U’: A3 VIP (vasoactive intestinal polypeptide) BEEJEEASH b N, BEIZABETRIEMED 2 L7
%. %7z, opsoclonus-myoclonus &% = & 4%% 1), dancing eye, dancing feet IEEEE & b LiTh 5,

FAER - LRHBHTREREFER (B )CHEY, BEHERLETITFRETF BB IVSE
B0 S ND. FEBICL FERIHCEET, BERECIFETATRET 22 L2552,

*ﬂi"z%ﬂiﬁ‘gﬁ’@ ST & BRI, 5%&)*59&0?”’.%% RRPIGHTT B T LAY 5? ERIZYIH

1 HERMORZBERIES
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TWLEWY,

Thob., LIEENIC, FFERBOERLEIERT 2IEE I TEHIHEO & WIBR I HIESFIE 2 8 < 5
5. BFBRPEEBIZRESHPRTVY, ERRSTERETE 5. HAFSWALREEEMLTWS

Ay REHFISTVREEY
MOVMA, HVADES
REED 85% L EASVMA, HVAEXBE T, FEUoGVEE~— 11—t 15,
- QUEFEYARIU—Z=T ' A
H#eh ABOREEHEIC LA T2 THM, VMA, HVAX HPLCTEE L, B¥EEEHI
EEEEAY*SZ L TEEODEEOZH 2T o TS, ST EERISPAICELE X

87

7)== UPBEBRETHITENTEDATHA.

B BE =
FEEMEER THEEEITY—, Akt RD 5. @mﬁﬁmﬂi%u#%§MT®%®f
SUWRALSBEICEETH L. BHOREEFIRE ZOEESHE, B EEEOMRICEETS.

@B X HRiRse

HREEBEEICFCERTH 5. ¢éﬁﬁﬁm%%L$Tw®cﬁﬁﬁ% MAEKER DA R
EDOBRIIEET S, BEBICEHEDORE (bone survey) 25T b 117245, B " Tc-MDPE & ~
FII7 14, BEMIBGY ¥ F5 574 %17, b LWEFIZOWTEREEIT).
@BIR £l

ME3E 0 S LERAL, NERHEE, BERMER - IRE &@ﬁﬁ%ﬁ%f& L ERETHR)R
ZAFENDDL, BHELF -BLOBEZTALZDIENLTVS.
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Emwwﬁﬂ,%%%m%%twﬁﬁ,%ﬁ%,E%ﬁ% I DBERIRE, WL oBE #%
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BHRERETH DT ENHIRTS. Ty bEERLTVD . ABOBRIKESA ST TES RN
- THD.

@MRI

LHADRE TR LW, axial MNOEES B LI, MEE OEE, SHENEE, FER, &
BMEBOMMIZENR, FHAHOREIEERTHS. MOTEUERE LFL < TI low, T2 high
LB (E28).

s mE &% (BRER - TREIRER) T bNd, HOBEESHOREICLY, KEr
WEETIREOKELMEEFOERII LV,

HT37 I VREPITONTOSEMICHFRNICERE T 2 'PLMIBG * B HEEE O E DS,
BB - BHEBOZH(RA)ICVETH A, ERFIGK GEERES).

*MIBG DEH~ORHEEEHEELFAL, BRATIHHEBEENTARED MIMIBGIES L THEBICI) AT ¥, 2ok
BRI L 2RISR LR L A-BRESTORTV S, ""Te-MDPE Y v F 75 7 1 B UBEBOSEROSEICE
HThd. BRMLEBORERICEETOLEELZNY AAFASNEOTCEBOUEIBES2ET L. XRE
TEHERSFELN ML EMXERELCTETVHRET L. BEEAIILERIALONS, BESEEBEEIHE
LT H PTe-MDP DELY AAAKILH L DT, FHEBOEBEFMBTITIZEL 2w,

Y=g e

B EFT OF #5229 ( (International Neuroblastoma Staging System : INSS)? Tlk42Ff) B & 0K
PEHESRERD) DLEOREEBTH 5. Filid 8 FE MBI EHEIEITHEEED EEIC
LCATDR, BHd 0 DEGEHEOHEEDHER IS BHMRERITON A, BEMAILILE I RMIICE
BT 525, LHKRET, HBEELZOCD, rosete BT TEHATENITHET 5. EBHBEBOEEIS
IR SR O B IEMERIUR I & 5 RERGILE, PCRICLZHFRIEENRELITOIES.

‘ERE e
EbLIEBREFENEZIT L WERA - TR CIIEEERICLY, ZHOMKE - THREFO

WREZ LCHBEREDNDSEIT S, AT Id needle biopsy & open biopsy 21d 5. INPCRIEZ i fiE
E D72 IZi% open biopsy WSWLHTH 5.
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Wi 24 BRRIBY. RE. BEACTATHIE, 888, ARBHECLHERDAFFHOEND. INORBHETE
BERSHDIEERYT. FEDRFEBH S TEEBRETRY.

IR
a7 REE I, BESE, SEEHLOCOERBET, BEICZLIMETHEILL TV,
BBkt B ioh, BHEMAER Schwann MIIAAEINT 2 -0 B HABTHEE LT, ML LMD
BIRALABHEECALNS, (LEEERICOARONEEET S, LITLIEIEEDY ¥/ EiIZREIC
B LU CEBRE—BE LS, MITHICE, B, IF, KBICHFATERT L. HeHEBEIINT
H5b.
MEESEMICIEMEEIC L DV UTO L) Lo (A RFEFS/NEESHEETERZESR).
1 Fh4EETIE ganglioneuroma (GN) (1)
11 #2573 HE ganglioneuroblastomaGNB)
451k 3 well differentiated type (Ila)
1B B! composite type (IIb)
f&53{t. B poorly differentiated type (Ilc)
II1 7% 3F I neuroblastoma )
TETEARARHER rosette-fibrillary type (Illa)
'F5A AR round cell type (IIIB) _
BB INCHESAVONLOT, #HETERT 5 (MEFERELS -ERSEINPCIZL
% =) (®/ ).
MEREE ORI IBE R SRE L EOERT, HERBIICERIRET 2LEFH 5. DIE
T CCCHEIE L BRDPENBELEREEZESORATEVNLRCHVWLRE, LAL, &
FEITINSS 12 £ B EBSENA CAV LR TN (FR2).
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2 1| INPC BHREMIST 2 BXRIBERHE

e NPCHE WETREENE
Neuroblastoma (NB)
Undifferentiated b
Poorly differentiated Hib, Hia,lic
Differentiating ilia, lic
Ganglioneuroblastoma (GNB)
Intermixed Ila, lic
Ganglioneuroma (GN)
Maturing la, 1, (ilc)
Mature |
Ganglioneuroblastoma (GNB)
Nodular ib

&2 | INSS (International Neuroblastoma Staging System) D#sHE% 48

stag 1 RESMUICIRBUICEES | RIRMERUIRT, AAXNESREEENAL). HE2OICEAOU
VIR EEBOEN. fIEL, EBITEUTIRE N V) EICEBH B > TR,

stag 2A | BREMDER CHRIRNICHTTZ2U | BEFNICERICE U TLEWERIDU v ) EhERs R
ZXAN

stag 2B ' RBMEOES CREFCIFTELUR. BRIOESICEL TUEW V/EIGEGH D . 8585
SRIDY >/ ) EER ERDIFL.

stag3 VIR TEEDH BB ERREBI D0, FilZE MBS THRIDBU V) SEHEBHSS .
IR IEPEROER CHEADBHR LU > /I EEBH B0,

stag4 I FREBOERBEERDOT, EBUVI/EH, S, S8, B, BEEESIT/ it.!a*ﬂﬂ@ﬂ@%%h.ﬁﬁ
9 BBD (stage 45 EfR<)

stag4S | IRBEDRFEES (stage 1, 2A, 2B)T, GBHULEE, F, BB [CLLBFDIBHD. L
Finld 1 R
TBEERE | REERAREEAEED 10% KE

B CCGBKLUBREDFKEASER

stage 1  EEVEBREFICRET 5.

stage Il [ EFEFEBEICRETL20EREBE 2V IBEEOY VSEEREET L.

stage I | EFEAEPHR M TRET S, TLIEHO) A ICEREALRS,

stage IV &, EEWEE, AR, ER) O G2 LICEBERBSALN S,

stage IVS | R EEH Hstage I, 1 CTEMBEBIHT - BFF - BHICBEON S,

BADTETidstage IVEZIVALIVBIZHIS T 5. RER I stage NI T, HBEBIIT - BF - &
MObOEIVBE L, ZNUHOELRKS - ’aﬁr?’%%“i‘é bDEIVALT S,

StagelVS IIHEFBIFEORPASTETH 5. LBICRET AWBEECIZIF - BF - SMICIERY

HONTHFRERFLL, BERTHELIOFHD XML NTHA, INSSTIZ4SDERHE 1 Kk
#ZBRE LT, b 7% < International Neuroblastoma Risk Groop (INRG) 2 X 23%H# - U R & 5348
REEIND

FHARBITIILERL, BE~—A—%
Hﬁ&%ﬁ‘61«:“‘57?1—6?"'.%(Tﬁ)l\l’\]kﬁ&?ﬁ’i”r?’)kL {3 /% E2 W (favorable hlstolooyﬁ) MYC
BETFHIECEHE), HERRRNTNCGFZEKKATE (BEHR)Y, 440 ploidy 3K, aneu-
ploid), 1p36R% (), 11qREE) L EFH 5.

RHEOMEESEII3FEET, TNIALBHOBEIFEI BRI LD DO TH ZTHEMIE Y. MRP
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RFOAT—EORBEHVALNL DI TFEIARRTH L. Fall, MEFEICELL-FETHEO
ZHRBT~A 207 LA F v 7HbPETEFRICERT THRICH SN, BEFOFREOMESIEE
DEITHTH B,

gg 1 RO SR SE

—TREEZD, EBR3PARBONEILRGITIIEEEHESEL, FICHFEBIILIIEED
FFEKE 2732 L2H 5. SBRERHFNCIE cyclophosphamide(CPA), pirarubicin (THP-ADR) 7 &®
MBS AR OL EIZ G2 ~ 4 Gy DRGFIHBEESITOND . LI I IS S TR g, Fraez
TRECTA2ZEbH5. LaL, HAMERICZ2EBRICERTLAZ LS. 20EH»OIRHET
S MYCNERFIBHOTFRZIIRFTHEMI GBI Z O 2WE ) EEFLETH S, HEL, 23T
D&, WHSNIRAIO—EHLFFEEL L, M EBHEELHETT 5. Lo 2% A% vincristine
PBRVLR, 4EETHIZIESE S cisplatin M 5. FHIIEEREBL &V 2GR T, R
FEI TR, TRERFRCEBEOILIEMEFECIIERERE LTI BR4H 5.

524 1R EEfTRER

bAE T 1985 ELNRREABIMET T P IV THBENL ZLAEVS V. HHS TRIGEO
MYCNBIED A E THIEENE L 5. KE cyclophosphamide & CDDP A3 Z: AR | T Z 4L anthracy-
cline JRZEH| (pirarubicin 72 &) % vincristine F 7z i3 etoposide WHWHN 5. 98A3 L ¥ A Y OFHHIEE
WA, BEESEL, 67— VEREENT) LHARERIGEND S0, HERAISI—IVE
WEEE L L THY 2 BIRABRSThATW S

FHH - BETHOBETEEIEBE LT ?ﬂﬁﬂ(uﬁ?, ~57 = VORIIITH . WEGERIE, {LFEEX
REATT AHE L, EISMABHEEE L EBARLSRELHRIT T2 RS Y,

REFHIEBEOELHERIT) OPRATH D, I TREML ) L GBREIfTHILT
W7zt 10 MEOHRRER ' CRERBEBURE 2cmbl EOBRFEBEOYKRITOR, RM
By O EIRIEAT O T RETRAREE L LABRMEENTON, mBE ) ETFITORMEN
HEOERLTHLPIITABERABRFTTON T2, BRRERFICL 2EEERR L SHRBEOLTE
HERPBLLENTH 5.

17mEA EDERES

FHCREMBRDPTCENEZFNUEOEBRIAELE 2 N5, BEBREOICIZ YRV LEE
‘?i':ﬁ“ﬁ‘bn%.

1 iR DRI ESFE

HERGASLERFGEB LA S TERRMLZESFEKIC L 2BEESNTALR, DHPEDISOHE
2 ﬁm%1%%.4#ﬁ&h@%ﬁ®mﬁ+@mgl,L3,%ﬁ@ﬂwu:4T%ﬁw%cﬁ
TAFERO 1,903 G0 FRIIFET 346, 5 LEFEFEIEHLT2106TH o7, HLIBEERAD MYCN
3Fi‘§m§ﬁmici<‘:A&‘H@%%L?&‘w&%i%h, BRI ARERHEENIRI S 2WVWE ) EESLE
TH5.
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/WY #Akbﬁéﬁﬁﬁéﬁ&LTﬁ BEBIANVF-XBIC X 558RBEMTOATEY, 2
NI B EIZ BT 5 42DR (repair([El18), reoxygenation (B E;E1L), reassortment (B47i),
repopulation (F18%E) ) L VhNARRICL VEHFEIN TS,

1 [0

%%m%ﬁfééxﬁ%b%Lmﬁﬁﬁﬁfumw . COBIANF-XRBENBRTIZEY
EEAFLTVRWY, HEBERCEFROENETEBRETF L L TEESE S ComptonfiELL b
NAZBEEHLYRIYT. COBRBFIMBEADKSF L VEH Uik (free radical) 2 FE S, Z
NHYEEERE LTS BOEYIERE CHADNAZEHRYM 2RI L, MBOFEEL L5 T.
XHIZZODNAYIMI A S DRI L D ERERD L VIEBPFAPRIL I LIRS,

BEHRBEECTHV S XH TR BHEPICEBEENFE L TR 5 v, MBPICERE DT B b
Dk, EEFREOMBE TIXHES PIIHEFHROMREIELRY, TOZLREBEZFHIREVDOATHS.
JEEAGTIHEREREL 2o TB), BEREFERIENE SATYS., 1HIEDH S WX 2EE
54 258REHCBVT, BEREHOPAMBATRRT 5720, ROBHEFIIZEEPOHENOER
EFFTEELIBERELIEZY, HIHRBEZUIET o T bOEEZLN TV, FAME, E
HH S L D I HEHREEENC X 2 DNAEBO—HPEFE L, I OE{EERITEZIEEE (sublethal
damage) & IS 7EBIEFEREZE (potentially lethal damage : PLD) 5 DEIE L Whh T, A TIE
ZOEENS L, Eﬁﬁ%ﬂ%fﬁ;b@@b%#waéh,;@@@@##ﬁﬂ%ﬁmﬁ AR
BeshTns, ChOBBRELEEFTEEOEMELVONLIEARIE, BETRRFERZICIEIED
LNTWBDT, £45EIFES (hyperfractionation) & vV 3>iL5 1H 2 @ﬁﬁg‘f(ffi cEFHLLLREREREITA
RETHHLENTNS,

BHEBICEERBRICBEI T SARVEBREROBENZVEW) ZEEBRTFLTES L, [H
ﬁkﬂﬁmﬁéﬁ%mi%*ﬁTﬁﬂKm%?&%fthtwiztu&% INBHA BT
2EENBEENE {, BFRERRMFERELFBERT LI L%V, FHBIEETEHRICBVTY
HESIREL SRS A Z L1, BERIEETRITA S au;&ﬁ%ﬁm%wﬁ%éﬂﬁé%%fé
DETHY, EXNERO—RE L TCORSRIEEOEER 2B L 2T hEL 6%,

BEEIIOABT2 2 EATREMPRERP T 4 71, 1HBHFICTAKREXRHT LD
DTHBH., IhbOBRBHRICIFTEBHONEIELYT, BERABEOETHE - ificr2 ) ORE
2525, MRFECHVAMFBE CIE, EMBENERTFEE IS L TEFRIA VT —6MeV
10Gy2EELIIHALTVS. Z01HI10Gy &) &L, RESHMRE L Tid16Gy854], E
FHEBICBITAGPBECES, S IX30GY/ISHEICHLTAEEXLNTEY, 1EKRKEEL B
FTHEVHIZEICEL, EECHEREEREOHELIT:, ZOME, REt I CBEL GEBZ -
DLLENH DY,
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Emﬁ&8®¢%ﬁh%ﬁmﬁmﬁmwﬁﬁ%ﬁ%tLt%%m%%%ﬁﬁmw%h%lﬁt&
D, @ B4TLotal body irradiation : TBD 2T N5 Z & 9% 5. T IIREHEIIC L 2 BRI L WS 2
ﬁ@%%ﬁ@ﬁmtiﬁtﬁé%@@%é.%%%uﬁﬁ%ﬁ%ﬁméﬁﬁﬁ%énfwééwﬁ
TR B HIF25 ~ 5 Gy IS X D HRBERZICERETHNE, HEROWREIFBEHMEEIZL Y
T (Do) T% &£V 9 b DTH A, TBI % BE DB 200~ 250 cGy/5TIT 9 Lfili - BEREL &
THEAHEZ 27°, TBI 1 10 Gy A ICHMEBES ~ 8 Gy 2 LTIT ) L EBADIEED % ¢ &
BREEDAIEREE S Z EXDhoc?. BRI TBITL SEEHEHOTED, 12 Gyl6 %03 0
DI TIHRETI10~20cGy/FTHMBEFRIO L VESIATYEY, TRITBERHEL LiTh
%é@ﬁ,ﬁﬁ%%%@@ﬁﬁﬁ%@KE:D,ﬁ%*u%ﬁﬁ%@%@@ﬁﬁ:b,m%ﬁ%%ﬁ
BEET A EFMBOBEN P ZVE SHTHE,

BENTFHREBEFLIVEVCETF(BETFR) 2 MESL-00T, BLIBVWAZEFEET)ICL2 b
DHFHFHRELEN TS, ThOEXBEFEL ) EYEBIEREROLT, BICERE R L,
ET LV VHEEDVE, EUHRICBVTHRBIEITELZVLLVOBVEEL S, XL~
TBREWDRI; D% RBEFRBICH 2 BBEGIH L TENT, MEHE0EKIIHT 5 %H DEE%
RN EYMFERRIL(RBE) AE L, BEEE S HEMICHEBS LI L TE D, D B ¥ 9 %)
RELTHEBIEEEDBEIIV L, BEMNBERREEIZDONEVEELL VI BDTH 2. BT
MBIZDOTANF—IlL o TARAL BT AES (RE)IEToTBY, 2OREBOKEE L
ANVF—% BB UTIEE % Bragg peak % b b, FRLUBESENEBICL b EWVS Yl x
b0, ThWR, BERNFHRCIEFICERE LBHFTET, FERG~ORELERTEL. L
La%s, ARFAICBVTE, IV CHREYEDETEL L, BROKEREIZ & 2 R4
ZAHIEVREINBEDOT, BLFEEICEBELRTER S 20,

B, BRTRRARKERTREZFBHEL Y ¥ —, REHRESBAFMER, EIlAty 5 —
Rwbe, BERLERHAIALY §—, EREIINVF—HELL 5 —, EEETHFEERSYE Y & —

D GHERR I BV TEHFRBHIMTHON T 5.
AECR e e SR e R O e e
BETRIC L A2 HEER L L TEABRIE (A6E), BESHERD S, BB D> S BE~
BB ETCIzEL, ﬁﬁz%a‘ﬁ%ﬁ?é%ﬁ’&syb\ﬁ DEEBLCRET ARG EESMEL LTwn
5.
SURTREBEEAIIFET LB, BF, IE, Wi, SR BN A B, S B
B -BRIBETHIIDOTHE. ChASDHELE - WEROMABEZBL 2T E, BEHRTHE,»H
EELTAT LIS E SR TS, & DBEFE*BICHEFES2% 2 h0nE X Iz, #o

It

%IZIZE
B BESEORBEOEBFRREFELS (R Y. BRGABEORITEREE L TREHEREY
%?é%u,%u%%ﬁ%ﬁ%aﬁ#mﬁ&%&w.m&m-mﬁwﬁﬁﬁﬁﬁmﬁ%%(rmi

% ICBBEEHEFREL TV, 8510, BREBREICEMOOERE LR IFNEE 5T, &%
BREFCBVTRESELH LD IR EB e BT NICRET 22 LAUETH 5 (™).

BEEFEDLPCEEERELVIFELDPOWN L IATRETZ L0, Thbbbrngs
TIREEENDDEENTVREIIREFAND . BEHRERIC X 2 T REN A S R REE
DEIBITRETBLERTVENY, MBERRIIL 2 TARBPARCNE S SICLEL EE2 bR
T3,
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;ONEDAOBEERE O BR

1| BEHEAEICH T 2 IEREEMSHRE@A)

D B TDm@%
e 13 2/3 3/3 1/3 2/3 3/3 FHmEE
= 5,000 3,000° 2.300 — 4,000” 2,800 | ERERAOERN
i3 N/A 8,000 6,500 N/A 8,600 8,000 |EWEHER, SHERE
& KIREHE — - 5,200 — — 6.500 |iE3E
2 ZEESED 6,500 6.000 6.000 7.700 7.200 7,200 | EBEOEAEDE UL IR
B pEE 5,000 — — 6,500 — — REET
2 2 2 2 2 2
G 10cm® 30cm’ l%Q_cm_ 10cm’ 30 cmy’ 100 cm® SR
— — .000 — — 6.500

7,000 6,000 5.500 — — 7.000 |33, BEE
B 6,000 5,000 4,500 7.500 6.500 6,000 |iEIE, B8
fEsEB 6,000 5,300 5,000 — — 6,600 |1EIE, BE
TR BOBEEL 5,000 — — 6,500 |ZcBA
|/EX BOBELEL 5,000 BHBELL 6,500 |88
. 5cm i0cm 20cm 5cm 10 cm 20cm [
L 5,000 5,000 4,700 7.000 7000 — BER, B
BEBE BEMREL 6,000 BEOEREL 7,500 | BRERMICEASHVSHEES
Wi 6200 | 6,100 6.000 7.700 7.600 7,500 | EREREYICEAS DS HHRIEE
iR K&tF BOaEEEL 1,000 — — 1,800 |}AEEEITLHIHNE
B R BOBEEL 4,500 — — 6,500 | 5<BR
H . EH/%E| 3,000 3,000 3,000” 4,000 4,000 4,000 |SHBHEER
H :thH/4E| 5500 5,500 5,500* 6,600 6,500 6,500 |iEMEBHMEERN
HTg* — 3,200* 3,200* — 4,600* 4,600% | CIREAEEERIE (TD1ows - 5000)
B8 7.900% 7.000*% 7.000* 9,000* 8,000* 8,000° |EEEWE
W28 — 4,500 4,500° —_ —_ 8,000% |IREEZEE
i 4,500 3,000 1,750 6.500 4,000 2450 | BRI
DE 6.000 4,500 4,000 7.000 5,500 5,000 |DEN
BE 6,000 5,800 5,500 7.200 7.000 6,800 | BRERAVRE/ZFFL
=] 6,000 5,500 5,000 7.000 6,700 6500 |BE. FH
N2 5,000 4,000* 6,000 5,500 |BAE, ZI/EF
Kz 5,500 4,500 6,500 5500 |BAEE, ZFH/BE/EA
[EF 100cm* BFERISRIEL 6,000 100cm® BIEREREL 8,000 |EEERRN/AREEA., TR
i3 5000 | 3500 3,000 5500 | 4500 4,000 |Ff2

* . 509 OB ClIIEBALELIIFERD 5N,

TSRS BEIRS (1 B 1B 180 ~ 200 cGy, 3B 5 EX) CORMBE, TDsws | 5 FHIC 5% ODRETAMENECDRE,

TDsos : 5 EFE#I(C 50% DEECTEHENEUDRE.

{Emami B, Lyman J, Brown A, et al. : Tolerance of normal tissue to therapeutic irradiation. /nt J Radiat Oncol Biol Phys 1991 ; 21 :
109-122 KD EE)

1 Wilms BEHE&R§IVIab—vavEE

B s e

TR BHRBEFHOBSR, U/ BEBiERE+oIc8d, A
EFHORDBRAOH TS FHAZESOCLMGEEZRHETLIS.
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NREMBE O RE S total cell kil DBEATH ), {LEREOLEHBEEL, FERE - K
SHREEORATREL ) I CHAGDOETREZNBEIDZREL TV A,

@ BIR

Sy ERmRE, FEABERNPS EOTFRIIEDDTRRTH o 7255, St Jude
Children's Research Hospital ® randomized trial {2 & V), BEZE - HFHBENC X 2 PHEMETFRR
BIZX ) FRIYEE SIS, BEHREEORENL, HED dose intensity DEEEIZ & Y EIRILE
BESEA SRz, PREAETHRY, BHBHEOLEL L CoegRY, BIAERIINT
LgHREELZ ICREShTE .

(1) wEHE |

% 66 HIMK/KRESE

BEY Y AFHRERMA (ALL) 1) BHIERAHRER
2) (Bi#) B MAE-Burkitt V) >/ V[ER
3) T EiEEHRaRY

4) Foft
SWEEHE @) ) B 1) 24EEHERLE MO, M1, M2 M3)
(AML/ANLL) 2) BMEREOmAE (M4, M5)

3) BfREmA (M6)
4) BEERSFHEamE (M7)

e =hikrs D BEY yoERmE CMRICEBOONE)
2) BARMEMEE RN E LR
3) EHERENE N E LR

BHRBBERE (MDS)

(2) BEHE

Aty rooamE (ALL) & 3 #8EE (X M L X% — b, cytosine arabinoside, 7V F
=Zvay) KIVEE - FRERE2E R INTVED, BY X7 BEIETFHNEEER
SPREL SNT 3. ABHCERFCEIREIRO bW L35S, BERRECERRNE
B#E LTREICERB L-BSHEEN ThNIA.

a) FHIEEERS

PRAEFHESTFIIKAERELZZEL, SEENCLETE, EAIE2HETHRIT
ZEGHEBELTAY (M57). ALLBVAZEOBRIIH LTI, 7aba—nIZXD 186y,
12Gy (1 H#HE 18Gy) P HFAIh T 5,

[TEIS] 498-06516 1. BB, Wims B, WEFE, SEHRE 429
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57 FRIMSRERS

b) 585 (TBD

BRI, SHHHRBHEORMLESL Lo TBIZAVONS I EXH 5. BEEE
Axt 2 PR, RIENTE 2 MBS S D, BFIMERERTHRIEE 12Gy/6 B/3 HTH 5.

c) BENMRE - BRWENORS

ALL FHREMFEFREFICENSHRBEBREITbI 575, TBIAEEE %ol b X2
BEMMAEE 22 bO—VT 2720 72 (FHNEERSHOBHE) ~ 108Gy (1.8Gy/E) NEE
BE 2 EMY 2 LENH 5. EABRETRIAMUEN - BISHIC 246y?, MAEHERIHES
EXxEREL 6~ 10Gy £33,

(3) BERELTEER ,

REHIREEMAZES (Tokyo Children's Leukemia Study Group: TCLSG) L95-14 7
O b 3= T, 44 event free survival (EFR) i SR T 832 %, HR T 86.4 %, HEX:
682 %T& 5. ANLL-91 7u b 2— ) Tid, AML5 4 EFS XRRESEBEHE 694 %, FEFEHE
BRI HES] 593 %TH 5.

WERBATRERDOEHHE L WHR TR HREEY, {LFEREPCZT UL FHIC L 2HERS
THHHLEINTETVEY., MEREECBWTY, 18Gy EERE - MTX ByEpHE L
MTX BEERBH L DT V¥ AL BERBOMH TRALEN R, WEL b ICHRREEL 5
UEIZEDTNEY,

@ Wilms (88

Wilms FE#713 National Wilms' Tumor Study (NWTS) @ randomized trial® =X ¥, BETIZ
BETELDDERo7, (EFEREORILE & B0, BUTREEGRIRESH, IZLALYAME
ZRBIIL 2 TTL L)k ok,

430 K. /NEEE [JIS] 498- 06516
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