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Mekanantawat M, Chittmittrapap S. Neuroblastoma. Chula Med J 1998 Sep;42(9):
T11-22

Neuroblastoma is the most common solid tumor in childhood and 60% of the tumor occur in
abdominal cavity. Signs and symptoms often reflect its primary site and associate with high
catecholamine / VIP serum level . High level of VMA or HVA in 24-hour urine are important tumor
markers. CT and MRI are useful modalities to evaluate the primary tumor.Bone marrow biopsy
has been regarded as a routine and important method for staging.

Neuroblastoma is the most common human tumor to undergo spontaneous regression.
This phenomenon frequently occurs in infant with stage IV-S. Nowadays , surgery and chemotherapy
are 2 main treatments inmultimodal therapy. The chemotherapy study for new favourable regimens

may improve long-term survival rate in advanced stage tumor.

Key word : Neuroblastoma.

Reprint request : Mekanantawat M, Department of Surgery, Faculty of Medicine, Khon Kaen
University, Khon Kaen 40002, Thailand.
Received for publication. August 2, 1998.

smndindaemnel aszunnomaas yninadoveuunu

smpdndaomonl aazunnemnms pnasnsehimineds



712 auma oL uaz qdns Sadiinsam

({18997 neuroblastoma 1 solid tumor 1u
4 o t P d:‘ o
WANHUUaINga LLﬁZLﬂ UIUBIBINNU spontaneous
. o/ o1 o o d v 3
regresssion  JogiiufimsAnunmduiutszviaile
380 AUAIMAAUNAYES chromosome, protooncogene
expression 0% biochemical markers lﬁm!"lﬂuﬂﬁﬂtju

Y o
A1 r0uazuenmneingsllsn

VmIngwealsnt> e 1e®
a |
Neuroblastoma (33910 sympathogonia HNWL

ATWA WU neural crest AT TUTNY

Distribution of primary neuroblastoma in children.
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in a family with pheochromocytoma HAZHUIUNATINAY
Beckwith-Wiedemann syndrome, Hirschsprung’s disease
Ung fetal alcohol syndrome 18
neBInenveslsn® o4 1e

e Widesenidenaine fiduidonun #17
yurnlngezliiiensennielunaziinsnimeii ldifa
intratumor calcification , SAYYLN microscopy e
[AdnANYUIAEN (small round cell) B19TMITAG IR

ai’lu rosette formation UATDIINY ganglion cell EL)

Head 0.2 %
Chest 14.6 %
Abdomen 65.5 %
Unknown origin 123 %

32%
4.5 %

Neck

Pelvis

(adrenal = 3/5, non - adrenal = 2/5)

1nn1sAnuideyalusminunile wugla
nsalvasTsnlusevd lundudnergiosni 15 Y
fu 1095 Ao uazlunduiionghiifu 47 wihdy
27.75 wodm  daudaraesend lunquidineryl
iy 4T vy 910 dedu nuidihafunieeglu
advanced-stage (III or IV) 4a% 40 % fin13n3zeteveslsn
luda

Neuroblastoma WU luAnmennaindands
$15109741)20 familial neuroblastoma,? neuroblastoma

M3199 1. N135511UA histologic grade ATNANHULNN
yanensinen””

immature chromaffin cell uanmnf‘rﬁammmuﬂnnfa
39NAT degree of differentiation, lymphoid infiltration
Wudy evsnniswemnseilsn Joshi uazamzamo
uen histologic grade 1Au1¥ calcification 1A% mitotic rate
§9A1379% 1 990 grade 7 armsauvadiu risk group
TavRnrsandansuery18en1sef 2 n1adm histology
An1suale Meneinsel Tsafi 19umsnate Ae Shimada

Classification A9A1514% 3

MmN 2. uamsnsswunnguau@seveslin®”

Histologic grade Mitotic rate Calcification
1 LOwW* and +
2 LOW or +
3 HIGH** and -

Grade 1 Grade 2 Grade 3
Low-riskgroup All ages <=1yrofage None
High-risk group None > lyrofage All ages

* LOW = liifiu 10 cells / 10 high - power field
** HIGH =4nN 71 10 cells / 10 high - power field
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Favorable histology Unfaverable histology
Stroma-rich Well-differentiated Nodular
or intermixed
Stroma-poor
® Age<l.Sy MKI* < 200/5000 MKI1 > 200/5000
e Agel.5-Sy MKI <100/5000 MKI > 100/5000 and
differentiating or undifferentiated
e Age>S5Sy None Al

*MKI = mitotic - karyorrhectic index

Bilateral neuroblastoma tiunenEanmiinuiies
¥ v
eseniie 2 Sradfnfivuam q fut Lidhauuanas
1 4

o @ a a o a o o do
&é ueedicell type iAot nonSanwiiduiusfunig

1 4
msnaissenwion  fulunarodumus (multicentric
origins)
Immunobiology """

£ 4 1
Neuroblastoma i uiliesonfinunisiia
spontaneous regression 111ﬂ“?lijﬂ Iﬂuwuqﬁﬁmm‘fﬂiz
1l 10% wwizetadeludihentsn stage IV-S szwu
v
1] a & a .
isingnrsaifieudiufivy d9190F1u1080 immune
defense mechanism Beckwith Iiag Perrin AAns1 Taei1
o a g LY C4
adrenal autopsy JUIANTeTIausnanaenglianIsol
nest cell Y89 neuroblastoma L‘Lﬁﬂmﬁﬂnﬁnqﬁaﬂ‘liﬁf
Al g 1 wa ot o v
vosfihudn nunglinisalludnusnaasagenimin
winergl 16 mmor nests du Ingjazaaronaz Wiawiso
o Ay 4' . .
w3 i wilesenld uozilefny1 immune antitumor
v

activity wuiin 3 daunsvnauntsii udihe neuroblas-

1 -} -1 d‘ . . .g sqe
toma ¥ URABINVNNY class I major histocompatibility

v
v o

R ~ 1 |- | o/ o
complex antigen TszAudrludilie udnduliseduind
\ 4 o
Tudilao stage 1v-s Saufluaunanilsdi stage v-S 1
prognosis ann

a o
Knudson #02 Meadows 85 u10131ngnisel

spontaneous regression 1814 two-hit theory 1@® first-hit
BANTT sﬂﬁuuuﬂmlﬁu hyperplastic lesion ( no true
neoplasm ) ﬁ'\ilfuﬁ‘l‘lﬁﬁ second -hit hyperplastic , lesion
vee ooty ua luntasedaudfinisnszdunn
second - hit 1% N-myc oncogene (N-myc amplification)
gnmoifu malignant tumor ﬂvgﬁu’l‘ﬁngﬁvﬁmuﬁu
fihvergdnia 13
Pogtiununalonig cell mediated immune
response @9 neuroblastoma JALA Nature killer (NK) cell,
lymphokine-activated killer (LAK) cell, Tumor-infiltrating
lymphocyte (TIL)
adhesion molecule (NCAM) , ganglioside Gd2 duans

AIUNN antibody WU Neural cell

4 a a
Maeiesen nIfnuIANARLNAYSS chromosome
fifioutioaty neuroblastoma lRunnisvianmeluves
short arm 484 chromosome 1 (chromosome 1p)* mm‘"i
AN 77 % uenaNTidanuauRaLnATAIMs 1p36
@ana3 iy suppressor gene dIuAIMAALUNAVES
17p53 suppressor gene Wmﬁmkaﬂﬁ'atl

ma3todnline®
Neuroblastoma Wuristlugeatesdile 50-70%
wawuunndd el gulideulutes Taofiduwmis

74
{10719

primary site NISI1UA TN sympathetic chain A3
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e retroperitoneum 75 %
e posterior mediastinum 20 %
e cervical / pelvic area 5%

(adrenal medulla 50 % , paraspinal ganglia 25 %)

911599412092 UaRIA WM primary tumor
dmfvemineyesies 18un deu Yaaies e1dou
818 oueg luysadansussir it nisilaane uas
Q13zAalng Lﬁ"awmqnnmﬁtjﬂmmfmn N3l
Aounal oaladundazildmafufialng, e
99AUTIIUSINONA sympathetic ganglion Y11HN®IN1I
Horner’s syndrome ("lﬂ"uﬂ'mmi ptosis, miosis,
anhydrosis), enophthalmos 81 heterochromia of iris
wiofi 00137 FuWuS Susedy catecholamine n3o
vasoactive intestinal polypeptide winnUnd 18un ves
@o, imninan, anuaulatings

nsdifiinnszatoveslsn wulugihe stage
IV-S 923 cutaneous lesion ‘ﬁ'GUH’h blueberry muffin, Tu
ﬂfcjmifmanizazzmmﬁnwu “black eyes” 138 panda
eyes @ufiunaInn13ns2918 1R retroorbital venous
plexus
mIasamerealfiams'> e

1. complete blood count : W1 anemia Tao'lyj
ﬁmmq‘i'fﬂmuﬁnﬁuﬁ’uﬁﬁnﬁsﬁaﬂaenimﬁman 3o
# 1@ nuaizidl u pancytopenia Tsndnnsznrodg'ly
n3zgnudd

2. Urinary vanillylmandelic acid (VMA) uag
homovanillicacid (HVA) 1y urine 24 2 Tue ™ 3uldifu
mass screening Tuussmadily uduminaelusngy
uazeemmIRY WUNT sensitivity LAY specificity JIEN
96% LAz 98% AWARY VMA uag HVA undanaiin
tyrosine breakdown Uiag catecholamine synthesis J$AUYDY
urine VMA %30 HVA 71qen71 standard deviation 3 i1

21thi marker MU neuroblastoma lundn nonamplified

N-myc ud'lunq"u N-myc amplification GJﬁqﬁmswmﬂs ol
Tsautni Snflszdu VMA uag NE Und ilefifaan
asfryrannsoasremaiulntveslsndae urine
catecholamine UBNINTINUTSATIFITIEE VMA/
HVA fianudifgdentmenselsn &1sasduans
Bamsnernsei 13ama 1fieenniitesantt mature 110
N719Md9 VMA 30n31g N immature ungngy
undifferentiated 9sM#9 HVA 310031 #W3U marker
§18u 9 #19Iuureaoiu 18un norepinephrine,
epinephrine, dopamine

3. Serum lactate dehydrogenase (LDH) udiilu
a13f Bimwiziizes uamd uduaeaniswensallsn
uazduWUSAY high proliferative activity LAZYUIAVEY
oseniilng 32y serum LDH ansnlfuenmismey
aupsden1s3n lunsdift serum LDH> 1500 TU/L 1iihe
MIneInsel Isa

4. Serum ferritin f1}aevsza10l 70% azfiszAy
serum ferritin Q934 UBNvINTEIEAUerzvendutie
sonfivutnlng) n?au‘:‘yaaanﬁmm?iyn%‘amn

5. Neuron-specific enolase (NSE) Hudn
nen3oi13n 1 advanced neuroblastoma fifitlse Tean]
NSE azqaﬁumu stage 81 NSE qaifiu 100 ng/ml ven
Arnensellanal uazwud ludile sage IV-S 324U
NSE n higasuiu

6. Circulating tumor-derived ganglioside
Gd2 nﬂulmaqaﬁﬂqaaanmnﬁwmn&man a0
A329M7910 plasma voef1lae dms¥nu1dwadesd
358 ganglioside Gd2 anas uagiyge Lo advanced

stage
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1. An1snmisidenias | Anyazmwizey
WU scattered microcalcification UUIT soft tissue
density

2. 1155298 26AAUAINA QY (Ultrasono-
graphy) : AmIuilszdiunnzidedu color doppler
wlddoyaveuduifionlng ludiu retroperitoneum,
ultrasonogram 3 sensitivity 82% W@ specificity 92%?
TuywaniuaNInAIIINY neuroblastoma gmdé’ﬂau
ogluns3 91NN prenatal diagnosis Fariesend
Snvazfudougni fhonguisfiudesinnumas
faen uazwudumnitomesinlseldies

3. Computed tomography (CT) : muizaulu
A13ANY neuroblastoma ANIAWIY calcification 184
85% UBNING H9eNITOATINM intraspinal extension,
vascular invasion Tauld contrast-enhanced CT, CT b
sensitivity 100% Uag specificity 92%">
4. Magnetic resonance imaging : Y sensitivity,
specificity I (100 %, 100 %) Fatamnsn staging
T3a'ld

5. Metaiodobenzylguanidine imaging (MIBG)®”

- Puensiildm scintigraphic imaging Y94 neuroblastoma

iissenihalsumnlnmn 715

Tav label MIBG #3 0 Iodine-13 1 %30 Iodine-123
sumesziiensiitlify By granule Y84 chromaffin cell
#rumaf $919 MIBG minsnizareveaiiesen'ly
nszgnuazlunszn 39 sensitivity AL specificity M1
fiu 82% uag 91% AwAIWY MIBG 908071 bone
scintigraphy APAMNIOLARIRMIZR WMtV
sonfinszaiely Taeluuamanmnszgnuas lunszgndi
Un@

6. Bone scintigraphy : 14 technetium - 99m
methylene diphosphonate (MDP) A339U1IN1TNIT1YUDY
Tsn'lnszgn uatin1diiu nadensesnin MIBG, bone

scan ¥ sensitivity 58% WA specificity 100 %2

: X
N13ATITMHBM I BRI "1
Bone marrow biopsy : Huviaonsiviniiudszd
4 2 ¥
WO bone marrow involvement Iasszfonduiiionly
. . v [~}
anti-ganglioside Gd2, NSE, uag ferritin 88191571

t =S
wuMiinaauadnnd 1 u 3

- 3
ajimsdazdivvevvavesiiesen Aaanisasiams
Qs ey o (17)
fadinmuazvinems

® Primary tumor

® Bone marrow metastases
® bone metastases

o Lymph nodes metastases
e Abdominal and Liver

® Chest

CT or MRI imaging +/- MIBG scan
: Bone marrow aspirates, core bone marrow biopsy
MIBG scan
: CT scan d51 impalpable nodes
: Ultrasonography, CT #39 MRI imaging
AP 0@y lateral chest radiographs, CT %139 MRI imaging




716 Nama mseuATY uaz qing Indfinsam Chula Med J
maeh 4. agdnsenedieitRieiazlss Tend

Marker Source of material Information provided

tested Diagnesis  Prognosis Monitoring

Vanillylmandelic acid (VMA ) 24-hour urine 2\ v v
Homovanillic acid (HVA) 24-hour urine v vV N
Catecholamine fluorescence Fresh tumor tissue V
Carcinoembryonic antigen (CEA) plasma v \
Neuron-specific enolase (NSE) serum v v
Ferritin serum v v
Lactic dehydrogenase (LDH) serum v v
Immunofluorescence Fresh tumor tissue v v

with monoclonal antibody

syazyeqlsn 1010

n15ANY1 neuroblastoma lut'ljﬂumuauum'w
ansautaiiesenldeiinten 2 uuy e
® Neuroblastoma ‘ﬁ‘ﬁmiwmﬂiﬂﬁiﬂﬁ - 1un aneup-
loid, no N-myc amplification, catecholamine secretion,
detectable by screening
e Neuroblastoma Riin1swensai Jsmaa - 18u diploid,
N -myc amplification, less catecholamine secretion, less

detectable by screening

A1597 5. ASHUeTTesYesTin ey CCSG wag POG!”

# 7Y staging system A1¥Fuunsnaned 2
system fio

1. Evans classification 1#% Children’s Cancer
Study Group (CCSG) : Tindmnuaiuyalaeld wmor
location, lymph node involvement {I0% metastases

2. The surgicopathologic staging TA8 The
Pediatric Oncology Group (POG) : 1% resectability Y84
tumor UAY residual tumor HUNARIABINATLLY

Children’s Cancer study Group

Pediatric Oncology Group

I Tumor confined to the organ or structure of origin.

II Tumor extends in continuity beyond the organ or

structure of origin but not cross midline. Homolateral

side regional lymph nodes may be involved.

A Complete gross resection of primary tumor
with/without microscopic residual disease.
Intracavitary  lymph nodes, not adhered to and
removed with primary, histologically free of
tumor. Liver free of tumor.

B Glossly unresected primary tumor.Nodes

and liver same as A.
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disseniialsuaminn 11

Children’s Cancer study Group

Pediatric Oncology Group

m Tumor extends in continuity beyond the midline.
Regional lymph nodes may involved
bilaterally.

v Remote disease involving skeleton, organ,
soft tissues, distant lymph nodes group.

VS Patients in stage I or IT with remote disease
confined to liver,skin or bone marrow (no

radiographic evidence of bone metastases)

C Complete/incomplete resection of primary
tumor. Intracavitary lymph nodes are
histologically positive. Liver as in A.

D Any dissemination of disease beyond
Intracavitary nodes eg liver, skin, bone

D(S) Same as Evans IV-S.

&o a . 4 o
HONIINU YU staging system DUNNWYIYIUN
fautlag 33 2 52 UUnaI919AY Ae international criteria
for a common neuroblastoma stage system ( INSS) 18
a Y a =
2B0And 10 2 system 3INAU uazNIWwazBualy
stage 4S fisfiheResiioigloondi 11

m3dnmlsn
9/ 1 ey
131 neuroblastoma @2ulngyll spontaneous
. o o dao ] a Y
regression NATY Namiinmnuﬂu&luﬂwahunmi
OB RE chemotherapy, surgery 40% radiotherapy
) 1 4 Y 1 | A' L]
8619 laod Wil amIonauiu AIRd1ezEIBmunITey
s0a Tungu advanced stage Hlagiiu IdAaduTE Sny
Vv
Imiluszdy Tuana uag immunobiology uAfiegludu
A1INANDY

iy skda’e®

N135%11 complete tumor resection U localized
neuroblastoma 111U curative treatment udﬁ'ﬂaudau“lm;j
nin3anitailu advanced local H3® metastases $ufh
#993nH1A28 multimodal therapy Friumsnulaenis
FARISTIUNY ME MY cytoreduction #5® debulking 1w
primary / delayed procedures uaziiissainilogiiu'lad
11314 molecular cytogenetics 810N prognosis voelsn

2 \

aarfunisidalaeld cytogenetics a9 sanlvinig

o

v
Fnwzilinsdnuldnadvu

uHaK 1A AN tmql%' fiv abdominal transverse

incision L1A bilateral subcostal incision @1M1IOATIVNT

anmwidigeniss msfinuludainaassmudinis 1

electrocauterization 1A% laser therapy 924 host antitumor

immune response A® neuroblastoma Y114 residual local
. = A ~ Q ' /

uag distant tumor 939y$as WeiSoueutunisrida

Taeldludia

nanmIsayidsniseda’”
9 A:‘ o o o dly

1. ¥ utlesendisanussdasede drsaaile

[ 9 = ¥ o
senuazadvizdrefosIidanu

2. esodaeimzfidiug 18 1 4 (wu la
. o & y o
asunuanla) dranansadanissensan ldnanua

3. En bloc resection 15u219989n13kdn

ko 1

¥
AuudissennszaivAaeivizdifg 1u du, T,
AUBOU
ad 4 a '
4. n3difiilevannszvionguid uifionlng
. ' o } 4
uazuvue MImdamsimetissensenniduidenld
nua (M3l9 argon beam coagulator UL5% laser waeld
o .: (] od A =)
amsadaietensen ldeteanysainielndifie)
v [
5. §udunsrdaniwnainaniesniam
o A A = = P + 4 .
aandesdodIa tlesninawisolv adjuvant chemo-
therapy nie radiotherpy iy cytoreductive {82 local
¥
tumor control @115 second-look operation A¥eAe 11

6. awnanld laparoscopy LaVEsT exploratory
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laparotomy, retroperitoneal node dissection 8% tumor

biopsy RTLLY staging 1la¥ biologic marker studies

1o s I an
UHIMNINITHINATINHIATNISUSUBILIA
IN 1 JTorP A

¥
i complete resection 1119989n AU regional
p 4l

lymphnode AIIARDOAINBAIATINIAL staging 1HlLLBY

INSS Stages 2A and 2B (CCSG Stage I or POG
Stage B)
Ay J qy o~ . oA 9/ 1
(iiesennguil Ind prognosis A ulve hiamisa
o o )
aaoon AN mua 18RRI adjuvant therapy ¥4
. 3 o o $ [] R
regimen YuUAVilatedes 19y 019, N-myc, histology,
[ v
ferritin, NSE 11 9301f et 933 prognostically
[ 1 =1 é
favorable group A1INIARBENNAMANEING Bn3Tnile
f® second-look 130 delayed primary operation ®A4910
10 cytoreductive chemotherapy, radiotherapy N13%1
£ 4
lymph nodes resection UBNINITARYUIALIBINIED
92970 staging AIY
Il or P t

Usgunt 25% L“L‘I‘H unresectable neuroblastoma
o n’: 2 ¥ Al . t <
Aariuse1W chemotherapy 3o radiotherapy nou udads
11 delayed primary N30 second-look resection #1117
b 4 v
musasaiissen dianus uazdodszdiumney

AUBIN1ITAYIAIY adjuvant therapy 4

4 r P D
14 agressive multimodality therapy iweteldna
o a:ag o ' @ o ﬂ P
mMsfruRiy  dmfvunumessmsrdadaiiufion
@oetu 1199101971 complete resection 31 regional
tymph node 3¢ I@maiduimimels dauvieswenud
71591 complete resection 1 1AIuBAIN1IBYIEN, UA
A1371 cytoreductive surgery 1319zdAnnen ldnuanie
TsigouAnin1sn biopsy
U 1 4’3 1 Q
manensellsnludihenguiliusgiy resecta-
bility, serum LDH, histology uazegihudfiyy

Chula Med J

IN, 4
¥ as d a &
1%n1355n918728 support treatment fifivane 1iog

-S or P

913 spontaneous regression Uag N1INENIall3nR lu
FUednfiidulanin awisefnuid a0 limited
chemotherapy, local irradiation %30 minimal resection AN
v o o 1
gfisane o8 lsnaw 18 Tinsfnudoundsdilae
CCSG Stage IV-S WUTINSHIAR primary tumor 8ENABY
snoou Tau Taglaisi11i9tls massive liver metastases Tnn
Wuimimels
U o U ¥ yd [ A
us 15§ nwd il renquilf luderusly les
9INWU heterogeneous subtype iiN15NEINI8] 13AUANAL
) ~ v o M o v
oon 11 Hedeiuinnziinanenisnensallsn Ao umia
U84 primary tumor duilu massive abdominal tumor 92}
aymiRoege Tuvaizfiduiiu extraadrenal primary tumor
= 04 o a t o n’: e
il nsneinsal Isaf@andr Aadulunguiiing

nensel lsnmanas Id aggressive therapy

ms¥ndiaminida®®
q' o 1 . ..

grminn14ldun cyclophosphamide, doxorubicin,
vincristine, teniposide, peptichemio, cisplatin nlu n?ju first-
_ L2 _ . i
line drugs tmai eIy iy regimen A4 9 tanda
M@ synergic effect U1A 13/3] regimen 1afi%8WA long-term

v
survival ludtheegiiund1 1l dafuisiion second-line
drug 1¥U ifosfamide, etoposide, carboplatin, iproplatin,
b 4 v

desferrioxamine UaneINH G TN szanEnIn
YaamssnywnzanaIzeznaIn13snyl Tagld continuous

infusion U4NU bolus injection

malgnaalunszgas

319 chemotherapy YUIAQY 9%4AA myelotoxi-
city ifumadrafos il liannseldoimn regimen
aa'ld My BMT Saidlumadenseniien11o intensive
chemotherapy Tagaz Y high-dose melphalan saufun
chemotherapy 1‘7‘imﬂu myeloablative preparation udah
BMT 91nn13#NY1989 European Neuroblastoma Study
Group WU31n151¥ melphalan u&A A2 autologous
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BMT $78UWy median progression-free duration ud L

long term cure rate

ms¥nudafedinm'e"”

Local irradiation 145rursaiu multimodality
treatment Tastmwizludnerguinndr 13 daunisiia
total body irradiation ﬁnﬁa myeloablative therapy nou
BMT ,

a5l 131--MIBG finainia gn uptake Ty
neuroblastoma 1480 ssBnwiianiledie 125-1-MIBG

Haase UASAME T1641UNITNYIAIY low-dose

electron beam intraoperative radiotherapy A Y

Hissenihlsuamlnm

719

| 4
aggressive surgical resection WuTawIIninyuliesen
Stage III or IV ATBUARUIBNIZTINN 72%

Immunotherapy®” _
SleseRuguiin i iannsaldneinugae
antiturnor immunity Jumendtiaé Ao
1. #a'liwy specific antigen @113V neuroblastoma
2. neuroblastoma INATNIIOUEARY class I MHC anti-
gen 1% vtz nBnmuss T-cell mediated cytotoxicity
a3 IFN-OL w30 IFN-Y , TL-2, LA cell WU
ns¥nudned iea91nlinsedu class I MHC antigen
dmﬁawnn?ﬂ"lﬂﬂizé'uﬂ15“/114111&1@@ NK / LAK cell

Stage 1 > complele
resection
Stage 2 : <ty.no N-myc
<80ng/ml NSE 5 surgery > consolidation
: >1y, N-myc,or N chemotherapy
>80ng/mi NSE
Stage3 : <1y N standard-dose surgery
chemotherapy
: > 1y = noN-myc. FH complete
<75ng/mi feriiin  ——»  high dose resection®
<1000 (U LDH ch herapy p consolidation
or resection* chemotherapy
= N-myc , UH radiotherapy or
>142ng/ml ferritn _y| ~ Surgery* radiotherapy
>1000 IU LOH
Stage 4 : <5 mo »| standard-dose —»1  consolidation
chemotherapy chemotherapy
or
: >5 mo => no N-myc ———»{ high dose > surgery* | radiotherapy
<1000 U LOH chemotherapy
= N-myc —> or > bone marrow
>1000 iU LDH radiotherapy transplantation
stage 4S i supporlive care

-

* second-look or delayed 1°surgery

unughdl 1. agduumunsinnlsatilsuaalan®
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o

MInenIailsandan o ® g3 i 99 o® Anaretsemsfi i nas onan 1S NNIA 28

o

UBNIINNTTSNYIAIY multimodality therapy U&7 AauanslumIaen 6

=

mIen 6. leseniinadsnmsneinsal lsa®?

Prognostic factor Stage Survival (%) Reference
Evans stage I 5-y0S:100 130
II 85
I 4
Age: <ly III 5-yPFS:72 92
1y 39
<5mo v 5-y PFS :100 97
2 5mo 57
LDH : normal 111 5-yPFS:70
<1000 IU/L 48 92
> 1000 IU/L 24
: normal v 6-yEFS :36 96
elevated 10
NSE : < 80 ng/ml I-1I1 5-yEFS : 69 59
80 ng/ml 0
Feritin : < 75 ng/ml I 2-yPFS :79 131
> 142 ng/ml 31
N-myc : Not amplified A-D(S) 4-y 0S:87 8
Amplified 44
DNA index : >1 A-D(S) 6-y 0S:99 8
1 74
Histology : Favorable 11 3-y 08:85 6
Unfavorable 33
TRK - A : High-level mRNA I-IV(S) 6-y OS :86 39

Low-level mRNA

*** OS=overall survival , PFS= progression-free survival, EFS=event-free survival ***

14
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PogriufinisAunsr3B 3w neuroblastoma 1y
Tni 1Run

1. @15 Retinoids 11 13-cis-retinoic acid (cis-RA)
Uag all-trans-retinoic acid BeNgaaNiAnTEAY cel
differentiation uazﬁut‘?«msm?mxﬁu'[mmrﬁman 3914
luiiiesenszezisn 9 wisiipsenfifivuaiifa mae
¥4 tumoristatic NN tumoricidal

2. Targeted immunotherapy Taeld anti-
ganglioside Gd2 antibodies 183 1N3nI Ny 2
advanced stage 1449 L‘fi‘ﬂwmfl antibody-dependent cell-
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