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Retroperitoneal Stage 3 Neuroblastoma Revisited 38 Years After Initial Treatment

Michio Kaneko”™

* Department of Pediatric Surgery, University of Tsukuba

A large retroperitoneal tumor was depicted by
sonography in a patient aged 39 years complaining of
epigastralgia. She had been treated for a retroperi-
toneal neuroblastoma at 9 months with chemotherapy
and 30 Gy X-radiation. Surgical resection was attempted
twice but did not succeed. The central pathological
review diagnosis of the biopsied specimens performed
recently is neuroblastoma, poorly differentiated sub-
type. low MKI, INPC favorable histology. Radiation

Key words: ganglioneuroma, infantile neuroblastoma,
incidentaloma, radiation
* |-1-1, Tennodai, Tsukuba-shi, Ibaraki, 305-8575 JAPAN

brought maldevelopment of ribs in the epigastrium
and necessitated skin grafting to the anterior abdomi-
nal wall. The tumor recently found was solid without
obvious calcification. The celiac axis and superior
mesenteric artery penetrated through the tumor.
Tumor markers were all within normal ranges and the
tumor didn't uptake IB1_MIBG, strongly suggesting a
mature ganglioneuroma. The tumor has been observed
for 18 months without any change of its size or abnor-
mal elevation of the tumor markers. This is the first
report of an infantile neuroblastoma found so many
years later without change of size or imaging charac-
ters, probably matured to ganglioneuroma.

—317—

NII-Electronic Library Service



B/Stasts H46% 1% 201042 B

57

) o SHIERRS - MRRIETE A & & 2 o 2 HERR - TR IR R 1 451

&1 ERT, K K
= &

SR 7 P RICHREEE ERICRL LS RBIE £ M S h. EESRos st
BEHT 2 ERGRHBHEEEES ¢, ¥BBEOERCRMENECTH -2, WEN~OLE
BHY, VN HEBERRDEIRELH o EnD, BUERS DD 5 TEESE &
BrL, BEOWENIRL CETHEFEOL YA V% 3 7 — VT LA EN TH -7, Bl
TREERORER ) v Hilgh L MBGEEA R o h, HRmBER A IRt & Ain b
BE 37— VBML7. WHEBEREE - BREL L TR CHREE CERR M kb o, R
' VMA, HVA BEF{ELEFOBERIZ 2V 8 ERMBFHIET L 10 ££ 0TI L
FRFLEE pofz. FEMRALREICHEFHEIER L CEBRED LABRICRMELZ b0
EEZON. ZOL)BEXTER - OS2 ML LS FERIEEICH L, 5%, @
KIS b2 BB LET, WML SRR E LCTEERLHD D 2217,
WEIHE L HRERE, 55, Nt N5, TA%ER

I 3 U &I

HRRSFRE, FFICILBMOMRIFE IEB SR O B E
BITH, BRICLY, H5VIZERETOERLL TH
REHIEIC %2 Z M RE SN T 5. FERIER CHEA X
N7z 3ALIR, HEW - BRSO AESIE AR T H
RHE T D > 722%, BEHRLR Eh OMREFREO BT
WAT L7z & OWEBE - FHPTR - HET R AR
JEREROREE ML L TCE DD TRETH - 2D TH
ERE

I i Bl

BIR:3m7»ALE.

IR - SHRECEELZL. R4 A0 4EB CRERE
KHFRRTNEZ LR L. ARFE~AZA I Y-V
(HEFIZEWE) BERLTVARY,

1990 £ 5 (31), AFLOBICEE» OB E %
BRIy, BRRIERO-OTIERVLIAEZ L TW
7z, B 11 AABBICREAPETRER SN X, &
EXZ Lz IAlMBEEREIN, SRICENMSH

F B NRAR
(T305-8575 o< IXHEES 1-1-1)

7. B (B8 #BEST llem I TR, A%
TR E DO TIZHEEE 6 con G HAE 22 78 G984 fildn L
7z, JER X-P CRIFoB ST CETAEERY
DBF, BIZEFEONBICEBBEDT 4 V2B Ta
oo MEBCEBRIBEFCMELTYS (M1) ki
CRMRBIER L 2 s h7. CT (B2) BXU MRI
(B3) CREMEIOHBELBLTETEOS 22
EL, BAERERIHAICERT AERLZERT, &
BRI L D U TRBEHRZEL Tz, BSR4
NRECEML, FdSEHIA~NEH ST v, HiiE
MR QiR LER~OER Y EBbez, $7-, 4
&b AMEITDR Y HBILY S FREN~OERED
BRSNS, FH~OFEBELd» o7, FIHED ero-
sion EBEOCHBE 2RO, I-EEIWEIrOET
~NERLT, BHERE 2o TwWi. BECT °—1
%% enhance EN7z. Ga ¥ v F CHEICEY AADH Y,
MDP & ¥ ¥ 7 CHEBICE L ZEHMIEIC 2 2By &
ARPRONDN, HohhBHERIEHTEX L7,
B, MIBG ¥ Y F 3BT SR Tz, S8 EE
MBI o7z, Bk X AR - BEREROMBR
FHETHENI IO & Lz, ¥EERrsELICARL, B
PEDOMREEE (M4 L) 2SNz, MYCN #igit
ol BEE~—%—it VMA 364 mg/gCr, HVA

—318—



58

1314 mg/gCr L AL PICHMETH o 7245, NSE i 15
ng/ml TEREZd o, HOPLMEBERIIAD L
oz,

R ARTIRHRHETH o720, BIREHED
EEBIXOMENERED B Z L, EXTEMIEER
T ERD, MERFEDS L OCITHREFEE L CEEE S
HAHARRMEC EHE L, BN e L TEE
B 7O Fa—WIIAL LI AV R I — VIS LT
5, VMA, HVA BHSHRETE2RET, /2,
LA L Dol ThUE{LEREERET T
EEmAMIETERVWELT, 91 F 2 AEHFHIC
B At o 72,

B/ EEE #46%1 %5 201082 R

FIATR - E MMl E L, #illztnEIENZ
TR, LA LERME S REOA TR BT L.
Faki3 7z wAHKERB OB S B OB 2 2072, £iE
BIREBE THEE, KEICDEIBERLTEY, 2
NICELTE3I~4cm DEHOER) Y RHieEZLDL
NBBNIRBEOEEAIRD bz, #MEEEZ 4 LH
%, BEZE»OREEL 2. TITRBRBEIEIZ 3cm L

LDY VA EHEEBY 4~ s BREO ORI L. EES
BHEKICEE T 5 & & b IHEMIL» O FHE~NER L,
IMEroBmANERL, MEZELIRPILIET
Wiz, BEEHE, WED O OB IR ICHEETHER
LBLTWE -

MAMICER RFELL. DEXYE

Bt AR X-P
AMPIERCET AR ELEHET, ARG TEMBES THSZ bbb,

2 CTEER

Il EEEdE UENNERLTWS, AL HEFEBIEI erosion R OIS, FHENEEDL HLF
BZEAIhTwRWY, T BOBE0BFIEEY DS, EEO—EA enhance SN Tw3,

—319—



HAS & 446% 1% 201042 B 59

B BT &%) WRFIRREIEE & FABH L, B TRELESHT | 20X 14X 10 cm, 765 g, /MEHSERW
BERICX L 6 X 8 cm OHFFOBHE T 15 Gy #idg ERBUMREAMIL A 5 72 5 WEEIHE T, KA B
HERT Uz WHES (R5) GBEEL LTBY Whhose, Ve LTREBERZS DI vos
MBS L THED Y v & # 0 L B KBRS B HifE RT3, CROVMBHIECTH -7 (M4 T).
DY IHEEHHY, wFhd 3cm #BZ AKX ke B LA CHIBIEL OB X S E%, VMA, HVA
bDTHo7. bIRTERELZ (B6). 37—1D91A1I2E 3

E3 MRIEHR
£ BT RS AHER ORI E B T, i MRIRE TH~EHL, 20%E@o TRIEB~ERL, Ba
MANEHLTeL0x bR 5. 0 LRI BEETETH, MHNEBL TS, B H~EE S e L L
T2, HHILA S FRER~ER LTV 508 b i s,

B4 B

L&:%%@ﬁ@ém%.ﬁ%&%ﬁ%%@k%h%ﬂb%(¢ﬂ%@%@Swwmnmwﬁeﬁémﬁﬁﬁ.E
T:%ﬁLtﬁ%@%.&ﬁt@u%ﬁ%&@ﬁ%@.%ﬁ@%@k%iena%ﬁ%%&#&%%@@%m@ué
(EB%&W.ETZUVA%.UyﬂﬁﬁuﬁkkkﬁﬁLfﬁef,wﬁ%ﬁT%m%%k%wié.:h%ﬁ
REFRFICREEOIIL AR O R WHEHIETH 5.

—320—



60

5 fEEE

EAER, £2RM. BuRE (B8 IMREEL
B2 DEAMTH o TWA, HWEENIEHER L) ~
BT 3cm P T3, HIHEIEHKEE T myxo-
matous TH o 7.

pg/mgCr
207 ——HVA
w0~//\\\\\ ——-VMA
100 | ! i + i } 91A1
AT FE 5 5 W
50 t // ‘
0 + ¢ t == ¥
'90/11/08 '91/02/14

®6 EHELELY—H—DHER
WA LFFECOREE Y — A —DERTIEIHAL» TR
, BEHomhbedRohkdor., EHMHLRZ
VMA, HVA EIE#EfLL.

{bdekam L CBk L. B, MUFHTom
BRI IR IR T 2 BRI & D EREE RS R S
ni-. 1993 FEE L YV HRET 5 L EARBER LI
L7, Th-Ll oK ERE LN/, 1994 4
LY ERAHBLL, 1998 T HEFHEEICRY, £
DHRGEIET L, BRI CRIEZEME LB SN,
2006 4 Cobb AA550° &4 b, 2007 FICHHEBES
0 # R HAT Lz, WRsagsmB L4, 2009 €5
(22 %5 - WBO#TIE% L, Cobb 4 37°
ThHb. HEIX 146 cm TEREEFBO LN IhE
THEE~— 7 —3E EECEZOBFRII V.

HASEsE $46%15 201028

% &

BN, BERL %R - REREE T, $HOKE
ey vEEE S L ORBIEE AR O oS, REEO
TN & DHT S L. TERIENE O AR TR R
MiTdH o795,

1. FHEREFRE CRAPR TR, FIAICHEL
TRETHHIE,
2. BEOEGACHENICERERT 2HAVD
Y, oL FREEEET -EESE0Y L 5E
ERTTRETAEBETH 22 L,
3. EEFERTAKRLER L, AFSF KLk
VY A
4. VMA, HVA PEETH-722 &
Po, RELZBEODZ Y OEBSICHEEE$ 2130
HFEEOR S H B EEMENFHNEZZ, 91A1 % 37
—WVHEfT LA, LA L, EEEed#Ehed, B~ —
H—LPEOLPLETHERS h ol HPBEHERAY »
NASERERL-L S, BEARB XU TITRIIRAE
B 3cm 282 %) Y S HBEBISSEBDO LN, H(E
BOMBEROBERELRDL v b, BHLH
WL, BhA &R L-mBIC LR B 2 T L
7. LaL, BEREEO 12 »H CHEBERZFRLT
HELEPBEFBEORDIZZL, TXTHRHETDH
oz, Fiz, U UEERE X OHEEE D TRTHE
WECTEMMBERBT2HMIE R, HEICLHE
W HRRL Lol RnEEehoTz,

ZOEFORBEEIIBEE A2 T C3, Y v
EBEWM T N2, DEXYEBHRHASE R I
EL7-A, MBIEEE &5 D » IR 2.
MRS EZOFICKEFRESINTBY, TheEkE
FBe3o%0, WEEEDMRSERLEZEZL50PER
ThHy, ZOBAGHRMIIVA LT5E 28I,

Miyauchi & IZEAERFR 70 ba—VTHEL
7T ASEE TR B OMBMEF LB L, EiTHEE
I L AbEREL AT L6, (3L A SHES
EESZROE 25560, TOHRERFIIR,
EEih o e ME L. 272, BERRIEFEZOMRK
PRET AL, ENEEOSAET TN L-EE
ML ERY, ERUCHEHERSOMIEE L) T E
LA ER,

Bhattacharya 5212 9 2» AL ROBIFRETE il
%% & b % - 7> undifferentiated neuroblastoma (F ¥
YFEEHE XP TRERMNR O o7 A5, 18
BIZL D ERRICKE SOBLIZ b o 2 PERTHE

—321—



HAVL &S #4615 201062 R

HlEE YD, SHICTERICTHED [BER] 4%
Lzt A2 MBEHECTH - HEMNTRELS. 72,
Patterson & 137 _F3AE B BURIERZ DS MR O 45 oA
BHETH 72 12 R FHZHRE L. ZOEFIZH
EOHRE, KELZATES L KBERENFZDLN, 1]
BRLABIEESZCR YV MEGHECH 72, ZO®%4LE
BBV, 8512, Srinivasan 5 i3 KEIREFEIC
BEBRORONE 2 ROBACABIBEREZRRL, F£
WOMRBEFERD ) VA HHEE I HBRHECH 72 L
L7

INHLBEDLOTELVWERNTDH ZH, RIPOMEBF
< ARZ7 ) —=r 72Xy, LBRBOMBIFEIEE
ZLZCEOBRHLL THRBEHEICZD )52 LAHS
PR o TWBEY, KE CCG, COG DHMREMME - ik
EFEHRET T, SHOMRHENE TN, 40
BB TR, 3BPIARELUETHY, 5ENERE
LR - BSTRREEN T, &FFERERELT
VAHR, FFH 3 OEABITHTH S,

DEDOZ ENoERET DL, SEOERORERBER
3 THLHYS, EEIALRBHICHEFES LTREL,
JFEBDY Y SEICAHICER ER S LS, EEE -V
UEHERBIE AR LD EZ LR LBEYT
HH). TARY ) —Z Y TEFIOEEEREBBEOH
EN ik, BMLTEETAbOE, BBLLES -
LCHEZTHDDLNH 5. BEPIERIHEALLL
ODFEMTHEL, MEHFETH DL EBSVHTTICH
BRHEECTHomELH L. MEHATERIEICEZA
BETEHTHY, BLALTTHEFEEIRAILL
72b DTH B AREEDE .

RO TIOERNOEEZRYES L, MHEEID
HZRERLERELVICRI, ERTIWMESETDHD,
M DR S AR - MiED S BB~ OTRBH ]
ThHHIEDPLbo LBVWEEFEESNTEP 7.
FHTR TR - BESR SN2 DH B % 15 Gy
WiAT L7275, R PETI20XL ) RVWEEEE
2oz, Ei, WRLFREEIBELAET, &8
RBETLONRLRP-oLTHAS. NTHROEES
BTTCTIKHEORYE, BEOMENRONLY, B
DEIE O HBITBEBEBEOBMIE T 5 R R D
B, FRMEAREE SR L 4RAHIBRLAZ &
b, DLBEBERLTVLEZZ LN,

61

v £ & &

LR OMABEFEOME - WEHEBEEP O T 5L ZDkRE
EOBFUIZLEEZ R LBV ARV, LAL, =22
SV IO BONERED LI OEAORE
EHBFBRMICERET 5 &, debulking surgery D& T
TR THoLWEEIE L, EREE VI BIREL 2L
b2 Lv. SHREIERLARGERSFHRAT 2
PR EREE I IR EOR D Dk WiBBESRE
ENBERETHD., TOFRTHEEIRERERE#Z 2
mEL/.

X 73

1) Miyauchi ], Matsuoka K, Oka T, et al: Histopatho-
logic findings of advanced neuroblastoma after
intensive induction chemotherapy. J Pediatr Surg,
32(11): 1620-1623, 1997.

2) Bhattacharya I, Williamson A, Cohen D, et al:
Metastatic neuroblastoma with ganglioneuroma-
tous differentiation and mandibular involvement.
Oral Surg Med Oral Pathol Oral Radiol Endod, 88:
586-592, 1999.

3) Patterson AR, Barker CS, Loukota RA, et al:
Ganglioneuroma of the mandible resulting from
metastasis of neuroblastoma. Int ] Oral Maxillofac
Surg, 38: 196-198, 2009.

4) Srinivasan R, Kolivadan KS, Krishnand G, et al:
Retroperitoneal ganglioneuroma with lymphnode
metastasis: A case report. Indian J Pathol Micro-
biol, 50(1): 32-35, 2007.

5) Okamatsu C, London WB, Naranjo A, et al: Clin-
icopathological characteristics of ganglioneuroma
and ganglioneuroblastoma: A report from CCG
and COG. Pediatr Blood Cancer Epub, 2009.

6) Yamamoto K, Hanada R, Kikuchi A, et al: Spon-
taneous regression of localized neuroblastoma
detected by mass screening. J Clin Oncol, 16 (4):
1265-1269, 1998,

7) Nishihira H, Toyoda Y, Tanaka Y, et al: Natural
course of neuroblastoma detected by mass screen-
ing: A 5-year prospective study at a single institu-
tion. J Clin Oncol, 18(16): 3012-3017, 2000.

(20094F 8 A12H %)
(20094 9 B30R#H)

—322—



62

H/AM&EE 46515 2010828

A Huge Mediastino-Retroperitoneal Ganglioneuroma Associated With Multiple Lymph

Node Metastases and Pleural Dissemination

Michio Kaneko® and Haruo Ohkawa*

* Department of Pediatric Surgery, University of Tsukuba

A right back tumor and a huge abdominal mass
were pointed out in a 3-year-and-7-month-old girl.
Imaging studies revealed a huge mediastino-retro-
peritoneal tumor with intrapleural tumor rupture and
intraspinal extension. Though histological diagnosis of
a biopsied back tumor was benign ganglioneuroma,
intrapleural tumor rupture and strongly suspected
multiple lymph node metastases in the imaging studies
prompted us to give preoperative chemotherapy.
After 3 cycles of 91A1 induction chemotherapy neither
the size of the tumor nor the elevated urinary VMA

Key words: ganglioneuroma, metastasis, maturation.
scoliosis, intraspinal extension
* 1-1-1, Tennodai, Tsukuba-shi, Ibaraki, 305-8575 JAPAN

and HVA excretion diminished. The main tumor, mul-
tiple lymph node metastases and pleural dissemination
were subtotally extirpated followed by intracperative
radiation. Histologic diagnosis of the main tumor and
all of the lymph node matastases were uniformly gan-
glioneuroma. The tumor markers normalized postoper-
atively and tumor recurrence has never been
observed. Scoliosis developed 8 years later, necessitat-
ing corrective surgery at 10 years. The tumor was
considered to have originated as metastatic neuroblas-
toma in early infancy then gradually maturated to
ganglioneuroma. Restricted surgery without intensive
chemotherapy and radiation might have been the best
treatment of choice.
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Antitumor effects of irinotecan (CPT-11) against human
neuroblastoma and rhabdomyosarcoma xenografts in nude mice

Setsuko KANEKOY, Michio KANEKO

1) Department of Pediatric Surgery, Graduate School of Comprehensive Human Sciences, University of Tsukuba

Among 10 antitumor drugs, i e. cyclophosphamide, ifosfamide, cisplatin, carboplatin, melphalan,
vincristine, etoposide, pirarubicin, actinomycin D and irinotecan (CPT-11), a semisynthetic derivative of
camptothecin with topoisomerase I inhibitory activity, CPT-11 and cyclophosphamide were the most
effective against three human neuroblastoma and three childhood rhabdomyosarcoma xenografts in nude
mice when they were administered in conventional doses (LD50 X 1/3 per dose), three times at 4-day
intervals. Treatment with low-dose (LD50 X 1/30 per dose, 5.9 mg/kg/dose) CPT-11 daily for 14 or 20
days was significantly more effective against 5 xenografted tumors out of the 6 compared to intermittent
administration of conventional-dose CPT-11. Low-dose protracted CPT-11 administered without a long
resting period had the most successful antitumor activity. CPT-11 induced an acute diarrhea score of 1 in
approximately 80% of the mice at every injection, irrespective of the administered dose. However, no
CPT-11-induced delayed diarrhea was observed. The daily low-dose schedule of CPT-11 therapy caused
no substantial body weight loss nor reduced white blood cell count in mice.

Key Words: neuroblastoma, rhabdomyosarcoma, xenograft, CPT-11, antitumor effect
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Case Report

A CASE SERIES OF CHILDREN WITH HIGH-RISK METASTATIC
NEUROBLASTOMA TREATED WITH A NOVEL TREATMENT
STRATEGY CONSISTING OF POSTPONED PRIMARY SURGERY
UNTIL THE END OF SYSTEMIC CHEMOTHERAPY INCLUDING
HIGH-DOSE CHEMOTHERAPY

Yoshiko Hashii, MD, PhD, Takeshi Kusafuka, MD, PhD, Hideaki Ohta, MD,
PhD, Akihiro Yoneda, MD, PhD, and Yuko Osugi, MD, PhD o Departments of
Pediatrics and Pediatric Surgery, Osaka University Graduate School of Medicine,

Osaka, Japan

Yasutsugu Kobayashi, MD, PhD o Department of Pathology, Osaka City General
Hospital, Osaka, Japan

Masahiro Fukuzawa, MD, PhD, and Junichi Hara, MD, PhD o Departmenits of
Pediatrics and Pediatric Surgery, Osaka University Graduate School of Medicine,

Osaka, Japan

o The aim of this study was to clarify the feasibility of a novel ‘treatment strategy consisting
of postponed primary suigery till the end of systemic chemotherapy including HDC without
interruption by local therapy for neuroblastoma patients at a high risk for relapse. After induction
chemotherapy, patients received double conditioning HDC consisting of thiotepa and melphalan.
Radical surgery was applied to local lesions. Irradiation was not applied to any lesions. Eleven
consecutive pediatric neuroblastoma patients were treated according to this strategy. Seven of 11
patients remained in complete remission for 21{171 months. This treatment strategy seems feasible
and a further study is warranted.

| Keywords delayed primary surgery, high-dose chemotherapy, high-risk neuroblastoma,
| melphalan, thiotepa

Advanced neuroblastoma is a systemic disease that spreads to the whole
body, including the bone marrow, liver, lymph nodes, and bones. Morpho-
logic or radiologic methods only detect metastases larger than a certain
size. This indicates that high-risk neuroblastoma should be considered as a
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systemic disease and that an increase of chemotherapy intensity is a premise
for the improvement of treatment outcome. Indeed, the only method
that has been proven to significantly improve survival is strengthening of
chemotherapy intensity, including high-dose chemotherapy (HDC) with
stem cell rescue. Thus, HDC with stem cell salvage following intensive
induction chemotherapy has been widely accepted as being required for
neuroblastoma treatment in high-risk groups, and treatment results have im-
proved [1-5]. However, the 5-year event-free survival (EFS) rate is 30-40%
and remains unsatisfactory despite various intensive efforts [3-5].

Neuroblastoma cells acquire resistance to chemotherapy in the early
stages of treatment: it is therefore a premise for attaining a cure to eradicate
tumor cells before they acquire chemotherapy resistance. We therefore
assumed that interruption of systemic chemotherapy and/or reduction of
dose intensity by surgery and radiotherapy might promote acquisition of
drug resistance by malignant cells and clonal evolution. We also assumed
that intensive chemotherapy combined with potent HDC might enable
us to postpone local therapy until after the completion of all systemic
chemotherapies. Based on this hypothesis, we postponed local therapy until
the completion of all systemic chemotherapies, which made it possible to
administer intensive chemotherapy in a shorter period of time and increase
chemotherapy intensity without interruption of chemotherapy. As local
therapy, surgery for the primary focus and residual metastases was finally
performed at completion of treatment and response to chemotherapy was
then evaluated pathologically.

With respect to local therapy, no difference has been observed in the
EFS rate between gross total resection and partial resection in prospective
studies despite a decrease in local recurrence rate with gross total resection
[6, 7]. In a similar manner, local radiotherapy has been clearly shown to
reduce local recurrence [8], but its contribution to the improvement of
EFS has not been proven [9, 10]. Thus, though extensive local therapy
reduces the local recurrence rate, it does not significantly contribute to
increased survival. Since we assumed the significance of local surgery might
increase under sufficient control of systemic disease, gross total resection
was attempted in all patients. Radiotherapy was not performed because
of the acute adverse effects and late complications following intensive
chemotherapy. We report the results of this novel treatment approach in
a consecutive series of 11 children (1992-2005) with high-risk abdominal
neuroblastoma.

PATIENTS AND METHODS
Patients

Eleven consecutive pediatric patients with abdominal and mediastinum
neuroblastoma at high risk for relapse were treated according to the
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current treatment strategy. The high-risk category includes International
Neuroblastoma Staging System (INSS) stage 4 for patients aged >1 year
and MYCN* stage 4 for those aged <1 year. Table 1 summarizes the
clinical data for the 11 patients (6 males; 1 aged <1 year; age range
6-64 months (median, 33 months)). Amplification of the MYCN gene was
analyzed in primary tumors at first surgery in 8 patients and in bone marrow
samples for the other 3. Six patients had MYCN amplification and 5 had
no amplification by fluorescence in situ hybridization analysis. Seven of
8 patients who underwent biopsy of primary tumor or metastatic lymph
nodes had unfavorable histopathological findings. Eight patients had poorly
differentiated neuroblastoma and 1 had undifferentiated neuroblastoma
according to the International Neuroblastoma Pathology Classification.
Three patients (#6, #8, and #11) did not undergo biopsy at the outset
but histological confirmation was performed in patient 6 at final surgery.

Induction Chemotherapy

For induction chemotherapy, we basically employed the new Al regi-
men (cyclophosphamide (CPA) 1.2 g/m2, etoposide (VP-16) 100 mg/m2
x 5, tetrahydropyraniyl-adriamycin (THP-ADR) 40 mg/ m?, and cisplatin
(CDDP) 90 mg/mg) or the 98A3 regimen (CPA 1.2 g/nrl2 x 2, CDDP
90 mg/mQ, THP-ADR 40 mg/mQ, and vincristine (VCR) 1.5 mg/mQ).
We administered newAl or 98A3 regimen every 4 weeks. Three patients
received carboplatin (CBDCA) instead of CDDP because of insufficient
renal function. Irinotecan was additionally administered to 4 patients [11].
Induction chemotherapy was administered for 3-6 courses, principally until
normalization of tumor markers (neuron-specific enolase (NSE), vanillyl-
mandelic acid (VMA), and homovanillic acid (HVA)) and disappearance
of distant metastases. The disappearance of metastasis was evaluated by
computed tomography, technetium-99 bone scan, bilateral bone marrow
aspiration, and iodine-123 metaiodobenzyl-guanidine scan.

High-Dose Chemotherapy

After induction chemotherapy, patients received a double-conditioning
regimen of 2 cycles of high-dose chemotherapy (HDC) consisting of
thiotepa and melphalan [12]. Patients aged >2 years received 800-1000
mg/m? of thiotepa and 280-300 mg/ m? of melphalan, and patients aged
<2 years at HDC received 32 mg/kg of thiotepa and 6 mg/kg of melphalan.
This HDC regimen consisted of 2 cycles of administration of thiotepa and
melphalan with a 1-week interval; thiotepa (140-200 mg/ m?/ day) and
melphalan (50-75 mg/m2/ day) were administered on days -11, -10, 4
and -3. When creatinine clearance (Ccr) was <90 mL/min/ 1.73m? in
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