Japanese Soci ety of Pediatric Henatol ogy/ Oncol ogy

INRAA AT A5 35 1 384-390, 2010

N
e

(AL AAAANLAAAAAAAIAAMAAAAAAMAAA A AAAMAAMAAAMAAAMAAMALAAMAMAAAAANL LA AL

/NSRRI DR RIEHIC BT SR IRR O B %

R E, WA R, e 8
B B
R BB O MR T DNRER R ES B RO RMAEFSHFTEZ L5124, B

WEB O H & & AR AR S % 720
WORRELRL. FHOER

Key Words: /2

47 QOL DRV EE LREL o TV 5. EIHE”?EME"NJ#‘H@HE& EDNES = BT,

o ADNRBIESE BT S ARIBR ARG
BNIARED li‘)f JEF R, KEFEOEML ELIKICHES. &
WTOLZAERE LTOEZED L 7:DI1T1E, LERSMIBRO R R R ES 04 WFEw
PWHEIIHN§ R OGERIZ D S MR PRERESLETH S, MRERZE(LSES 2
ERKHRLMY EEFRZRET 5 EHVNBMBROERE 2 5.

Mg, EFAER, REESR

g

I EU®IC

S MER O RN RN EE B R o
EAGE B CEDL LH12% Y, T, (L% -
BSBRER IR T DAk 4 EE LIRS Vv BT
7 QOL OMERAFRRE & 72 5. IRJE R P pi R B
fE 7 EOMEE % R C, EEORRE & A
BT 5720, /NREES IS BV T ARG
WPEEREROEAR L D, PRI AEES
R AL BRI RO 2 % L TAEFEOTRE
HEETSEIBHL, RUEFLZGEDEFD
HE2RKELKT S50 THRHER L BAL X%
WZ EPNREROREITR E 2 5.
FMORENIHBZE, BEEME KEEOE
HRELIRICES. BRSO AeRE LTOY
RO D OITIE, ALFRESBRIBE O R R E S
DAEW RIS 5 IRWER IO B L
FRTERMEDLETH S, MRIES I X ) Tl

T 2 & b R Be s B

(384)

WA RESRRDEZ NG, TNENOELIC
B BFMOBERIIOVTHRRS.

I REESH

1. B8 3 B

&b /NRNERETH Y, NERNEE O

20%, BREEBHEL D 30%% 5D 5. T%&m

D WHRA2HH (Gross Total Removal, GTR)
A TIL - BTGB ERGRTH 5.
WIS T AT 2 b DH 0% % 5, Mz KE
PRS2 L) ICHE L TKBETHRET %
(1),

MEAGEEE U CKBEEOERIBEETH L. &
mEELET 23 LHEHBNEEWEITIE, S
FEFLF—T%FEBELCHE MRI 2 590 THAE
L7-R\CHESERIEM 2179 . BHENEITLERE RS
BBV, A5Fa4 FESREERRYS

CHRITBEZAT - B IEER I 2179 25,
AR Z B L CRMRRLZEL T3 e bk
V. BHAIBON 1 ABEEENL -V 2 RiE

N

NI | -El ectronic Library Service



Japanese Soci ety of Pediatric Henatol ogy/ Oncol ogy

©
= 1
A, B :E0 MRTICCIRR 24 4 RS & 7T
C @ #i# MRI THRAF 27D 2.

D : FHELUL, MBI LIS 81 % o 7 4 B

9k, I, REFE.

BE2RY. HAmICPRKEZRD .

T 555, KEFED R L 11-30% 12 s — iR
BT T 5005 5. KEFEOBHEZ BHEIC
TV, FEPEEICHER IZE E 2 L 2R
HROBELRFEHO—DE VR B,

Albright (1996) 5 3B IBE O = W H Tid
1.5cm? LT ORFEEH UL Z DL LR EWERA
EEF L DD 5EPFSHHEWT & (3 RARNT
20% D37, 3MLLET 24% D3 w#EL72Y.
ZHIZET % MRI T 1.5 cm?® YL E OIS
BINA YR 7B EE NS, —T5, #FED
ZLDPHBIZBELTWRIEWIHEDLDHY
(CCG-921), ARMICizy A7 23PEH V. (b3t
FHREERICRZEOBVERE TH L LD, F
WX 2RBEROBHIIFRTE 4w
Albright & 23 00% LA E 2K T X 7201k
0%DBITH o7z LTS, FELORBRTIE
#1 80% DB THiHE MRI IZ X 0 AR 2 307,
¥195% DB T1.5ecm* LT THINTRETH -
7.

FHTEIIMARA 20U T THE (FEHELITF
WL ZRER L T, BEEFEEOME D 25%
BEICHTET /MM S (cerebellar mutism)

(385)

DSB8 & 22 5%, Dentatorubrothalamic
tract DEENHG T2 L vwbhTwsY. fitk
48-T2 IEHRICHET, R, A Yy T ORH,
CIBHAEAT, /AN ECRIET 5. RN RG
B3R <, BRI 23R 247D BuEDN
R LG 255, FhfldHkEShTBY, K
B/ MRE O FEEE, BAEENFRY 9 5.

2. EFXRE

EREE R /NERIER O 3% 5 A WHO
grade TOEETH Y, BAEOFRERN ZRIBFEI
FH GTR & gHmECch 5. AR EKESK
D 5 EELFHIT 50-60% M TH Y, HER
MR TH D, EMR (anaplastic ependymo-
ma, WHO grade ) 8 25%\ZHEAET 5 4%, FfR
BEFRIZLTLOMHBAL Y. FHEABRRTF L
LT, FUBHISSE, WoRAEE, MRAE
PR, BEREARBRESERNINL TV A,

HEayh e QOL 2D 2 KO TF23FM T
bbb (NBEOHEE] LIFXh 5.
Sutton (1990) & GTR or near GTR @ 5 A=
A¥60%, STR (H4AH, WHEIWWLT) Tk
21% Tdh o724 LY, Pollack(1995) i GTR @5
IEHEAERH80%, GTR UALTIE 2% Th o721
T35, Perilongo(1997) &, 10 4EAEFRTR
T GTR Tk 70%, STR Tl 32% & i B2
WAET 52 & %7 L1725, Robertoson(CCG-921)
\¥, FRAEESS 1.5 cm? DUF O 5 4R PFS 13 66%,
ZFRULETIR5ENPES 11% EHEL TV 7.
BRDOT0%I/HITH Y, RATHIEIFHIE
DREKXEFTHB. —7, GIR & near GTR @
MICEHEROZEZED LN DS, FARNBE
R U7 ER T 5 BE o IER T QOL
DB EIP SO SN, HHE S EDREE
BARHEOHEMIIKRE S EAE NS 720, BEL
TeWABHE AT ) REFH N2 5.

R b EREBEIIMECRENICHFET A2 &
Al d, TRECHER LR LBE AL Ty
HHH %, KER EXREIZ GTR OFH0E L HE
HOATHEELD 2HLMEShTWEY. —),
AR LREIZEEFHEETH L. BRI E

NI | -El ectronic Library Service



Japanese Soci ety of Pediatric Henatol ogy/ Oncol ogy

AL S (1) /MR, (2)84ERHE, (3)
BARMEE, (4)/Mafgamicairons. BE
A X D FRERIE R U 2 7 23R 5. Tkezaki
DAL 10 FALFEDE 4 BRE M H R E T 0%,
84 BRI IE W 54 T 50%, RIFEAE TR
100%TH B DD, BYTFHRIZE4PERED
FEEAIC X B 2 RG22V, 44 BRI
&L EEARET 5 &, SRICIRIRERREE
RHEMMRERE  BET 5. EHEAE BRI
IRl - T REE A2 X721 9 A 7208 ICEE B
BT 5. NIRAESTE EAHE X TR S X
AL L) ICHRAETE2DFMY A7 058 (K 2).

itk MRI CHAFNES: 7 38D A 554, BRI
BTz, RFTERPERTH YV EBFOE
FOBREWZEPREFEE ORKDENTH 5.
Foreman 5 PR CTEWEHIEZLR < 80% D
GTR 2K LTV 50 BFMIIBT 5 E
w7 GTR, EEOMEIZH 5.

SCRRBI T R AHE O A 1E 42-62% Td 1Y,

(A) j (B)

©) (D)

2 1%, BYoE4REMIO FKIE.

A TR MRI KRB, 56 4 MELZ SR LRI HER
BRI E CMET MMM FXELRT.

B : MRIT2 Sk 2 31 % Luschka L% #FTHMMIZE
B30 APFRMOEEELRZ & E2RT.

C, D : itk MRI THEAZRD R\,

T 4 I T8 2R 0 ERIEIZ DV CRAVFHIYE
WA DL Z b, RHFROWHEITITH
2B ORI Z R 2 TR 5w,

3. RiafES

HHE T ERIES D 3%, /NEEE D 15%
20 B, MREE (W 50%), HET EARL
(#130%), RIEZHOMEICTEAT S, G, A
WM OZ KM, HEOA M X ) IRERIEIZZ 1K
2720, % OFNCBY Bl 2 E O BN
IZOWTIREmATR S NS, AR IE L4
P T =N L B B0, TRUIHIEZIRED
W E RS,

P R U905 BE 35 T e 52 12 L AL S U R R A AR
LB, ARUIERNL, KEUEOAEEIC X ) BHEEN,
WHSETFN, BTN ECOHELER T LI
BT 5. KEEJEZ 0 5w T AL T3
B AR, AR RAERIES; TIPSR Ak &
FIMEIRPBMAERIELE 25 (M3). HE
BERAENIEMERMORVEIETH S, K
JE LR RER B EZETH 5720, Fil
WXL AERBEOBERIZIZEAE R, L2L,
RS T RARERIES O X 5 (NI 3 ik 2 B
BRMOMBIZHE SR WHEIE, BEHRREICLD
BV R WA 2 Z LA X 0 BRI & T S
Bl BRVDA.

WeHE DLA o IR g% (Non germinoma-
tous germ cell tumors, NGGCs) DiB#EI, A
HHVIES~Y—H — 12X BB ED bR
BHEIRREARTH 5. Kochi » (2003) 1%, &
EYERHRRLE, SN, BRJEVEE, RIS IENE
7 & NGGCs 12 U TILS UG H# 2 B1T L,
WRAT U 72 % it d 5 & L0 X 0 BB iU
EHRELTVWAY, BREEREIAEETHSC
LAWY me s oy, LERIHRIE
BRI L EREZ 2T 0w) 77 u—
FREFLTWS (X4).

4. RHEAE - AE - R T ERERMEE MATEE
HpRE, Pz, 1R HRTH»OR8ET S
low grade astrocytoma % —¥& L "C optic pathway

NI | -El ectronic Library Service



Japanese Soci ety of Pediatric Henatol ogy/ Oncol ogy

(c)

B3 15%F, =i, AT EREHOMNE

A HET MRI A& bV a7 58 LRI TS
B ES & RT .

B AR LS Y R 57 AR AR AR R 0 MRT SR I {52 13

HEIWENOEEO IR H IR TwE L %$“§".
C  {LEBEHRIBR B ICEEEMRICR Y 6 £H0 MRI
THRBZRED RV, HEETH 15 F8 LiGE & Hk
In7.

glioma LIERZ EH% . £& LTHAME GK
AKi) (CHRAEL, MRS SEEIRAN R TR
&% 0.01-0.02% D 2 ER TH 5. KREfaH
WHO grade I OFBREEEMBETH 528, —5
2 grade T \Z433E & N 5 BAREUR M 2 0 i &
(pilomyxoid astrocytoma, PMA) 2543 5.

10 FFALFRIT 74-96% L MESNTB Y, &iE

WCEALTAEBETHLZ 0D, QOL /b4
BOAEFUHAERTL I ENRET -V ELR D,
SESE IR B T UL AERF A9 MRI, BRBMSRA, WM
FICE DRSS L CTEEONE % D 5.
RERE R HHEIRE & L TOEREZ R LZEAI
EFMERE & 5.

BIZE7 - R T IRIC S L2 R, @WiEsE
3em PLEORELZEBEREE LTS aNEZ &0
%<, FSRBIO 21 %IZFREREEE (BWnE S,
HAET, BIRZ L) CRIET S, AR I
RERE R HINEE EASUIETH B 720, EROFEH R
HEeEMics ¥ 5. Packer HAVRL72X 91,

(387)

(&)
4 TRAKRE, T EREROR I

(Embryonal carcinoma, teratoma, germinoma)
HHEEET MRI & bV 282 58 BRI Gd CHE
SNBEREZRT.
B:AEKICH & L¥ R BRERL BT LB
MRI I ZNE DAY — R FRAFIE S 2 /R T
C: &Rl o MRL WHHEZHIFEETHY, &
MHIBEOREFEIRZO o7, HER 8§ EREBLTE
D, BEEHEE N

ZOER I RER IR EET A LW,
MREELRT L5 2PMTRT 2% 5%
FMOT—iL, KEFEDSD 2 B5E 1135
TR OMR, FIEBORE, M2 Tdhy,
AR T OfHIC L O THIKT I, HRED
WIERAEZBET S (M5). LB
HMAADREITE Y, FIREERAEE LmEE W
SWOREERE RET BHH 5.

5. XE_E high-grade astrocytoma

ANBIZBWTH KBERER 7Y + —<DOFH
TR AL & RN M T 21617 M
B (>90%) 12815 54 PFS 35% 2 L
T, WL TOWHUETIIT%EEREDODERER
DTS, FHIC L O H 72 R REIRASH 72 b B
FORRPEALT 2H1E 14% ThH o 72, KA
AR TERVERE L ZE XTI,

NI | -El ectronic Library Service



Japanese Soci ety of Pediatric Henatol ogy/ Oncol ogy

(C)

5 23, B, FIRGEREECREL-HAE - HE
T BB AL IR AR R M e

AMRIICCE LHICKEELZE I BEE 22D 5.
MRI FixERMICRZ 2P FH R TRk rEY
WHETH - 7.

B : #ii#% MRI CTHEOBEIX FERSNTEBY, K
FIE SR L7
C:LFEBITCELITHI L Th TP LBRTEEZRAD S
DR E L -7z 6 R CHAREE, NowEE, a0
RERREZ RO\,

B ZEPEL CTHRT AEE TIE, FEICKS
KRBT & Mk 5 R0 OESERES TR O T— 1
LB, EEUORBEL T, Efd 50
FFET =T a VI AR THRBES Z E L,
g /IR 5. MBS RNERY, F ¢
F—3a v, HiF MRI 7 EOFEMBHESITL Y,
WHEESH ELTwa, RATIEWERZ2EETF
ik, METIEEARECH L. F7o, HRRT
IIAEBER MRIIC X 5 FEER EB) X € & # A
Wit TdH 5 7% EORIFNH 5

6. X#_Lt low-grade astrocytoma

K% I low-grade astrocytoma D FE % HET
LHEKORFIIEEHEE L EERERMTH D
(MF AL T 5)Y, ARRRERO E# T
KEWw, GTRD54EPFSIE 5% B2 THD,
% L OMETIZ100% & 315, £ < i pilocytic

(388)

astrocytoma T& Y diffuse astrocytoma (2 L
TFREIEHFTH S WThIZLAHEAD
low-grade astrocytoma (25 L ENICTFHRR
HTHh, QOL 2o Z2RMAETO-DICET
WL 2WERIFSALWE, GTR 2 TE L
FENERIIAETH 505, BEREEOLAICIE
GTR ZWEETH 5. MfHERZHS VL H I
TORWEST S EICX D, RAHHRERS E T2
BOENTHILENTEX S,

7. XELPNET, ATRT

PRI AR % 1T - C b W N B3 L1B%: - i
LR ORBE O AR TH S, Reddy 513 GTR
F 721d near GTR O AV FHEN LW Z R L7
ELTWwaED (P=0.21), &MHOERIIAH
T&H %%, ATRT i 5 @B F OILLIRE O/,
K, WREICRAT 2B TFRAROEETH
L. HARERIC X DEERNEOI Y fa— Lk
HERZW 2SN 5, Chi 513 20 Bl % 552
W 2 TN &AL #G 2 17w 2 4F PFS
53%, overall survival 70% % & L T v 5.
GTR & 11 #1 (55%), STR 26 %] (30%) TH
57278, WIRAHEOERITAHTH 52V,

WO R b M LR R 2 AL SRR IR
WA EPEETHY, FMAIHEIZL S
BT 2T ER 52w,

m % &

INBOEVERIESE L, 728 2 ENUE S ENR R
W% Fo WAVBHEDS W T S B THEEEZ 725
TIEDTELRWERBATH L. WIRERRENR
BEF—AMEY FIFCEO—BE L TORE 2 R
72T EARDENT WS, MERIIEEROE ML,
QOL T RAbF A BIGHEOENEZ B 7257
I BFHAEHEZEL VW ETHL. FOL
TCELMYEEZHMET LI L, iR OIEA
R EERL20NER SRV,

X B

1) Albright AL, et al: Effects of medulloblastoma

resections on outcome in children: a report from the

NI | -El ectronic Library Service



Japanese Soci ety of Pediatric Henatol ogy/ Oncol ogy

Children’s Cancer Group. Neurosurgery, 38:
265-71, 1996

2. Morris EB, et.al: Proximal dentatothalamocortical
tract involvement in posterior fossa syndrome.
Brain, 132 : 3087-95, 2009

3) Pollack IF, et. al: Mutism and pseudobulbar
symptoms after resection of posterior fossa tumors
in children: incidence and pathophysiology.
Neurosurgery, 37 : 885-93, 1995

4) Sutton LN, et.al: Prognostic factors in childhood
ependymomas. Pediatr Neurosurg, 16 : 57-65,
1990-1991

5) Pollack IF, et al: Intracranial ependymomas of
childhood: long-term outcome and prognostic
factors. Neurosurgery, 37 : 655-66, 1995

6) Perilongo G, et.al: Analyses of prognostic factors
in a retrospective review of 92 children with
ependymoma: Italian Pediatric Neuro-oncology
Group. Med Pediatr Oncol, 29 : 79-85, 1997

7) Robertson PL, et al: Survival and prognostic
factors following radiation therapy and chemother-
apy for ependymomas in children: a report of the
Children’s Cancer Group. ] Neurosurg, 88 : 695-703,
1998

8) Palma L, Celli P, et.al. The importance of surgery
in supratentorial ependymomas. Long-term surviv-
al in a series of 23 cases. Childs Nerv Syst 16 :
170-5, 2000

9) IkezakiK, etal.

localization with postoperative survival in posterior

Correlation of microanatomical

fossa ependymoma. Neurosurgery 32 : 38-44, 1993

10) Foreman NK, et. al: Second-look surgery for
incompletely resected fourth ventricle ependymo-
mas: technical case report. Neurosurgery, 40 :
856-60, 1997

11) Shu H K, et.al: Childhood intracranial ependy-
moma. twenty-year experience from a single
institution. Cancer, 110 : 432-41, 2007

12) Kochi M, , et.al: Successful treatment of intracra-

(389)

nial nongerminomatous malignant germ cell tumors
by administering neoadjuvant chemotherapy and
radiotherapy before excision of residual tumors. ]
Neurosurg, 99 : 106-14, 2003

13) Friedman A, et.al: Management of Malignant
Pineal Germ Cell Tumors with Residual Mature

48 : 518-523, 2001

14) Packer R], et. al. Carboplatin and vincristine

Teratoma. Neurosurgery,

chemotherapy for children with newly diagnosed
progressive low-grade gliomas. J Neurosurg, 86 :
747-54, 1997

15) Gropman AL, et.al. Treatment of Diencephalic
Syndrome with Chemotherapy. Growth, Tumor
Response, and Long Term Control. Cancer, 83 :
166-72, 1998

16) Campbell JW, et.al: High-grade Astrocytomas in
Children: Radiologically Complete Resection Is
Associated with an Excellent Long-term Prognosis.
Neurosurgery, 38 : 258-264, 1996

17) Wisoff JH, et.al. Current neurosurgical manage-
ment and the impact of the extent of resection in the
treatment of malignant gliomas of childhood: a
report of the Children’'s Cancer Group trial no.
CCG-945. ] Neurosurg, 89 : 52-9, 1998

18) Pollack IF, et. al: Supratentorial hemispheric
gliomas. in Principle and Practice of Pediatric
Neurosurgery. Albrigh AL, et.al eds, Thieme, New
York, 2008, pp511-530,

19) Pollack IF, et. al: Low-grade gliomas of the
cerebral hemispheres in children: an analysis of 71
cases. ] Neurosurg, 82 : 536-47, 1995

20) Reddy AT, et al: Outcome for children with
supratentorial primitive neuroectodermal tumors
treated with surgery, radiation, and chemotherapy.
Cancer, 88 : 2189-93, 2000

21) Chi SN, et.al: Intensive multimodality treatment
for children with newly diagnosed CNS atypical
teratoid rhabdoid tumor. J Clin Oncol, 27 : 385~9,
2009

NI | -El ectronic Library Service



Japanese Soci ety of Pediatric Henatol ogy/ Oncol ogy

The role of surgery in multidisciplinary treatment of
pediatric brain tumors

Tatsuva NAGASHIMA, Atsufumi KAWAMURA, Kazuki YAMAMOTO

Department of Neurosurgery, Kobe Children's Hospital

Surgical treatment plays a central role in the management of most brain tumors except pontine glioma
and germinoma. Treatment is often multidisciplinary and has become increasingly complex.

Questions remain with regard to the surgical treatment of pediatric brain tumors. For example, what is
the best operative approach for the fourth ventricle ependymoma that is invasive of the brain stem?
Complete resection of ependymomas that invade the fourth ventricle floor are much more difficult and
achieved with higher complication rates. Although total removal is the single most important prognostic
factor, it was achieved in only 60% of patients in past studies.

Medulloblastoma of the fourth ventricle usually involve the vermis, but can involve the brain stem. GTR
of the tumor is the goal of surgery. However, a small amount of residual tumor (<1.5cm?) invading the
brain stem do not appear to influence overall outcome. Cerebellar mutism is a unique surgical complication
that is characterized by mutism, abulia, high pitched cry, and oral motor apraxia.

The indications of surgery in chiasmatic/hypothalamic astrocytomas are still evolving. The risks of
aggressive resection are significant and there is increasing evidence that chemotherapy is an effective
treatment for these tumors. The goals of surgical treatment include biopsy, subtotal resection, and
decompression of surrounding neural structures with minimal morbidity.

There is overwhelming evidence that cytoreductive surgery is beneficial to children with both benign
and malignant gliomas. PNET and ATRT are very malignant tumors resistant to chemo- and radiotherapy.
The role of GTR is less clear in these tumors.

Key words: Pediatric Brain Tumor, Multidisciplinary Treatment, Neurosurgery
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