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Intracellular Detoxification DNA-repair
accumulaticp_

Membrane  Cytoplasm NA  Nucleus
Interstrand crosslink
CDDP  —( CDDP ~,. ~NH3
~Pt _NH3

Glutathione
(GSH) Intrastrand crosslink
~ —~MNH3
2Pt NH3

Glutathione S -Pt
—  —NH3
Pt ~NH3

S - Protein

GS - - NH3
Gs -Pt~ NH3

GS-X pump : Ishikawa, T. JBC 268:20116, 1993

E2 b MEHRICBITASATSF ) (CDDP) OFIEPIERLY A
VAT TF o xEmME, SRMTOMRAEREEROICAIE L, VAT T FomitE
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1 biosynthesis *indting emyme
1st Step; y-Glutamylcysteine Synthetase ( 1-GCS)
glutamate i\ yglutamylcysteine
+ .
cysteine ,ro  App 4 pi
2nd Step; Glutathione Synthetase

y-glutamylcysteine e glutathione
+ glycine (GSH)
ATP ADP + Pi

Human yGlutamylcysteine Synthetase ( y-GCS)

Heavy subunit: 73 kDa, 637 aa, catalytic activity
Light subunit: 28 kDa, 274 aa, regulatory activity

(Huang, CH. JBC268:19675, 1993)

2 export

B5 yZAEINVATA U ARBEE (v-GCS) B FEAMIBIIBITS, YATTFF
it

1. ¥ “GCScDNA transfected human SCLC cells
SBC-3 SBC-3IGCS

Intracellular GSH content 4.46 8.91
( nmolmy prot) -] =T I
0.24 1.61
Sensitivity to CDDP + i T
(Icso, mM ; (x 6.7 fg }

*n<0.001 comparison with SBC-3

2.Increased ¥ ~GCS mRNA in cisplatin-treated
lung cancer patients (Hiroshima Univ.,JJCR, "97)

Does ¥ —~GCS expression link to cisplatin-resistance?

How does CDDP regulate ¥ —~GCS expression by cisplatin?
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COS #ifaic vy -GCS METFOZ7rE—# —FRO L L VHloThofcm v A MF7 2 b
ANETTAI FELFE—F—BIEFLZEALLTZ A F& cotransfection L,
cis-acting element DIEHEZFE L, HloTWoT, RECENWTZIFI/APOLIS
T, AREEEESMET T 2 L0, RO RRAHICHICEETHS LR
Haihd,

GHEBRLAR—2—a VA 57 COSTHRT DEFEM (¥
5 = 0 50 100 150

K7 YRFTF M X OKREMFFIC v -GCS B FOEEEMEIZEE T2 cistacting
element AT #E R

Positive T a4

-1423 -664 -3?5 -241 -1|92 -108 | -28 +91

Positive COS-7 cells

v | | i

c{ap1}{nFks HarelAr2 APt HAT-rich]  Gerich | y-GCS |

-1423 192 T +99

Important
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X8 INFFHAAKDHEAl (w4 b~vA 2 C) MittERE KW-2149 ATk L2 5022

Cell line mitomycin C KW-2149
NIH/3T3 0.7 0.44
3T3/GCS 2.9 4.1) 0.67 (1.5)
3T3/Neo 18 (26) 047  (1.1)
PC-14 0.08 0.01
PC-14/CDDP 0.55 (6.3) 0.025 (23)
K562 0.075 0.049
K562/ADM 0875  (11.7) 0.082 ( 1.9)
MCF-7 0.008 0.075
MCF-7/ADM 0.0725 (8.0) 0.33 (43)
SBC-3 0.044 0.0049
SBC-3/ADM 0087  (15) 00036  (0.73)

MTT assay :IC50 g g/ml (R.R.)

7"GCS MEFEAMBICHE VTR A bvA o Clorts 22845 L, S
HEIZBV T hAREmMMEE LT, — KW-2149 (321 6 OfE#RIZBs VT, ERETH
%,

B9 ZD0473Izxd B AL T F ittt mAR{ER

EHEUATTF UM BRI B R TS F AT ATHEE L FR S5 T
(L& TH D ZD04T3 Ioxt3 B IEacEN,

IC,,values' (u M) Relative resistance

va lue’
PC-14 PC-14CDDP
CDP 299031 2416+0.45 8.07
ZD0473 17.68+0.92 3398+5.93 1.92
SBC-3 SBC-3CDDP
CLDP 049006 489+081 10.02
ZD0473 095016 329+030 3.46
PC-9 PC-9CDDP
CIDP 186057 3608+3.49 19.42
ZD0473 15874+1.28 3586224 2.28
H69 H69/CDDP
CLDP 1334+1.11 4066+1.87 3.05
ZD0473 896139 1337+3.34 1.49

a:|Cy value by MTT assay is the mean=+ SD of 3 independent experiments.
b : Relative resistance value equals the IC, of the resistant cell line divided
by the IC of the parental cell line.
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10 5-GCS. V¥ FA X DA (VAFFF) Ttttk & ZDTRARD =8 D
&

The rational approach to drug resistance in 1997

K11 v-GCSBEFEAMBICKITS, GSX R AICLD VAT T F Utk

SBC-3 SBC-3/GCS
—_ BSO (mM) 0 0 10
GSH content 4.46 8.91 0.61
{nmol!mg prot.) E-” +p98 ™ + 0,12
Gsrx_ pump 0.14 0.22 0.21
activity * 0.02 £001 ™ % 002
{pmolimg prot.)

Pt accumulation 0.56 040 0.45

(nmolimg prot.} +*

0.05 £0,04 + 0.06
Sensitivity to 0.24 161 1.16
cisplatin. (¢ s ™y % o002 +007 ™ 042
(6.7) 48
*p<0.001, *p<0.01 comparison with SBC-3

1. v-60S MEFOBMEROLER. MBAGHES | S-XRUTEHELR
PLEMBET 2L T. YRATSFUCHTIMEEOESE ZRBHT.
2. BSOIZk HGSHDETFIL, GS-XRY TEMHICHEOREEEA T, o1,

12 MEACEES VYT AasEL TRy T

Regulation of intracellular GSH
1 Dbiosynthesis
2 export
GSSG and GS-X export pump

Extraceliular (M order) llmracellular GSH (58 mM) gy

YCF1 — GsSG = GSH
= 11c4 ~—— LTMd

P
:

cMOAT P Gs-Cd s |

GSH
(Gs-Adr) = adriamycin
?
Gs-Pt . CDDP
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E13 SMRP (MRP5) &ftio> ABC 2A—/,8—7 7 I VU & OFEFREE

N-terminus C-terminus

Walker motif ; Symbol of active P gene
Walow, L EM, Sareste, M, Runewick, 1, snd Gy, i, L (V982 M0 L, 1, MS.951.
Homology analysis of predicted amino acid sequence
SMRP MRP cMOAT YCF1 P-gp
946aa 1531aa 1545aa 1515aa 1281aa
SMRP i 41.5% 41.6% 39.6% 22.6%
S 885 aa 884 aa 879 aa 926 aa

14 SMRP (MRP5) #{nT D5

Short Type of Multidrug
Resistance Protein Homologue

- 946 amino acid
- two ABC region with Walker motifes

- mapped on chromosome 3 at 27

- highly expressed in brain

- highly expressed in drug-resistant cells

- increased expression after cisplatin-based chemotherapy in patients
B o B OB OM hgﬁ&id\ka
mEy Mg o RRR B N ER

#
i
7]

o

[sMRP

i MRP :16p 131
MRP cMOAT :10q 24
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H1T7HMRP5 mRNAD I8

PC-14  N231 SBC3 MCF-7 K562
P C P C P A P A P A

e -

Sne e -

MRP5 4§

B -actin ‘ . ﬁ

VARATSF UittE® FRYFPIAUitiEH
P : ¥
C:YARTSFUREHR
A:F7RUTIA Uitk

#2004 g RNAZRNase 7054 L3 Uik TRIFZT o1

16
At A B EZIRFIZE (THMRP5 mRNAD #I]

10 - p=0.0472 p=0.0023
fe]

0.01

-
-~
<
A
2
[~
£
wn
{8
=
A

l

|

|

K ®
0001 F—gi .
non-PT PT  non-PT PT

EfEAm et
EXEERSLUEBERICHETIRBELAINERT-PCREICK>TERL. 7

SFFHAZECLEREBTHE(PDEFEITHnon-P THBEER 21T
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17 cDNA 7T LAICXDBETFIEEBMIT

Samples (Tumor cell lines) Expose to X-ray films and developping

iy D,
O e N~
L @ @
Control Drug exposure

v \

S Data analysis '
v Sample B ¥

v \

22P Jabelled cDNA probe synthesis

Hgugp gt
¥ \/

Hybridize to cDNA macroarray membranes

T
THT

bl

[RNRNE (RN
1111

|

18
A cDNA 7 4 W& —T LA &k BEET T FHbA WM OB G T HRELE)

Carboplatin (100 z M) Nedaplatin (10 u M)
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Recent Developments in MR Imaging in the Diagnosis of Brain Tumors
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& L T echo-planar imaging 1= & % /¥, Bz T2+58
BEVE DERTHV6MTWS, Zhick b
MRI E{&R TR 2% & QWD 472 & 3Bl
HL L, AS REEAOEROF M2 ETH 5,
AETERANCH SN S ORBNEOREIZEL
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Fig.1. A 50-year-old man with glioblastoma in the right temporal lobe.

A, Postcontrast T1-weighted image shows a tumor with ringlike enhancement and p_erifoca! edema.
B, "Slope" map of perfusion study, which reflects the degree of and time to the maximum signal drop, shows
hypervascularity of the tumor as hyperintensity.
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Fig. 2B

Fig.2. A 67-year-old woman with left sphenoidal ridge meningioma.

A, Postcontrast T1-weighted image shows a well enhanced mass upon the left sphenoidal ridge.

B, Sequential MR DSA images (upper left to lower right) show a marked stain of the tumor that starts to appear
in the early arterial phase. Note that a dilated branch of the middle meningeal artery supplying the meningioma
is demonstrated (arrow).
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imaging. Radiology 223:11-29, 2002
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Fig. 3C

Fig.3. A 48-year-old woman with anaplastic astrocytoma originated in the left
frontal lobe.

A, Postcontrast T1-weighted image shows an irregularly enhanced mass with large cystic components.
B, Diffusion-weighted image shows hyperintensity in the solid part of the tumor.

C, Apparent diffusion coefficient map shows hypointensity in the solid part representing restricted diffusion
(arrows).
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Fig. 4B

Fig.4. A 70-year-old man with postoperative residual grade-III astrocytoma
in the left thalamus.

A, T2-weighted image shows hyperintense mass in the left thalamus.
B, Diffusion fractional anisotropy map in the coronal section shows the intact left pyramidal tract that is slightly

displaced (arrows) due to the tumor (¥).
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Fig.5. A 57-year-old man with metastasis from lung adenocarcinoma.

A, Postcontrast T1-weighted image shows an enhancing mass in the left frontal lobe.

B. MR spectroscopy shows increase in choline (3.2 ppm) and lactate (1.3 ppm). Decrease in NAA (2.0 ppm) is
also noted.

C, MR spectroscopy obtained on the following day of stereotactic radiosurgery shows lowered peak of choline as
well as increased peak of lactate probably due to damage of tumor tissue caused by therapy.
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G
Fig.1

A and B, immunohistochemical staining for bFGF in the cytoplasm of the tumor cells. The tumor cells show
moderate (A) or strong (B) cytoplasmic immunoreactivity for bFGF. C, a negative control for bFGF
immunostaining (B) using purified mouse monoclonal antibody 1gG2b class directed against Aspergillus niger
glucose oxidase. D, E, and F, immunohistochemical staining for bFGF in the nuclei of the tumor cells. There is
scarcely any immunoreactivity for bFGF in the nuclei of the tumor cells (D). Approximately half of the nuclei of
the tumor cells are immunopositive for bFGF (E). Almost all the nuclei of the tumor cells are immunopositive for
bFGF (F). G and H, immunohistochemical staining for FGFR1. A part of the tumor cells show moderate (G) or
strong (H) cytoplasmic immunoreactivity for FGFR1. 1, a negative control for FGFR1 immunostaining (H) using
rabbit immunoglobulin. A-I: original magnification, > 150; counterstained with hematoxylin.
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Fig.2

A, Survival curves (Kaplan-Meier method) for the patients having astrocytic tumors whose tumors had less than
1% (low NI), 1 to 80% (moderate NI), or more than 80% bFGF nuclear index (high NI). B, Survival curves
(Kaplan-Meier method) for the patients having anaplastic astrocytomas whose tumors had less than 1% (low NI),
1 to 80% (moderate NI), or more than 80% bFGF nuclear index (high NI).
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Fig.3

Western blot analysis for bFGF in the nuclear fractions of the tumor specimens. One sample containing 12 micro
g of protein was applied to each lane in 15% sodium dodecyl sulfate polyacrylamide gel electrophoresis. The
only one sample that had no bFGF immunoreactivity in the nuclei of the tumor cells in the immunohistochemistry
(NI: 0%) mistakenly contained 24 _g of protein in this assay. The nuclear fractions of the two tumor specimens
that had the moderate (NI: 58%) or high NI (NI: 100%) demonstrated high molecular weight bFGF (22 and/or 24
kDa). The nuclear fraction of the tumor specimen that had the low NI demonstrated no HMW bFGF isoform
although this sample contained twice as much protein as the other two samples did. Recombinant bFGF (17.5
kDa, Santa Cruz) was used as a positive control. NI: nuclear index. rbFGF: recombinant bFGF.
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2V, :
MlgPHEBTHEL TVv 3 7 n 74— LDERN
BEERITEZTIBNS T T A 2 A THB, &
D i ik . = R J0 8B & ¥k B ¥ (2-Dimensional
Electrophoresis : 2-DE). B &7 (Mass Spectrometry :
MS) & EPEERELIE (Bioinformatics) D =27 & #E
HEhTtwd?), Zhickh, £@E#HosTFEES
FUYNRITELRLVTEBRTE LWL o1,
EFEMRADE VI ERORBARIZ Y v R 7E2H

RBEBZELTHOTAREL D, v 0ELEZ
NS OHAEERABE DEDIY—F v rThH b,
B RS 7 & DR BBAHER 2 B W T R F IR A TR
HEWIFETLTWAY A7 EBEZRITET AL
itk b, HHROFEE RS L b b IEFEICFHRSH
HHgE A Z ELHFaNLY, EoIFHEFA =X
LARBOTHEZRAZ2HoTwE Y N E2E
ETENL. 2N 2ENET2LEMEET LT
BB oL EELHTL 3 TH 35, AL
Tk, REHNNEETHE27A a4 F—<OF
BENESEL 7ot —A - Fuz2r74 Y0748
Y—vEOMIGEBFTAZ LI, PA MY
A b—DHEELERICEHEL, BEOY—4 v F
ED B R EHEEMET AL EZEMEL
y

[&;&AE]

Materials | fFEEREWI A3HEE L T\ 5 astrocytic tumors
70 $l(Glioblastoma multiforme[GM152 ], anaplastic
astrocytoma[AA]13 fll, astrocytoma 5 ), IE#M4 10
FlesRE L,

2D-Electrophoresis : Hf&#E40>5 homogenizer & 5
HEHAB L7077 —EHEAZED lysis
buffer Z VT H v 3 2 EoBE2 Mt L, #ENER
ICHRAEHEME L7, 2 100pg &, IRFE L CHAPS %
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& sample buffer IZ¥&M# L. ImmobilineTM DryStrip
(pH3-10) & MultiphorT™M 11 Z VT —XRICHSE S
BRI ZET o7, HWT, SDS & DIT MW T
DryStrip OF#{bE2T>7%. —XGH SDS-PAGE
AT L7z, SEPEICTARy F2AELL 24,
Phoretix 2D software & SWISS 2D-PAGE 7 —# X — 2
TTR 774 VY IRy — v OREEESL - BIT 21T
ooy 28

MALDI-TOF MS(Matrix-assisted laser desorption /
ionization-time of flight mass spectrometry) : 2 v I
FUIDHL. MY Pt AAMBEGL =R, &
SN 7T FIREYE . AXIMA-CFR( B RB(ERT)
CTHB 2177, Bohik<7F FEROM
HEDED S BEY 7 b MASCOT % B> T peptide
mass fingerprinting(PMF)IZ X % 4 v 8 2 BRIE %247
Lo 3 i

Statistics : SPSS software IZ & D @RiF % T - 7=,
Astrocytic tumors DML L BT 2 & o 7 H O M
H B 5 4387 (diseriminate analysis), 78 F 4 —
L7774 TR — ik B FEFMOE
UK - BEREORITE I I ZPEREAY 2 7 2 & — AT (cluster
analysis) & i\ 7z,

(% R
2D-Electrophoresis
ZRITERKBIDORER, FE 350 @OALR v b
VRS NT, ZOERN Y — 2 IZABEIC XY
EZRPROoN, A—-HEROEETHLELD
Bip B ARy FPBRWIEE I NI (Figl).

Proteome profiling patterns

Astrocytic tumors 70 FliZ BT, FERER L — F
CE>THREIERRORL 2 ¥ v 8 0 HE AR a7
LDt L 72RR, 2F0% 15%., 0oy >3
7 GO ST,

Cluster analysis

80 &tk %, st —L - -7u7740 0
Y—VICEDSOTI I A —BIFL 1=, EERIEE
THE—E#BALIZ 2 7 A% — 39, astrocytoma grade 2 D
5 Pk 4 BIDSIE RN & RAEIEREIC 7 9 Ay — S,
% 7o, WIT glioblastoma (& Z D% { BEHED» 5 &b
MORBICY 5 A5 — 8Nk, CROOBRLD.
TRTFA—L TR T L) TR =itk D,
astrocytic tumor DFFEMZFAMLATIEETH S 2 &8
R E N,

MALDI-TOF MS
“RTGEIKBOTSNV EDOARy FETIHH L,
HEAWZTIZEICED, 2R HOREHNT
HBTh-o7, ZORRIZ, F—FR—RIZETL R
By b=y Fr7E—HLTwid, ZRLELK
B7—FR—ALICEEL WY Y A7 ERPRID

R IEOREICEICERTH S,

[Z %]

SEEA . BEREEN - 4 2 EHEFEHO
MRt & o RN 2 ICAEE DA S £ v Blsh
S7eTA—L@BRICERL, PALOY A F—=
OEMEESBICR 2R, ZTORE. ZXTE
RikE» /o 7urt—A - FuzrL Yy
TRy — B LR L TwB Z EASTRE L,
TAroHA b—<OEMEFELE#ET Iy VE
o oSz, Th s, ZEPIEEER
FEZY—TEH2—Hh—L LCOIGHD. 3k HE
geft iz L BTZREEHR O 20 6 B X LT 72 i
MRS I, FRPIEHEEIR CER L 23 hs
HEAHER 5 2 HEHEDH Y, £/, Codhhs,
BIEEEHEUDL &) ¥l FENINREINS
AREELH D, RAXORKMWEELZZI12h 5,

TaFAIs Aok, B EEBESA LT
BrbickoTHHEEN-RELRVDELAY v
SNOEB, BEOTTFENE R AR D 5,
Lo L. CHEEIZFEICEU2TBI21Z. Z20BH#S
YARVEBERTO R AICBWTHICEEL LD,
Iy, ZRIET AT EBBRETHZ, i, »
bWwsy ) LBIED TR ADI B, Fig2 THRLE
validation & % W2 ¥ — 47 v b+ @ B # {b (target
optimization) L FEIEN B ETTH Y, 2D Y V30 H
DO TRZNRRHIGT 2 BETOBEZFAS L v
AT ks, HEAE, FHEBEETFERR
Lz oid, 20BN~ S I 2 DfEE#M
GFEZOHL. FS AT 2oy VAR v Y
TR 7 ADEMZITI OBREFBRTHS, =
DAT v 7Tlk, RiRHELOBEFZHEFICLE
B LR EEPBRELEZ 6N D, BHIRTIE., BET
DIREERRT 2 6 2 OBEREZ A & D ic T 2 EM 24 F
- EMEFEELE W, BRAPr—2 v 2BRD
77 AREBEZBREIZ. X ERFEEZOL
WA DE T, BRLZEETFE DS 2 Ot x
Gz LT ldhEn) BicElans,

WMEFOBELZBERT30RZ20EMTHEY v
NRIETHY ., BEFRERITEIZY VS 2HOE
BE - HEERITEERE L Twa, Lizdi->T, SEEkL
DIT2hT7ANaY A F—DFE LERBICES T
YA VEBOMEETE “BRA or LI
ETBERS, Ched v 7EELbDY 0
HrVIFTFRHEOHEEFRAZRBENICEITCEN
IE, ZOBERTSREr OMBOICITASZ &I
b, 2ob “HAEER 7O TAI AT EWRIER
208 ThHY, YURNIEEFEERITT A LDE
Moz zichs, 77 GHREERRRK
FHEOREHZ Table 1 ILTF LT, 2D L, 707
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Normal Brain Astlomal II

—17

Anaplastic astro. 'Gliqblas_toma

i I
pl 8.7 8.7

Normal Brain

0

Glioblastom

Fig.1 .
2D Electrophoresis of the human samples of normal brain tissue and astrocytomas. Comparison of the spots on
2D electrophoresis among various grades of astrocytomas.
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Molecular targeting therapy

Proteomics

Fig.2

Genomic drug discovery

i) Identification of
molecular targets

ii) Validation (target
optimization)

iii) Rationale drug
design

Molecular targeting based on the proteomics technology.

A7 ADEBLEFEICEBINZDIE, S 4 A
TARTA AL BHEEYT ) LAEPLDT T —
FTHHH), NI BIRZ2OMEMHE( 74—
FIDBEESI NS L, BEsEEI N R,
YR TEDT I BEINN»SEFDY NI EOR
REHET 2EoROEARN L FEHRIL, “Bli7 2
JEESE b8 R EIIEEE L D" L
I ETHB, SHIEFE, Y EONGEE
BEHPL CEB/S NS IHE->T, 73/ BEEHITIE
FEAEHLUEBR S ZWIZ b b TR 7
A—=NFEbLE, PBEEsb2b008HBZ L
bhroTER), EPOa—FLTWwBEI V378D
7 A= FORF — 37507 H 1000 HEETH 5.
WG TFHIL ENTWBY, LicdioT, F¥i7H
DM HEELE 7 2/ BRI OBEICET 57— R
—AMFEL T NE, Fr37EHBL 2907
W=l 7 A=, 73 /EES»S ZDH
e - BREPTFHIRRE L 25 ¢ EZ 6 b, 29
Lo zfERIE. ¥—4 v b OIEEEICIG L -2
7 3BHNOER « FHA VITEE2 T TH B,
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NEEMEFHFEINFIE Thrombospondin-1 IC &3
glioblastoma D 1E5EINE

Endogenous angiogenesis inhibitor, thrombospondin-1 inhibits glioblastoma growth

SRR B S ARV, R PO
WEOEED, AR 0. S B, I B, s B

[FU o]

Thrombospondin-1(TSP1){x 7)) A —<#3 L ®HE
iEE coBEELNEREMEFRENFHRFCcH 2",
VA —=IicB\WTYh TSPl OFRBESMERLE L5
BELBRYSH 5 Z EBMESINT WA, S 4 —
<iCXd 5 TSPI RIEOFEI(TSPI BIET 0@EFF
B & 2 TEIMGl OB 2 B L 7.

[HRE L THE]

TSP1BETHA : & MEESZ Y A —<fifa, us7
HMiBIc TSPl MEFORERV-77F 22 Fpe
DNATSD? & (FW 6%\ 75 2 £ F (pcDNAIneo.

invitrogen) % Fugene 6(Roche) % F\>T transfection L.

kanamycine FEFIMtEZ fIH L THEMREE L.
permanent transfectant T& % TSP fifil & Neo #fifitl % 45
3ZL 7z, TSP ffifE. Neo Mifid$ k CEMilaTH 3 Uy
#fa® TSP1 ¥3H% RT-PCR T mRNA %, 48 B
MRS T conditioned medium O EAFKE%
western 7' & v b TEH L 7=,

BYEY ) A —< K THEE<E 7L : TSP fMiflas X
Neo flifiE 5x 10l % SCID =7 ADE TIZiE& L. K&
THEOKE X ZERICRIE L7 (S, 3 rmd
D), MIEESE. 25 HHOE TS L, ¥4
REEL, Forsa2) YEEL ., #HiEERE
A T A TSP1 #B1% RT-PCR TmRNA %,
western blot TEHFBEHRLZFHE L /2. SL~v ) YEE
ML 37 7 4 YURZER L, MIB-1 36 TEE
WOTERE )% . CD34 Jefa THEBME & %2 E L 7,

[# %]

TSP1 BETHAMM : RT-PCR Ti TSP fifan
TSP1 mRNA F3 13 Neo Ml iR T 3 @D o 72,
Western blot "l TSP #if1< conditioned medium (2
i Neo M@ iR T 765D TSP1 D3 WHSH & =,
E 612, VEGF D4l TSP Tld Neo ICHRTET
LTz (Fig.1)e MTT 7w & A I & 2 A5 ER

T TSP #lifd & Neo MM IETEAE D IC 137D
- 7= (data not shown ).

B2 T MR O BFEPIFE : SCID mouse @ K2 T IEEE € 7
NOFER%E Fig2 127 T, TSP ffEo EEHEEIZ Neo
HRIC R THEE (p < 0.001) 1238 h» 7=, B 25
HE I = /- EEHEEo TSP FHELUZ TSP filla
DHEE T Neo HIAADMES ICHRTEFEEL Tk
(data not shown). 232 7 4 »HIH @ CD31 THAE S
N5 MEFEIZ TSP MR IEHE (5.8 = 2.8 i) T,
Neo HUfADHEE (35.6+4.5 IR THEIC(p <
0.001) Aotz —F . MIB-1 [t TR I 518
B ORETERE /1213 TSP(43.1+4.1) & Neo(53.449.1)D
flicEEE RSN d - T,

[ERH LUHRE]

TSP1 (ZHEMEMEH EMHEHETFTH D . MEEEHESE
ATt TSPI & MEFHERTFD 3T » 2 D5, [EE O [
B2 RO T V5%, Glioblastoma TlH{EERZER
ECmEHEHRTTHS VEGF DFERM LR T2
Tk, TSPl OFEBEBETTAZ ik b, [EE
DEHLZMEFENBB IS I EMRTRBINTH3Y,
FoAx DFEEETIE TSP OBFIFRBIC L H, B/ F
— v DIMEFHEEINH S, EERHEOMF A& o
NTEBH. SHEOEMES ) A —<ioid 5 TSP # 2
By & L =& EFEO A IR T,
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TSP Neo

RT-PCR

—

CM

P

TSP1 24 c¢/s

B-actin 20 c¢/s

TSP1

Western #*== (@i “'VEGF

e g

Fig.1

TSP1 transfection into U87 glioma cells. TSP1 plasmid transfected cells (TSP) and control vector transfected
cells (Neo). TSP1 mRNA expression and TSP1 secretion in TSP cells was 3 fold and 7 fold higher compared to

those of Neo cells.

5000 |
F ’ 5
—@&— |[TSP
oy (T
L)
E
E B
g 3000[H ]
3
E a0 {]
é
1000 {7

Parent U87 cells

3-«{{) Neo-transfectant

TSP1 -transfectant

0 2] [@ [6 [8 [10) (2] (i) (i6) (i8] [20] 2] [24) (26] 28] 0|

|Days After Implantation

J

Fig.2

U87 Glioma Subcutaneous Growth. 5x106 cells were injected in SCID mouse subcutaneous tissue. Tumor
volume, that was caluculated by WxWxL/2 (W: shortest and L: longest diamjeter) was measured every two days.
Tumor volume with TSP1 transfectant was significantly small compared to that with Neo-transfectatnt and parent

U87 cells.
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BMEREBEICHT S
death receptor pathway IC &k A

Treatment of malignant glioma by activation of death receptor pathways

TR EEEATR MaeEst R

Kyorin University School of Medicine, Department of Neurosurgery

Motoo Nagane, Isamu Saito

[Abstract]

TRAIL/Apo2L, a member of TNF family, induces apoptosis preferentially in human tumor cells but not in normal cells,
suggesting TRAIL, through its cognate death receptors DR4 or DRS, may serve as a potential therapeutics for intractable
malignant gliomas. Here we show that sublethal treatment with DNA-damaging chemotherapeutic drugs, CDDP and VP16,
induced increased expression of DRS5 in human glioma cells. Exposure of such cells in vitro to soluble human TRAIL in
combination with CDDP or VP16 resulted in synergistic cell death characteristic of apoptosis. Moreover, systemic in vivo
administration of TRAIL with CDDP synergistically suppressed both tumor formation and growth of established
subcutaneous human glioblastoma xenografts in nude mice and also significantly extended the survival of mice bearing
intracerebral xenografts without causing significant general toxicity. The combination treatment activated caspase cascades
through multiple signaling pathways. Furthermore, combination of TRAIL and X-ray irradiation treatment also induced
synergistic cytotoxicity in vitro. These results provide a novel therapeutic strategy for malignant gliomas in which TRAIL
could be safely and synergistically combined with conventional DNA damaging chemotherapy or radiotherapy.

Key words: TRAIL, DNA damage, glioma, apoptosis, combination treatment

[(=40%.21 )

RFEAVEER R T & % T4 B E (malignant
glioma), FfiZHE b BRI TH 5 FHHERBZF M (glio
-blastoma multiforme) k. FEFEAVERIZ L > THER
FEBBOTARTH D, FHOBREORFEILE
FNTAL W, MFREGICERMD > T 3/l
DTV 5 LTHBT R F— A (apoptosis) X Tl
AP B 7 £ 7R E e IC & D IEEass R
SNBBICEHE L TWw3B Z EH 5, apoptosis ZEE
FHET DIEEA R, BOREESRSEETE 2
LbOEEZONS,

Apoptosis Tld, F& LT 220 7+ LEERE
12 & b apoptosis DFEFT % {H  caspase DiFHE(LAAEL
3, —72l%. % oVEAIS ISR, REETF
frE EDA R L AIZL D mitochondria DHE %*§E
HT2bDTH5, fhhid, mitochondria /37,

MIPARMICFET % death receptor 24 L T, E#
caspase Z IGHEIL T A48 TH 2" (Fig.1). FicHE
DR I BB~ OMEREEZ S 2L 221
HEMEDSH A T &2 5. death ligand (TNF family) Td 5
FasL(CD95L) % TNF-a % i\ 7= B IEE o 158 5
Bt h TE L, ERBY~0L25RE5ICLNE
HEESZFRICED 60, BRIGHIZEEZE>Tw
o,

1995 £EIZ[A5E 2 417z TRAIL(Apo2L)iZ TNF family
IZJB T 2 #77- 7% death ligand T, BEEEHIIEIZERMIC
apoptosis Z @5 ¢ 5—J77. IEFMIEICIET &RE
ol ibhoHif-iitke LTHYEBRUTTER
59, TRAIL I 3HIFEREIC R T 2 R 2 5
DR4, DR5. DcR1, DcR2 23k~ LRAIEZ 1, #DWA
DR4, DR5 iZ#MAAEAMA F £ £ > death domain(DD) 2%
FFTEL. TRAIL %5 ligate 35 Z & T receptor trimeriza
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tion 23%2 Z D, DD % /i L TEAH 7% apoptosis # i3
5 EDHEKSD, —7, DeR1. DcR2 I HaER 2
DD 23FFTEE$ . TRAIL 7* 5 @ death signal # 7’0 v
27 % decoy receptor DfE| E23d 5 Z L MRS s®),
FasL § TNF-a & 8% D, TRAIL DOEEEESY~
DEeERETIEHS »phEEERS s T BRIE
F~OTFEEEDBET E R D TV 3%,

DNA BFIc X b/ DRS OFRRLFE S h
BIEDBRENIIEDSPY), DNA HEE LS
Tk U EA R I & b IEEHIE D TRAIL &
ZWEDTUEL . HEMARIEBZRDLE SN 5 AR
DEZ ol HAIZE b glioma flflakkZE H\wTZ
DRF AL . B O MAAERICE T cisplatin
(CDDP) J2 TF etoposide(VP16) iA1= & ) DRS 23558
ENns L bz, MRADOEED apoptosis DFERE DS
EE LS U OHENICHFESFE S A2 L. &
7o, BRI & TRAIL O HFRFEEICE VT H R
RN RSEO N EE2HET 5,

(A% - #8]
MRS 2

% b glioma flfafkiX, 10% heat-inactivated fetal
bovine serum B3 {3 cosmic calf serum(US7TMG. U178
MG @ &) Bt TF L-glutamine. Pen/Strep % /il 2 7= DMEM
B W T, 5%C02 T 37°CTH#EL /=,
A Ttk

CDDP, VP16 i3 Sigma(MO) X h B A L 7z, fERI L

7o fiiiE 1%, DR5(R&D Systems). DR4(BD PharMingen).

B -actin(Sigma) Td %, TRAIL. DR5-Fc, Fc DfEH
BRXMSED = L9,
invitro TDLFEHEE, TRAIL 12 ) 30805

96 7. 12 7%, 10-cm dish ZFicffiin% &k, EBH
b & FRZ L. CDDP. VP16, TRAIL % &&r ¥
pREhE I ICMA, BT v 4 X CREEZME
L7z
BRI

HfEZ w Y BOEMES:. BHIC X A E(MBR-
1505R2) (HIZA 74 a)& T 150kV DEHFT X
HES 2T, BATRREHERICEEEZEREL.
TRAIL Z&UHEELEH L ZRLEE7 v/ £ T
e e L 7=
invivo TOEE

nude mice DAIAEEEEL > XA IC USTMG Mifd %
& L ,CDDP(3mg/kg)ip L TX TRAIL(100 1 g/body/day)
—H 2\liv % 3 HEEE RS L, £ 1GEREE
E#EDELFES L, HEL L TAROERARY
TRAIL DIERET (PBS+10% Glycerol) % L 7z, i
ELARIE V=a2b/2(a: F1R. b: BR)TRMEL 2.
MTT 7y tA

96 I HlifiE = EFER. BHICIHEEZ & 2001

DEMIC IR | KA kR L 72 7 v & A IRFIC Smg/
ml MTT 101 2 AN A 4 BRI EHZREL 120
p1 DMSO IC THE S, % M L . microplate reader
(Molecular Devices) 2 T 562 nm DWRIEEEZ FHII L T,
S & o Ml & b RS 7E DI (%inhibition) % &1 E
l; 78
Northern blot 2=

MY 5 TRIZOL(Gibeo/BRL) Z A>T total
RNA Z i L .RNA BZEBH 151g # 1% agarose/
7% formaldehyde gel i= TE kSN L. Hybond-N i
transfer. bake. UV crosslinking @, methylene blue
Y2 T RNA load BZMITE L 72 ZDE32PTI N
)L L 72 DRS cDNA probe & hybridization % fTV>, K5
f923> F % autoradiography IZ THiH L 72,
Western blot 2=

Ks3EME% protease inhibitor %A A 7z lysis buffer
(RIPA) i= THIHAL'®, BCA(Pierce) ic TEHERE
SDS-PAGE % {T\>, PVDF [iZ transfer #, &EHHE
ERIGEY T, ®IGT 5 HRP 84 2 itk & KGH
chemiluminescence I TRFREP Y FEFELS B,
LAS1000(Fuji) % Fv> Tt - ER L 7.

[ 2]
DNA BEZHEL FHE 12 k- B TRAIL receptor DRS D3¢
E:oh 7

9. b I glioma Ml T DNA EEMETEAD
TRAIL receptor FEH D E % BaT L 72, &4 glioma
etk = Z2FERLL T OEED CDDP LU VPI6 Tl
L. 16 B4 DR5S mRNA S8 % Northern blot
HEiIck L, USTMG, UI78MG. A1207 fila
7p ¥ CHEA 72 DRS mRNA HBEOFEESFED i
(Fig.2)e —77. U373MG. LNZ308 flifacidFHERIZ
ZlhizBO o nikh o7, DR 2&HZ Do
TRAIL receptor DFEBRDOZENDOEHZ multi-probe
RNA protection assay THial 9% &, —#BOfiflak T
ftkod TRAIL receptor(DR4. DcR1, DcR2) DFEHEE
bREHoNLD, ZOHRER - FEEL LITDRS &
HERFEET.DRS 232416 @ DNA HEIEFIC L 5
FHAEZITBEN S TRAIL receptor £EZ 6l
(data not shown),
DNA BFEHEALEREE L TRAIL DOF/FREEICE 3/
R BB RI5 R

iz, CDDP RUF VP16 & TRAIL DHfFAZHE%
glioma #fAkRIC THEES L 7co (EAIL 72 TRAIL I,
soluble FLAG-tagged TRAIL T, 74 & OMIFAT 10 g/
ml OEEECIRFEL T ORISR S ot
FILRLLT O CDDP BiL > & VP16 & 0.1 1t g/ml TRAIL
% [ Ic#535 &, CDDP - VP16 T DR5 O ¥ As
SRl X 7= MIARRE I B\ T 24 R 2 E I 2 e
HHEE X N(Fig3). ELMIT 7y 42T, ZDfE
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Reactive oxygen
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Heat shock Caspase
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removal it priotaaiss) DRI
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> >
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Fig.1

Signal transduction pathways leading to caspase activation and apoptosis execution.

us7 A1207 U178
CDDP wgimi: - 1 4 - 5 20 - 1 4

DRSW'—-' o — -

us7 A1207 U178
VP16 (ug/m): - 8 16 - 8 16 - 8 16
DR5 « w= ws = e @ - o w»
28S 4 |

Fig.2
Northern blot analysis showing induction of DR5 mRNA expression by DNA damaging chemotherapeutic agents

CDDP and VP16 in human glioma cell lines. Cells were treated with drugs at the indicated doses for 16 h and
were harvested for preparation of RNA (Ref. 14),
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ARG ENRMESREZ T T I LS hIc i
27:(Fig4). DR5 DS F 2 A v L g7 u 7Y
¥ ? Fe §f% fusion ¥ 7= DR5-Fc DEETFTIZ 2D
MAETE X 5E 2 ME & f, HH R A4 KPR E5 8
TRAIL & TRAIL receptor & @ interaction (= % ) 4L
BIEBRENT,
HIFMIRIETE 12 35 17 B RIS > 2 )L frin

glioma &I #1>T CDDP 8{\> 13 VP16 & TRAIL
DEFRIC L D FE SN ZMIEETIE, TUNEL 7 v &
A2 X D apoptosis BIEL T3 Z EABHS o b
(data not shown), ¥ 7= apoptosis DFE{T%4E J caspase
IZ%F4" % universal % inhibitor, z-Asp-CH2-DCB D
ETTIE Z OMIEFEIZ T2 IFl 2 N, caspase fFF
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U87MG #lifid# nude mouse DE FiIcE@LER S
BBt L7 & 25, TRAIL 2Uf CDDP @ Hifdi¢
HETIRARIC HR b 37 22 EBE RN HI 0 S % 32
BB E R o7 H5. CDDP/TRAIL fERAETIL.,
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bz EEMNICE 2 2h 6, 2R MINIE % 5E
TBE LB, FEAICHEEZ R TEEEICLE
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BY~o2HR5IC L), 2GELHIIEE S Ak
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Fig.3
Synergistic cytotoxicity in vitro by combination treatment with TRAIL and DNA damaging agents in U87MG
cells. Cells were treated singly or in combination with TRAIL (0.1 u g/ml), CDDP (4 1 g/ml), VP16 (16 p g/ml),

or Z-Asp-CH,-DCB (200 1 M) for 24 h (Ref. 14).
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Fig.4
Cytotoxic effects of TRAIL and DNA damaging agents CDDP (A) or VP16 (B) in human glioma cell lines as in
Fig.3 (Ref. 14).
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Table 1. Synergistic suppression of tumor formation by combination treatment with
TRAIL and CDDP in vivo.

Treatment No of mice ~ Tumor volume (mm?)* p value**
Vehicles 4 2243.8 £ 636.5 -
TRAIL (500pg/day) 4 2484.4+473.9 NS
CDDP (3mg/kg) 4 1446.7 + 370.1 NS
TRAIL + CDDP 4 26.9+239 <0.01%**

Nude mice received s.c. injections with 2 x 106 US7MG cells and were treated with
CDDP and TRAIL from the same day for total 4 courses of treatment.

*, tumor volume was measured on Day 35; mean + SEM.

**, comparison to the Vehcles group.

***, comparison to the CDDP treatment group.

Table 2. Synergistic growth suppression of established US7MG xenografts by
combination of TRAIL and CDDP in vivo.

Treatment No of mice ~ Tumor volume (mm?)* p value**
Vehicles B 28233+ 773.4 -
TRAIL (500pg/day) 4 2868.0 + 157.6 NS
CDDP (3mg/kg) 4 1159.2 + 346.6 NS
TRAIL + CDDP 9 240.8 +97.9 <0.01***

Nude mice received s.c. injections with 2 x 106 U87MG cells and were allowed to
establish tumors. From postimplantation day 13, mice were treated with CDDP
and TRAIL for total 4 courses of treatment.

*, tumor volume was measured on Day 35; mean + SEM.

**  comparison to the Vehcles group.

**% comparison to the CDDP treatment group.

Table 3. Survival of nude mice bearing intracerebral U87MG xenografts treated
with TRAIL and/or CDDP.

Treatment No of mice Lifespan (days)* p value**
None 6 21.8+04 -
Vehicles 6 21.5%0.5 NS
TRAIL (500pg/day) 6 22.7%1.5 NS
CDDP (3mg/kg) 6 237235 NS
TRAIL + CDDP 8 28.8+3.2 <0.01%**

Nude mice were stereotactically injected with 5 x 105 U87MG cells into the brain,
and were treated from postimplantation day 7 for three courses of TRAIL/CDDP
therapy.

* mice were sacrificed when became clinically moribund; mean * SD.

**, comparison to the no treatment group.

**% comparison to the CDDP treatment group.
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Vehicles TRAIL + CDDP

TUNEL

Hoechst

Fig.5
Induction of apoptosis in established US87MG xenografts by the combination treatment with TRAIL and CDDP in
vivo.

No treatment TRAI X-RT TRAIL + X-RT

Fig.6
Synergistic cytotoxicity in vitro by combination treatment with X-ray irradiation and TRAIL in T98G cells. Cells
were irradiated at 10 Gy followed by TRAIL (0.1 u g/ml) treatment for 48 h.
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Fig.7

Induction of DRS protein expression by X-ray irradiation at 10 Gy but not DR4 in human glioma cell lines.
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¥ DNA BED S 4 7k b TRAIL BEZ#R
DRS DFEBHIHMRL S 2 LSRmE s,

Death domain %% TRAIL receptor 75 @ death
signal #EBETIk, Fas I2BT % signal (B & R
I receptor & adaptor 2@ FADD MU' L caspase
Td 5 caspase-8 7% death-inducing signaling complex
(DISC)Z AL L, caspase-8 DIEMEALE £ HICTHD
AT caspase TH 5 caspase-3 DHHHEIL X 41, apoptosis
DT TS5 EFEZSNT WS, CDDP BV ik VPI6
& TRAIL DHFA#EETIZ, FADD, caspase-8 #
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BRBEHEBEICH T e ERFREHABLEEZRE

Chemotherapy combined with hyperbaric oxygenation for recurrent malignant gliomas

<) 7 v F ERRER AR R

Hh ez, MR PR, HE &, W %A,
WH —#F, M &, hEF gz % K

[lZUsIC]
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DX FEE L EOWEHT 5.

[MR & ]

2000 4E 12 A5 2002 4F 3 A £ Cio. FHEERSS
A B PR O 2 W 237 S ., BEEA P ICE
fR_EFEFEREEE O AP H - R SSEEbO R 2
MRE L, BREMREEIZ, Fif 15 RULE 70 &
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JAE . AEEOEBE NERIX 6 flTh 3
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Table 1
Summary of the patients with recurrent malignant glioma after combination therapy with hyperbaric oxygenation
Case No. Tumor Tumor Response Clinical
Age(y)/Sex Grade location outcome
1) 33/M AA right frontal PR Alive (17)
2) 32/F AA pineal PR Alive (17)
3) 65/F AA putamen PR Alive (13)
4) 40/M AA right temporal PR Alive  (7)
5) 70/F GM right frontal NC Death (7, pneumonia)

AA = anaplastic astrocytoma ; GM = glioblastoma ; PR = partial response ; NC = no change

Numbers in parenthesis refer to time (months) after combination therapy with hyperbaric oxygenation

(A) (B) ©

Fig.1 Case 2
Gd-DTPA enhanced MRI scans of pineal glioma before treatment (A), at recurrence (B) and after HBO therapy (C).

Fig.2 case 3

Gd-DTPA enhanced MRI scans of right putaminal glioma before treatment (A), at recurrence (B) and after HBO
therapy (C).
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Fig. 3 case 3

A 65-year-old woman with an anaplastic astrocytoma. Proton MR spectrum of the tumor (A), the perifocal lesion

(B) and opposite lesion (C).
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Stereotactic linac radiosurgery for patients with glioblastoma multiforme.
A preliminary report.

I BRI SR | AR
TEE D . REF RV BN B S8 OREAD SO B | bk B

Department of Neurosurgery'’ , and Radiology®’ , Gifu University School of Medicine

Jun Shinoda'’ , Hirohito Yano !’ , Ayumi Okumura k)

Kazuhiro Miwa'’ , Noboru Sakai'’ , Shin-ya Hayashi®’

[ABSTRACT]
OBJECT : To assess the value of stereotactic linac radiosurgery (SLRS) as adjunct therapy in adult patients with
glioblastoma multiforme (GBM), the authors analyzed their experience with 12 patients.

MATERIAL AND METHODS : Between September 1999 and January 2002, 12 consecutive patients underwent SLRS (as
part of their initial treatment in 8 and as a salvage for recurrence in 4). All patients had undergone tumor debulking
confirming the diagnosis of GBM and received conventional external beam radiotherapy (EBRT) excluding 2 patients.
SLRS was performed using a 10-MV linear accelerator. Nine patients were alive at the time of analysis with mean
follow-up period of 6 months. To assess the prognostic factor, the records of 102 adult GBM patients treated between
January 1989 and January 2002, including the 12 patients underwent SLRS and 31 patients underwent intraoperative
radiotherapy (IORT), were retrospectively reviewed. To investigate serial changes in GBM after SLRS to characterize
tissue response to high-dose radiation, patients were studied with proton magnetic resonance spectroscopy (pMRS) (in 12
patients) and methionine positron emission tomography (mPET) (in 2 patients) at the time of SLRS and regular time points
thereafter.

RESULTS : The median survival time was 22 months, and one- and 2-year survival rates were 90% and 45%, respectively in
SLRS group, which were significantly better than those in IORT group (the median survival time was 15 months, and 1- and
2-year survival rates were 71% and 16.1%, respectively) and in non local high-dose irradiation group (the median survival
time was 10 months, and 1- and 2-year survival rates were 42.4% and 13.6%, respectively). Age (<40 yrs.), KPS (_70%),
extend of surgery (gross total resection) and local high-dose irradiation (SLRS) were revealed to be significant prognostic
factors both in univariate and multivariate analyses. Increases in choline in pMRS correlated with poor radiological
response and suggested tumor recurrence. Methionine up-take in mPET was decreased with the decrease of tumor size in
MRI after SLRS.

CONCLUSIONS : The addition of a SLRS boost in conjunction with surgery and EBRT significantly improved the overall
survival time in this preliminary retrospective series of patients with GBM. Evaluation of metabolic changes with pMRS
and mPET provided monitoring information and improved tissue discrimination before and after SLRS. The role of
radiosurgery in the management of patients with GBM remains to be defined by a prospective randomized trial.
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post. ope.

Fig.1
Case 1. Pre-operative MRI shows a ring-enhanced tumor in the right frontal lobe, and the tumor was gross totally
removed. The tumor was diagnosed as GBM histologically.

Fig.2
Case 1. The tumor recurred 11 months after operation and SLRS was performed (tumor volume: 70.7 ¢cm3,
margin: 3 mm, central dose: 30 Gy, marginal dose: 15 Gy, no. of isocenters: 3, no. of arcs/isocenter: 6).
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1 mo. after SLRS 3 mos. after SLRS

Fig.3
Case 1. MRIs show the recurred tumor 1 month after SLRS and 3 months after SLRS. Choline and lactate levels
on the proton MRS images relatively increased with the increase of the tumor size.

pre. ope

Fig.4
Case 2. Pre-operative MRI shows a ring-enhanced tumor in the right temporal lobe. The tumor was diagnosed as
GBM histologically.
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pre. SLRS

Fig.5
Case 2. The tumor was gross totally removed and SLRS was performed for targeting the tumor bed surface wall

(tumor volume: 50.1 em3, margin: 3 mm, central dose: 25 Gy, marginal dose: 18 Gy, no. of isocenters: 3, no. of
arcs/isocenter: 6).

1 mo. after SLRS 3 mos. after SLLRS 6 mos. after SLLRS

Fig.6
Case 2. MRIs show no local tumor recurrence 1 month after SLRS and 3 months after SLRS. Tumor recurrence
was revealed in the wall of the anterior horns of the bilateral lateral ventricles 6 months after SLRS.
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pre. ope

Fig.7

Case 3. Pre-operative MRI shows a ring-enhanced tumor in the right frontal lobe. The tumor was diagnosed as
GBM histologically.

Fig.8
The tumor was subtotally removed and SLRS was performed for targeting the residual tumor (tumor volume:
51.9 cm3, margin: 3 mm, central dose: 25 Gy, marginal dose: 20 Gy. no. of isocenters: 4, no. of arcs/isocenter: 6).

Methionine was highly up-taken in the residual tumor in PET image.
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3 mos. after SLLRS

TIWI (Gd) methionine PET

Fig.9
The tumor size was decreased in MRI and the methionine up-take was decreased in PET image 3 months after
SLRS.

Table 1  Survival rates of GBM patients treated with local high dose irradiation*

1-Year 2-Year Median
Survival Survival Survival
Rate (%) Rate (%) Time (mos.)
SLRS (n=12) 90.0 45.0 22
IORT (n=31) 71.0 16.1 15
None (n=59) 42.4 13.6 10
*GBM=glioblastoma, SLRS=stereotactic radiosurgery, IORT=intra-operative
radiotherapy.
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Kaplan-Meier survival curves stratified by local high-dose irradiation in 102 patients with GBM (SLRS, IORT
and none of local high-dose irradiation).



Neuro-Oncology 12(1), 2002

Table 2 Analysis of clinical parameters for survival of 102 GBM patients*

Clinical Univariate Multivariate
Parameters Analysist Analysis}
p value p value

Age 0.0076# 0.0408#
<40 0.0115#
40-59 0.3426

Sex 0.5701 -

KPS 0.0003# 0.0302#

Tumor lacation 0.0370# 0.6504

Tumor size 0.2608 -

Eloquence of adjacent brain 0.0346# 0.9645

Extent of surgery <0.00014# 0.0026#

Adjuvant therapy 0.5045 -

Local high dose irradiation 0.0041# 0.0456#
SLRS 0.0134#
IORT 0.5382

*GBM=glioblastoma, SLRS=stereotactic radiosurgery, IORT=intra-operative

raditherapy.

fLog-rank test.

}Cox proportional-Hazards regression model.

#Significant difference.

Table 3 Literature review of stereotactic radiosurgery for newly diagnosed glioblastoma since 1995*

Antors & Year Baost HNo. of MedianMean MedisnMean Medisn ~ Medisn  1-Year 2-Year Backgroud
Technique Patients  Peripheral Tumor Velume Mean Swrvival  Survival  Survival  of Patients
Boost Dose (Gy) (em} Age Time Rase (%) Rae (%)
() (mos)

Mazciopinto, ef al., 1995 SLRS 3 11.74 164 57 25 ko) ND mean KPS: 80
Buaiti, et al., 1995 SLRS u 125 14 421 168 ND ND KPS: 270
Gannett, et al., 1995 SLRS 17 1 46 E 3% 3 ND KPS: 270
Larson, et al., 1996 GK 16 16%= 25 52 Bow 66 1% age: <70 yr3., KPS: >80
Larscn, ot al., 1096 GK 15 16 88 8 Alrw 19 o
Kondziclka, el al., 1997 GK 64 155 65 51 26 ND 51 mean KPS: 90,

ND: 45 cases, rec.:19 cases
Shenouda, ot al,, 1997 SLRS 14 20 ND 6.5 Al 43 ND KPS: z60
Cardinale, e al, 1998 [SRT bl 12x3 ND MDY 16 ND ND
van Kampen, et al, 1998 SLRS s 15 n 545 10.1 EL] L] KP5: 270
Shrieve, el al,, 1990 SLRS TR 12 2.4 51 199 BRS asg KFS: 270
Nwoked, f al, 2002 oK N 171 25 S04 5 HD ND
present study SLRS 12 21 Eral 62 n 20 45 mean KPS: T31.3,

mew, diag.: & cades, rec.: 4 cases

Knifo, SLR ic linas gery, fSRT py, ND=not described, new. disg, snewly disgmosed, rec.srecament, weweeks,

**Median/mesn values in treated cases including other groups in a serires.
{Probable value measured from sucvival curve.
3Range of peripheral boost dose,

Table 4 Literature review of stereotactic radiosurgery for recurrent glioblastoma since 1996*

Autors & Year Boast Mo, of MedianMesn MedianMem Median  Median  1-Year 2-Year Backgroud
Technique Paticnts  Peripheral Tamar Vohame Mean Survival  Survival  Survival  of Patients
Poost Dose (Gy) (em") Age Time Rate Rate
(yms) (mos)™* (®)** (%)
Larson, et al,, 1996 GK 46 16t 62 3 STw 56 34 age: <70 yrs., KPS: >60
Larson, et al., 1996 OK 20 16¢ as 56 40w 24 12
van Kempen, et al., 1998 SRS 27 17 ND 50 9 ND ND KPS: 270,
tumor dismeter: £5 em
Hudes, e al,, 1999 SRT 20 33.5x8-10¢ 1266 n 10.5 20 ND median KP'S: 80
including one AA
Cha, et al,, 1999 SLRS 42 17 10 (SLRS) 491 71 0 ND
fSRT .83 x 10-20% 125 {ISRKT)
Lederman, et al., 2000 SRT 1] 450x 43 »n7 562 7 17 24 concurrent use of pactitage]
*GK; ife, SL limac ¥ wpy, ND=not described, AA=snap w=weeks.

** From stereolactic radiosargery.
+ Medianimean values in treated cases inchoding other groaps in & serires.
$Range of peripharal boost dose and number of fractions.
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3-dimensional conformal radiation therapy for malignant gliomas
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Fig.1
Representative tumor volume curve of glioblastoma. Growth delay (*) and decreased tumor volume (**) was
calculated from this graph. The index, decreased tumor volume divided by the volume at irradiation, was

defined as decreased tumor volume ratio.

Table 1 treatment plan
Prescribed dose fraction Max. Tm BED* Min. Tm BED
y-knife (n=5) 1 85.0£30.1 Gy  29.1x11.1 Gy
linac SRS (n=6) 24.242.0 1 86.1+12.6 Gy  73.3+10.7 Gy
linac SRT (n=1) 40.0 5 122.6 Gy 57.6 Gy
IMRT (n=4) 35.+£9.8 3-12 68.0+21.8 Gy 48.7+18.4 Gy
*BED: biologically effective dose
B
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Fig.2

Graphs of growth delay (A) and cycles delay (B). Significantly longer growth delay and cycles delay were
observed in anaplastic oligodendrogliomas in comparison with malignant astrocytomas.
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Qualitative (A) and over-all (B) survival of patients with malignant astrocytoma. There was no difference in
prognosis of patients, whether we chose the 3-dimensional conformal radiation therapy or re-surgery as a salvage

therapy of recurrent tumor.
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A graph demonstrating the relation between the treatment dose and the decreased tumor volume ratio. The
minimum value of biologically effective dose in the planning target volume was significantly correlated with the

anti-tumor effect.
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RFEMEEMMES ICX 3 % LINAC radiosurgery
~ & E & RS ~

Role and treatment strategy using LINAC stereotactic radiosurgery
for primary malignant brain tumors
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Table 1. Summary of primary malignant brain tumors cases for LINAC SRS or SRT

No. Age Sex Diagnosis Location Size Rad. Chemo. SRS or SRT  Follow-up Results

(y0) (mm) (Gy) (Gy) (month)

1 14 F A(GI) RtTh 27 50 + 12 5 MR—PG(died)
2 18 M AGID LtTh 18 44 + 12 ost to follow-up
3 22 F AA LtTh 36 60 + 12 28 MR—PG(died)
4 28 M AGI) LtF 28 60 + 15 43 MR—PG(died)
5 31 F AA LtF 26 50 + 18 ost to follow-up
6 36 F AA RLF 27 50 + 15 ost to follow-up
7 48 M AA LLtAT 27 -— #+ 32 7 PR
8 50 M AA RLF 25 56 + 20 13 MR—PG(died)
9 57 M GBM RC 36 60 + 30 11 MR—PG(died)
10 59 F AA RLtP 28 66 -+ 12 58 MR
11 66 M GBM RtC 27 60 + 18 4 NC
12 68 F MO RtF 27 -— + 30 6 PR
13 71 M GBM LLT 19 66 + 15 ost to follow-up

LuLv 17 30

LtMF 28 30

F : frontal lobe T :temporal lobe P : parietal lobe Th: thalamus C:cerebellum AT : atrium
LV : lateral ventricle MF : middle fossa
Rad.: boost brain radiotherapy Chemo. : chemotherapy

Fig.1

68y.0. Female Rt. frontal mixed oligodendroglioma Gadlinium enhanced MRI (T1W1I), before SRS
(a) : axial view (b) : coronal view  (c) : sagittal view
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(d) (e)

Fig.2
68y.0. Female Rt. frontal mixed oligodendroglioma Gadlinium enhanced MRI (T1W1), 7 months after SRS
(d) : axial view (e) : coronal view  (f) : sagittal view

oy R b T i
N

Fig.3
68y.0. Female Rt frontal mixed oligodendroglioma Dosimetry of SRS (central dose : 30Gy)
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Fig.4
58y.0. Male Rt. cerebellar glioblastoma multiforme Gadlinium enhanced MRI (T1WTI), before SRS

Rt. Cerebellar lesion : sub-occipital craniotomy, removal of cerebellar tumor Lt. Temporal lesion : intraoperative
radiation therapy Corpus callosum lesion : SRS

Fig.5
58y.0. Male  Rt. cerebellar glioblastoma multiforme Gadlinium enhanced MRI (T1WI), 6months after SRS

Fig.6
58y.0. Male Rt. cerebellar glioblastoma multiforme Dosimetry of SRS (central dose : 30Gy)
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Fig.7
48y.0. Male  Lt. atrium anaplastic astrocytoma Gadlinium enhanced MR1 (T1WI) before operation & SRT

Fig.8
48y.0. Male  Lt. atrium anaplastic astrocytoma Gadlinium enhanced MRI (T1W1), 3months after SRT

Fig.9
48y.0. Male  Lt. atrium anaplastic astrocytoma Dosimetry of SRT ( € 27mm collimator , 32Gy/4f/9days)



Neuro-Oncology 12(1), 2002

A6t 5, LHLEEEZ T T T (IZ 2N Tpatient
DKPSOMERF L+ ERIZ AN FHUE RS 2L,

SRS%*SRT 7*DiEIRIL. target sizelFEFEEZIT 5D

135 9 £ T %23, glioblastoma 2 O[5 5 M T 14 i i
BECEZOMEPHER Y —v25#EZL5L, MRIT
ROONZHERONUG BHFICANZLELSD
hERBOHEHNSBRERELZ->T 3 LEbN
%%, Cho&¥% SRTIZSRSIZ HiXtoxicity A3 ¢ | large
size P eloquent CTOFH AL FZME L Tw 5, Glio
-blastoma™T {3 100Gy LA _E o BE&HE T BB M 0 i %5
FEE L% 389, anaplastic astrocytoma Tl 70Gy @ B
HECHEBHEOHEREZRD 5 £ SN SRTOHDE
BeDWED DB, YR TIESRT BTG 161D 10)
HTHEH, TNSDXMNE L2 A5 LS BRFEFHEE
PEREE IS L TIRSRTBERICZ > T b0 EE
AL,

(EXA)] |

JRFEVEBAERERL (2%t 3 2 SRS IAFR AL 1 e L Tiili

ROWCHERTIRA VY, EBEREEGIBSICEY
THSBRLERLEFELEZ oz, £72, SRTIZSRS
LD LHEGFREAHEDT I EMTE, toxicityD B S
LEMTHHEHEEEERE W TSEERICR
L THD LB, 12)

(3¢ Kl

1)

2)

3)

4)

5)

6)

7

Buatti JM, Friedman WA, Bova FJ, Mendenhall WM :
Linac radiosurgery for high-grade gliomas :

The University of Florida experience.

Int J Radiat Oncol Biol Phys 32 : 205-210, 1995,
Burger PC, Heinz ER, Shibata T, Kleihues P :
Topographic anatomy and CT correlations in the
untreated glioblastoma multiforme.

J Neurosurg 68 : 698-704, 1988.

Cho KH, Hall WA, Gerbi BJ, Higgins PD,

McGuire WA, Clark HB : Single dose versus
fractionated stereotactic radiotherapy for recurrent
high-grade gliomas.

Int J Radiat Oncol Biol Phys, 45 : 1133-11141, 1999.
Hall WA, Djalilian HR, Sperduto PW, et al:
Stereotactic radiosurgery for recurrrent malignant
gliomas. J Clin Oncol 13 : 1642-1648, 1995,
Kondziolka D, Flickinger IC, Bissonette DJ, Bozik M,
Lunsford LD : Survival benefit of steretactic
radiosurgery for patients with malignant glial
neoplasms. Neurosurgery 41 : 776-783, 1997.
Masciopinto JE, Levin AB, Mehta MP, Rhode BS :
Stereotactic radiosurgery for glioblastoma : a final
report of 31 patients. J Neurosurg, 82 : 530-535, 1995.
WwE#Ez, F# BE. BKFA {i: Malignant glial

8)

9)

)

tumortZ X9 % Linac Radiosurgery D i .

TE (LA AR IGTR2 : 63-68, 1998.

Mehta MP, Masciopinto J, Rozental J, Levin A,
Chappell R, Bastin K, Miles J, Turski P, Kubsad S,
Mackie T, Kinsella T : Stereotactic radiosurgery for
glioblastoma multiforme : Report of a prosopective
study evaluating prognostic factors and analyzing
long-term survival advantage.

Int J Radiat Oncol Biol Phys 30 : 541-549, 1994,
PHIEE, Wk B, &l &R 74 F v ZEMN
I RIEHR - KMM 7 4 F— X 212 X 366 -
Clinical Neuroscience 12 (6) : 49-51, 1994,
Shepherd SF, Laing RW, Cosgrove VP,

Warrington AP, Hines F, Ashley AE, Brada M :
Hypofractionated stereotactic radiotherapy in the
management of recurrent glioma.

Int J Radiat Oncol Biol Phys 37 : 393-398, 1997.
Shrieve DC, Alexander E IIl, Black PM, Wen PY,
Fine HA, Kooy HM, Loeffler JS : Treatment of
patients with primary glioblastoma multiforme with
standard postoperative radiotherapy and radiosurgical
boost ; Prognostic factors and long-term outcome,

J Neurosurg 90 : 72-77, 1999,

afeia. hEEZ, & BUh. HEEE,
ZOKBEE. SEHMER, R 2. NHEER,

B B, AR FREE - VR AREEIBE Y B E ALY
B AR IBEE D 1A

TE RLHYBUH AR G4 - 97-103, 2000.



Neuro-Oncology 12(1), 2002

Gliomalc X9 % EMNETHRIEET -
X-knife system®;BEE

Stereotactic irradiation : X-knife system for gliomas

EHRBERERERMRESMEE . FBEREY . RIREER Y v ¥ — Rkt a)

WER W, = BRY, B WY, AR R, MR 8B,

Sl FRKP. fhiE BERIP). fRH SRR

[lZU&IC])

glioma i3 % JAHF (3 Flf - (LR - BUHR A RS
DU X ZEERAESERTH D . Z OigHRIE
FIZB LT, IEKEBHEEZT ) 05— TH 3,
YETHLINETE L DEFICH L Z OF#HTIHE
ZiTHoTEN,

L LA T, S ERIEE 2 12 U o & L glioma
bEDHTH C ORIEE I L TEMBUHGIERST
bhd LIk, ThETicYBick T 1997
7 BIC Linac I X % FEAHGHTRIBET @ X-knife system
Z AL TLIK, glioma (B8 L T122000 4 3 A £ Tz
Eit 2 PlicBE % fToTEL, I E TICYUBETHE
7L 72 X-knife SEMNICEE LT, 2 0GB O G
COWTRET S,

[ %]

ATSREMIE 1997 4E 7 A DU, YT T X-knife 12 THA
L7 gliomal2 lTh b, EFFEEESHLZIN
TWw3,ZDWNR%ERT & astrocytoma grade2 736 il
anaplastic astrocytoma 2% 2 fill, glioblastoma %% 2 ffil,
ependymoma 73 2 I TH b | L 56 78K E T
(FPoRfiE 27.5 @&)C. HERIE LTIz BH 8 . &tk 4
Flch s,

[# 2]

BESHI O —% % Table | 12T 25, B EH,y HOA
WCEBE DM KH &7 LIET LB L H 3535, X-knife
% 50 » A4 L 7= glioblastoma D%, A 54 # H
@ follow up THYJ 80%D KPS Z R L T\» % anaplastic
astrocytoma D7z £ X-knife BEH THof L EZ S
NAHEFRLR NS,

WEETD glioma IEFEIC B 1T B X-knife D708 1
(Dmalignant glioma IZ %3 % boost, @eloquent area IZ %
TE9 % glioma, Bconventional irradiation ZDBEHTH
h. B TZDEEFIC2WLTIRET 5.

[FEH 1] malignant glioma 233 % boost DH (Fig.1)

FEGIIE 62 B D2, 1997 5 10 A, HRTEEMEE -
AL CHEEREAT(ELRE) % T, HEZEI
glioblastoma T& b . ffif##!Z CDDP,VCR,ACNU # Fiu»
T ALSERGE . IR RRR O MU TG (60Gy) 21T - 128,
boost & L T SRS (2T 11.64Gy DEMEER % T- 7=,

Z DO, 1998 £E 7 H (X-knife % 7 # H)IZ enhanced
lesion D edema 23K L 727z FHiflc X b i
L. radiation necrosis & Z2H L 7z, 2000 £E 4 H (X-knife
#% 28 & H)IZ b FEE enhanced lesion 5 & B edema D12
Kz BOFEMMTZMifT, COBOZHIIBERTHY.,
MG 1L Z DB LK, KPS bIRAICET L TWE,
2002 4 2 H (22 51 » A. X-knife # 50 # A)IZ%E
T

[FEP 2] eloquent area IZFFEET 5 gliomaD i (Fig.2)

FEGE 12D B R, 1999F6 B PRI HFET 5
{88 bz o U C B UE S AR BT HE ST L. astrocytoma
grade2 & 27, BEES Hieloquent arealZ FFFET 5 Z & Lk
BEFETHS L EEMBL. 19994 7HSRT 1[H]7.88
Gy T&at 7 RS = §ifT L /2.

X-knifefz D #@ X, 2000E10H (X-knifef# 155 A )
IR T, EESHBE L, MRIZ Tenhanced lesion,
edemaD{ R EZFRD Tz,

TI-SPECTIZ Tradiation necrosis & a2 L . steroid D%
5.{Z Tenhanced lesion edemald FHIZAREA L 72,

HTE (#3337 A, X-knife #3277 A), HETOHEE
i2d % b DDKPSIZIZIF100%Z > TV 5,

[fE# 3] conventional irradiation # D EFHI (Fig.3)
FEPNI 28R DA, 19974 6A . FERTAZEE i X
L THEEMHIMT. Ommaya reservoir ARIETMT % fEfT L .
astrocytoma grade2 & 2Wf, fiERICIERBAT OB RIS
# (60Gy) HiEfT L 7=,
Z DB RTEEE 2460 L 7225, 199956 12 /2
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[table 1] X-knife Ti&#& L /=gliomafiEf

FRIEESH Fih Fil KPS Xknifefz
FRZEER IR (A2, 33 X-knife g mez follow up
R IA AR (months)
astrocyloma grade 2 16M  open biopsy SRT 80 100 56+
It.tempaoral TGy x7[E
astrocytoma grade 2 12M  open biopsy SAT 100 80 33+
midbrain 6.31Gy %7
astrocytoma grade 2 28F subtotal remaval SRS
It.parietal ional 60Gy 21Gy 90 8D 31+
astrocyloma grade 2 5M  open biopsy SAT 100 dead 5
pons S5Gyx10
astrocytoma grade 2 50M  open biopsy SAT B0 dead 25
It.frontal 8Gyx5 (AMI)
astrocytoma grade 2 78M  stereotactic biopsy SRS 70 dead 7
rt.frontal 24.82Gy
anaplastic astrocyloma | 57F subtotal removal SAT 60 dead 6
(Dit.posterior horn VA therapy @DBGyx6
@it.parietal conventional 60Gy @9GyxE
@lthippocamy @9Gy 6@
anaplastic astrocytoma | 27M  subtotal removal SRS 80 B0 544
rt.frontal 14.5Gy
glioblastoma 49M total removal SRS 60 dead 11
r.temporal PVA therapy 20Gy
conventional 62Gy
glioblastoma 62F subtotal removal SRS 90 dead 50
ri.frontal PVA therapy 11.64Gy
conventional 60Gy
ependymoma 12F sublotal removal SAT 100 100 554
It.frontal VA therapy 5Gyx8
conventional 52Gy
ependymoma 27M  subtotal removal SRS 80 80 33+
3rd ventricle 27.86Gy

SRS : slereotactic radiosurgery SRAT : stereotactic radiotherapy
PVA therapy : CODP+VCR+ACNU VA therapy : VCR+ACNU

1997598 108 128 1998%7H 200048
>
! | | |
ope, PVA  X_knife ope ope
irradiation

RIER X-knifeBi radiation necrosis recurrence

(Fig.1) 62/, %1% glioblastoma (& AIEE)
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1999568 78

20005E108

200243 B

1

biopsy X-knife

X-knife Rl

radiation necrosis

=

steroid¥z 5

steroid$® 51%

(Fig.2)125%,58 R astrocytoma grade 2 (S )

1997458 6B 1999468 8H 1999412 F 20024E3 8 -
r I F 5 I F 3 A
ope X-knife steroid¥z &
irradiation

X-knifedl

radiation necrosis

4.

steroid¥x 51&

(Fig.3)28m%, 2 M astrocytoma grade 2 (Z{RIRKE)

IR = A F - R ESHBE L, ZOREICHL
T19994E8H 24 H SRS21.17GyZHifT L 72,

X-knifef DFEBIF. 19994 12H (X-knife 44+ H)IZ
MRI1IZ Tenhanced lesionD3E A, EfFHedema? 356 % 38
&, TI-SPECTIZ Tradiation necrosis & 21, steroid D%
5. %47 - 7- £ Z Aenhanced lesionPedemal i L 72,

RTE(BWiEsTy B, X-knifet31 7 A)ER%E¥E.
BRI, RFEBIEZEEZ D 505, 0%REDKPS%
BoTw3,

[Z #]

glioma |3 EHEMEDIE TH D . X-knife TIEH 2
ICBHT2DIEHRETH B, Lo L. XknifelZ(ZRERAT
CEGEREZEHETE S I LB X 2 AHER
WoTLMBTER L EBbLHY. ZORME
R OGEGEZRST26E8HE, T4 7
LTI, DEIRSHCEL T s 08 BT
g DA 7% glioma I T 2R H WA 5,
BHZTH ) A CTERTAREIEELEIFEAELT

radiation necrosis 7% % .
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SRV T INETIMAICEHE hBETEh
Tk, YETRINECORBETENLL, 20F
BAIZ total dose Z A 72 b | BH A2 HTH TH 3
SRT L $5FDLTEREZToT: 5, BICNEEHTO
radiation necrosis # TN E TICEARBR L TWhW 520,
MEBEF~OBHRBIIFSA2L 5 CEBE LT3,

BBEiC B 1T 5 X-knife DIBIGIE Z L F Tl 738
DCH B2, 504 HER L 7= glioblastoma ¥, EHiIC
B D KPS % #EFRF L TV 5 eloquent area @ glioma @
Bl&ED3H b | X-knife i3 glioma DIEFEIC B WL THE 2 F
Bol12ickhisLtE2603,

[#& 5]

BB & T X-knife% VW THFE%Z T - 72 glioma
RFIZOWTERE L.

X-knife® BI{EF & L Tradiation necrosis® 4 U 3 =
BN, FOZLEEZBICE O TIHRERT O SIS
H5,

X-knifeld gliomaD G IC B W THEMZFEBD 1D
ZbHBEELL,

[3x k]
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EERRBREICT 9 5 EMNBETHiREET
~BERBIICEH [T DEERREBRICDOWVNT~

Stereotactic irradiation to the malignant glioma: A clinicopathological study

FORBERERY: st Bt
oo B, hE MR fIHE . REE 3

[IZUIC]

EEFEZ DRIEER - B W T Z0FMENHL &
1T v B 78 {7 09 B 45 B 4T (Stereotactic irradiation :
STI)Th 555, BEHEMREBEICNT ZIGHICOWT
&, K77Z% (D evidence ZH TV, EEHRE
[ i 56f 4 2 U IBs OB Ic > wTIERE2 B
BWEIATHD. STIDAEEORBIFEL LTo
breakthrough & 2 5 A[REMED & 5 9, F & Ix 1999 4E
4 X DEAZIN/ERMNERS Linac 2k 3 STI#HE
HERREIB RS20 L CHEfT L T &7, SEIZwE
BERERR 2 3R L, & strategy OBEMERRIESIZ oW
Tim L TH 0,

[ &]

Linac 2 & & Varian t£® CLINAC 2100C(10MeV) T,
Planning software % Brain LAB @ Brain SCAN
version 3.53-4.03 T 5. [@EFEELE & L Tid Brain LAB
HOBEEYAI AT LZHAw, —BIRBHD
Stereotactic radiosurgery(SRS). FHIFEEf D Stereotactic
radiotherapy(SRT) % 1T - 7z, Narrow beam (& 7.5-35mm
D10 EHEOEEIZL S cone collimator Z AT 5,
TESHHRE & L Tid SRS DIFEIXRA 24Gy. 4% 20Gy
ZHEEE L. SRT TiE—ME 6-7Gy @ 5-7 B EI8EE
#HEfT L 7z,

(X5 - A%l

WRELIDIE 1999 4E 4 A5 2001 £ 6 BT
DHAMIIC STI 2T L 7- BrEAEEE o flTh 3,
Table | IZZ DR EZE R T4, MABEMICIE
anaplastic astrocytoma 2% 3 ffil, glioblastoma %3 6 i T %
%o FlniE 23-741%. BiE6Hl, K3 THo7-,
9 {5l 3 Bl 43 low grade glioma 7 & DEMEME(LEITH
272, STI DIEFTEIATH 2 23, FIEIIEHE O FEBIEE
& LT STI 24T L 7= D H5 5 Bl (Boost), HHED
salvage 6 & L THEAT L 72 & D23 4 fill (salvage), @
RS5ECHoH STIDAZ YA E L TIE, L ET

conventional irradiation @ boost B84 £ L TiTL, B=
MEMICHEEL, FRTZEEELE- B
case | ZFRZE, STI DA% BERIAE - L THEfT L 7=
BT - 7=, SR 9F, D~ 10 BBHD 5
. SRS, SRTEfT#lAs 5 B> ThH -7, SED>
1) — A Cid 2449 prospective study & L T SRS O AJEE#E
B R Lo 7ohs, target @ size MR EDo7 0,
FERETHBEE7% EF cone collimator 12 & 3
planning IZfRFA3dH H | SRT ICEE W X% 257/ 08
EBED ol BFROHE L LTk, BIEES
RN RHIERLREI X B CR. PR, NC, PD TEHL,
IR EFFIC B\ TIE KPS % 37 L 72, HEifR kb
A\ A 2 radiation necrosis & IE L B-HT
(%, STISGE{THA> S radiation necrosis DFEIR F THHI
EbEELTWS,

[FEFIRR]

SENEAERORME R % E-E LS/ % huliciR
Y 5,

A. EBI 8, 74 BB, (Fig.1 A-C)

2 EREERAF CHRIE L 72 A RIEERE (Fig 1A) I
Ko U -CBASEEE 2T % fEfT L 7. i glioblastoma
THH., MIB-1 fiH 24.8%TdH > 7z, RATHEE 50Gy D
. MRI-Gd |= THSR E 415 20mm D AEEFRFIR I 5
L T maximum dose 28.6Gy, marginal dose 20Gy ¢ SRS
Z AT L 720 KPS90%IC THIAREE L . 443 follow up
LTw723, MBEE 2 » HX D RIS iregular 72
enhancement %33, perifocal edema £ 7= (Fig.1B),
E{R b Z DR RIZHRAICEEL, FKIC KPS b #ER
fEF L 72 KPS30% & 72 o 7= HEE % 8 » HORFETA
Bt. TI-SPECT IZTh § 47 uptake 2¥H & iz hs
radiation necrosis ZHETE L. steroid pulse therapy % try
Ll HREPE. WXL D 1 F4 » HTKIE
i, BIBROBEZE (Fig.1C)Tid, MRI BRTH
Sh-BohLEBIE, MED fibrinoid ZHE. MRHEME
BEEZ ) LE R BREBEER TH >0, 2 DA
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Table 1
Histology Case Age/Gender Pre Treatment Size Timing Combined treatment Method Dose/fr.
Ana_astrocytoma 1 23/F none 25mm Boost none SRT 42Gyl6fr
2z 43M 50Gy, Chemo Tx Smm Salvage none SRS 20Gy/fr
3 55M 70Gy, Chemo Tx 40mm Salvage none SRT 25Gy/5fr
Glioblastoma 4= 26/F 50Gy, Chemo Tx 32.4mm Salvage none SRT 50Gy/5fr
43mm Salvage none SRS 20Gy/1r
5 47 none 30mm Boost 60Gy, Chemo Tx SRS 20Gy/Hr
[ 53 none 44mm Boost 60Gy, Chemo Tx SRS 20Gy/1fr
T 56/F 50Gy,Chemo Tx 40mm Salvage none SRT 42Gvy/6fr
8 T4 none 26mm Boost 50Gy SRS 22Gy/1fr
9 T74M none 22mm Boost 70Gy SRT 28Gy/4fr

Subtotal removal

Sequential change after SRS

2mon.

*: malignant progression

SRS: Marg, 200y,

Max 28.6Gy. NMin 154Gy

-

© Mutantpsd: ()

Glioblastoma 20mm diameter, KPS 90%

Alter administration of

steroids

[Omuon.
4mon. Smon, KPS 50
KPS 30%

f

TI-SPECT

Fig.1
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SRS 2 14 gyl

FD Gd #E% 2T 284551, pseudopalisading %
9 HEHEE SR, neovascularization ZE% 29 viable 72
glioblastoma fRDFEFE = /72,

B. fEMI 5. 47 EHEHE. (Fig2 A-C)

EHXBO L UONFEETHRIE L 22 GRTEEAEITE O
REHE (Fig.2A) 123 L THESH T 2 T L 2. M8
glioblastoma T&H H, MIB-1 f# 18.6%TdH >7-. FRFF
#8544 60Gy. CDDP 75mg, VP16 100mg @ chemotherapy
D MRI-Gd (= THIEE 15 30mm O BB R EFERIC
X LT maximum dose 22Gy. marginal dose 16Gy @
SRS % fiifT L 7z, KPS90% THIAREE L UK L. FFK
folow up 1D MRI 2T H BEH# 9 » A £ TIEEAR
FTH-o7=H3(Fig2B). HEHE 16 »y HORATAL
THEOEMESB TR Z B ICEFSRMEIHE L T
V3, R EFIEEGHEIE ring-like 7% enhancement
ZE2EL Tk, 2O EBORAEAREIC
irregular 7 enhancement & . JA#ifiZ: perifocal edema %%
B 5N 7, TI-SPECT IZ TH 3 7% uptake DR, 5 1,
NS E ¥ & radiation necrosis DERNICEHR L 72720,
CT-guided stereotactic biopsy # fifT L 7z, Ai&EF D
ring-like enhancement B2 IM‘E @ fibrinoid A% F &
T % I 70 BEERESE AR T ISR b IR O matrix
IZ glia MEAMEHELIZFFAE L 7203, MIB-1 [RtEHilE
DD > F= 728, radiation necrosis £ B L T 5,
%Z D steroid pulse therapy % 3 7 — L fifT L7z L 2 5
T B RREEDSUCE L (MMT4/5) B EEMISERE L 72, L
B LIS 21 7 BIC &S REE2ECEAR. £
H HIFRBL (MMT1/5) D 7= % KPS20%% TIET. MRI-
Gd L irregular 7 enhancement & A7 perifocal edema
AR L SHREST % §i{T L 72 (Fig.2C). TI-SPECT T
B\ uptake H3EE® 5 17 H3, PAO-SPECT “TJAR 7 Il

Fig.1

METZ@Z D, BARFERNNEREEZEL
angiography % FiifT L 7-#55R. MCA Otk L & bic
FHIERD SSS Al 13 OHHAZ L, FRIEE R E
DEWHLELEEZ R L 7z, BEEXEOWHRELZEL 2
2%, radiation damage A¥EFFfiE & T L | steroid pulse
therapy & ACNU IZ X % chemotherapy ZffFl L 7z & =
5, FRAZIZ KPS D8 & MRI _ED mass effect DEE
fHmsREh, LD 2 L EREB L EFFT
b5,

C. #Efl 6, S3mMBME. (Fig3 A-C)

BRMEET &EEPERTE IS THRAE L 7 LiHEE
Blox L CHELMM &2 MifT L 7 (Fig3A),
glioblastoma “C MIB-1 i 20% T & - 7. AT P4 60Gy
& CDDP80mg. VP16 120mg @ chemotherapy % JfifT
L7:#. HaEHD 6 —#biiRENERT 5 44mm O
Gd H5EERIC X L T, maximum dose 20Gy. marginal
dose 16Gy @ SRS Z MifT L 7z, LB I3eE L, B
PR LR R 2 7% L . KPS80% THIAERE L 72,
L2 LES 4 » ARICAEEHRE & REEHMHBL .
A FH5E 2 B\ PR EE dh 2§ Hi 7 % JiE4T L 72 (Fig.3B).
LRI ME D fibrinoid HEFE, MHEVEREINE 2
9 BB G2 R T 25, 2 ORBEICIZiFEED
FICEUEEMAL e LTk, FEEEE
FFEMIAE D pyknotic change X B3 b DD, BED
gliosis D& THH S A fEEMAEDREIZED) - 72,
ZHICH L EEIE edematous matrix Z2 L, FHL
perivascular lymphocytic cuffing, MIB-1 {# 8.7% & H3E
EhBEEHMEOREIEHTH >/, EEHHEIC
LT ACNUI25mg., VCRI1.5mg, IFN-beta 300 J7Hi
fiziz X % salvage chemotherapy % 3 7 —LfififT L KPS
50%CTHEMEL L TR BHLY 21 r BRI
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SRS: Murg. 166Gy,

Vs 22Gy.Min 190y

hHli_\
ey
chbp

-

A0mm diameter, KPS 9(

CT guided biopsy

Gmon. Omon.  16mon. KPS 70%.

Steroid
pulse Tx
>

ACNLU

PAO
2lmon.. KPS 10-20% 25mon, KPS 30% .
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SRS Marg. 16Gy.
Max 2ty

SRl on

Cbbp
VPI6

b M (AL ]

Remnant tumor Glioblastoma ddmm diameter
KPS80%

dmon, after SRS, KPS 3509

quential change alter salvage After administration of

S steroid plll‘w T
chemo T'x

P
N R

s

I'I-l.lv;ll_\

2 lmon after SRS, PAO
KPS 10-201% 26mon. alter SRS. KPS 307
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ELHEEEEUCHAB, ofilE&CmAnEEAE
WZIRE RO 6 e (Fig.3C)e TI-SPECT T
(A BTZEEEIC uptake % 328 7245, PAO-SPECT T/A#d
72 MR T % 3B @72, Steroid pulse therapy % try L 7=
& C A& EOBEMER L I KPS b #RRYE, 7
WL 2 FLEFEBL KPSIO%DRETH 5,
Angiography fiifT L 7= £ Z 5 MCA O BEfI{LIC N A
ICV %25 straight sinus DiH{AHE | tentorial artery
% feeder &3 5 dural AVF DR Z R 72,

[# 2 : Table 2]
1. Anaplastic astrocytoma 3

REG 1 IMEAREMTH D, EIEHE L SRT42
Gy DIEMD AT 31 ¥ A L5V follow up HAMES
KPS100%, i k¥ PR %57, HHREEE L. 2
Pl s 5 L. T L EHEEIC PR 2B 400,
SRS HifT L 7<5Ef 2 T84 6 » A#%IC radiation
necrosis Z 4 U, Z DI S H 2 il D progression b
i, ME® 35 » A, 248 52 » A TKIRE iz,
SRT DHEH] 3 Tk KPST0%E 5 PR % §fEHF L Tuware,
2. Glioblastoma 6 f

SRS & SRT DFEIRELHE & L TIZMEST target D size,
JERIC ko725, JER 4 TEBEAL. 2D 5 )
TIZ SRS 233 fl. SRT 232 Tdh -7, M 4 134
EIFFFERF D 32.4mm JBZAIC SRT ZHEfT L. BEHEE
@ 40mm FHZEIT (X SRS & HEfT L 72 AHITIE target
size & O & fEEE DL A3 cone collimator ] FEE-T
H o7z, SRT MEfTHE—FFHYIZ PR BB SN L DD,
Z DD tumor progression % Hll I - 72 LD
568 3 BITIERHE L LT PRBESNL, Ll
ER 7 ZBRv7c 4 BITHRBR progression #4172,
Radiation necrosis [Zf27% L 7= 3 il SRS faEfTHlIz,
W 3-17 » A (F¥ 6 4 B)THE L 753, SRT JEfT
BT 388 & H>7%2 radiation necrosis [ZZBS Lo, 6
Bilth 3 PUDSTHRLRFICIXEFF L, glioblastoma D iEEEH
BTHHMRE2EL VI EER 7Y 7 LTWs,
Z @ KPS (& radiation necrosis & b FH{& > TIE ¢ .
QOL 2fRf§ L EF L BBV EEL o/,

3. WREEEE

SRS S RIE D EEHMER, WAEAELIER 6 1o
WTHB R . R IZIPI A 6 S Ao 7
v F B A A L fine RERICE U EE M
BICHE L, MIB-1 fHiX 20%TH - 725, FFEHIZ
BB ZE L, AR E D E
BAIAADSEE L. MIB-1 i 8.7%E{ET LTz,
. SRSHEFID radiation necrosis 23EEPH 4 7= LR Tl
Z OBEHITPLHOFEHLZEFBEEZ RS 00,
HEBTHT 048 5F T 4 viable tumor tissue 23¥EFFE L, HHIZ
B2 B A /- AEAEPLD radiation injury b
WA, CORBBEDZEIZ radiation 12 & 5 1A
DEFEEBGICINA, EIREE & L 7 /& IE SR
DEBLEEFN TV,

= =]

Neuro-Oncologist (2 & - THEMEMEEEME IR A D
#cdhh, bTFHTLZDFHERFLR (median
survival time: MST) DIEE % X1 5 fff & H R L T
W3, LOALEEFEZEL L, PHERCEWTHS
BEOMREZZD. ErkuliFEigwtd, #HEt
EhOBFEEZEAL, HEHE D oL FHR Tt ®
MZBDTH S, Anaplastic astrocytoma | 3 4,
Glioblastoma X 2 FE £ V25 MST D BEE# L . T
FTHHENEMICEF LAz ED o v R Y
LAFEFTITbNLTW3S, 1993 412 RTOG(Radiation
Therapy Oncology Group) 2SEEVEMIFR B D FHHE T
2 LY, BEOFER. PS & L L b, BRAET
& L TOFMEHE, radiation dose(54.4Gy L AR
#F). chemotherapy(carmustine, semustine, dacarbazine)
DEEWEZFRL A, L LIEED highly advanced
technology % & > TL TH FHMHEICZBRA»EH
30EAMDU TH D, radiation D dose escalation
Wk B i EFE o T E 7,

STI & dose escalation DEE M6, Z D{EZEEM Y
HHEALB strategy EFA 5D, L2 L glioma D
EREMA RS, BMESZ2EA5 L. STI Of&ES
IZEERICITAERE & B A A b YR EM iR

Table 2
Histology Case Timing Method (Dose) Effect Radionecrosis Prognosis KPS Follow up  Survival (after STI)
Ana.astrocytoma 1 Boost SRT (42Gy) PR not detected Alive 100% 31mon,
- Salvage SRS (20Gy) PRtwoPD  6mon, after STI Dead 52mon.(35mon.}
3 Salvage SRT (25Gy) PR nol defected Alive 0% 26mon,
Glioblastoma 4 Salvage  SRT+SRS(70Gy) PRtoPD not detected Dead 32mon(31mon.)
5 Boost SRS (20Gy) PR1w0PD  17mon. after STI Alive 30% 26mon,
6 Boost SRS (20Gy) NCtwoPD  3mon, afier STI Alive 30% 29mon,
7 Salvage SRT (42Gy) PR not detected Alive 30% I1mon,
8 Boost SRS (22Gy) PRtoPD  4mon, after STI Dead 16mon.(14mon.)
9 Boost SRT (28Gy) PD not detected Dead 2mon.(1mon.)
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Protocol for Malignant Glioma

* Operation
— craniotomy - tumor removal
— intaroperative irradiation ( PRS)
* radius 15mm, marginal dose 12-15Gy, single shot
* Conventional irradiation
~ local brain, 2Gy/day, total 55-60Gy

* Chemotherapy
— ACNU 50-100mg VCR 1.0-1.5mg X 2days (before irradiation)
— ACNU 50-100mg (after irradiation)

Maintainace therapy
— ACNU 50-100mg i.v 3-4 times/year
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Boron Neutron Capture Therapy (BNCT) Using the Thermal-Epithermal Neutron Beam
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Case No 1 2 3 4 5 6 7 8 9
Age, sex 55, F 46, F 66, M 20, F 38, F 64, F 58.F 66, M 51LM
bizk e 2l GM GM AA AA GM GM AA AA GM
AL LLF-T RLF LLF RLO LLF-T LLF-T LtP Lt P Rt. P
i H&E STR GTR GTR GTR GTR Biopsy GTR GTR GTR
RTOG class v i v I m Vi 8% v v
KPS 80 90 90 90 100 40 90 50 100
Follow-up 154mos 338mos 168mos 337mos 287mos 88mos I5.1mos 3.8mos 3.4 mos
Response PR CR NC CR NC CR NC NC NC
Outcome D No rec D Rec D D No rec D No rec
®1

AA=anaplastic astrocytoma; GM=glioblastoma; F=frontal; T=temporal: O=occipital; P=parietal; GTR=gross
total resection; STR=subtotal resection; RTOG class=classification for the prognosis of malignant gliomas by the
Radiation Therapy Oncology Group; KPS=Karnofsky performance scale ; Response=The maximum response

within 6 month after BNCT, PR=partial response; CR=complete remission; NC=no change ;

Rec=recurrence
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FHIRBOERE MO 5T % 53, 70-80Gy D g &
DEFENBETH, BETFPLE»SBFHTS
CENRENTLB, X BRI T8 % BEA L 7= 90Gy
£ T? dose escalation TlE. FATHIHEE L S4EFH
P REIHBEBINSZ—H T, BEBTTOFHED
T RETE % BRSO 122, ifih BNCT T8 6h 3
EEMRRIIChZEE2b0EEZSNTED, &
BERMOBARIGS ZHUSHEL T,

BT 2 HEL ) A= IRE DR - B bR

D=died;

HE—LICL 3 BNCT THEFESOBRESHHEMS
5—77, HERDOBPHETE— L TIE—RI TRV N
[N VIDEENSR SN/, iB% BNCT TIEillE
FHBEEORVESHABIEEI I LEINT
Va3 A5, R IESEA I EE o I % & e HE AR R IR IR R
TOPRUETAHEIENT 2 2 L TINb OEENH
ETHAREESEZL 6N D, EEEDEOIEEDE
hHEFE— LTIk, MROBREZEMT 2L TH
HEEBREI NN, ZOHERRET>TW3
o BHRETFIRAEY —AO BNCT ThHWLLNRT
W3, BT EESD E—ATIE, BNCT TH4E
THEBOMAR(MERE, R EXHE, &
P TRE) L HENE O EHE R X 2 A
BEOHIZBVWHEETYI2L—va3vT3I L
DEETHH, FERENHE - LEROC AT LD
HEEEIT-o T3,
SHEEVEEREERONSREEED L TH
Shep T — 4 TORIE BNCT %, BNCT % boost
Mgt s U TR o BES MR I6R & 0FF 3 % A B
MEEFNOURIC L > THBENRPWEST B L8
LFEN3, FFRAICIEEDE ORI L OHIR
MHAZEFFTCOBRSICRAT, MEBEZAH LA
BNCT DEALBEFEN TV, chick->TH
BEPY G HER M ST RE S e AU TR R E o B E . HIG
REFIDIEARPFETEL .
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BHEMREBREICH T 55 FiRE:

Proton radiotherapy for malignant glioma

PR LHRR R SRR RS FRREAF AR & —2)
PRI RRER D, fERE ~—2, WE EHED. s BEBD. KR Rz?

[IZU®IC]

TR AR TE T C I3 TR B O A8 % NEB A I BT L
Z ORI ENEEET 5, B R IE .
€ LET U SBE ClIZ LA L 7R F—> A%
Y. TORZHRBEROBREFMEE IFEAEZE
DT, AEOEEAMOEBEEZ HICIA
DHhBRELMETH L, RE. EEHEBORRL
o L, EEOHEE L5700 X B0SMBE,
ElERIES, FEEEE L EBTbhTtsh, Hr<F)
A7 bEANFHIIFEL TH 5, BFEOFRIE.
Bragg peak Z 2 Z L TRHICIEE QM Z 5 BlToZE
FIRYFR R AR B IC R ¢ 72 %Y, Lichio CHEHEEA
YEFY)—E2HAWTHHEO R - 2o BT EE BT
2L, BWETAEEBEFBE-BVBR2EFTES
feth, EEOREZIChrbOOoT -4y F&ED
DETEIICLTHBHETEZ LAEEL LB,

[BimERBEICEd 58]

AHICE T 2EFRE MO REIETRIE 1979 FI2h
FHREFRETIZERT. 1983 FEICHEREN FRER
Fle v & —CHERKIFEDBM = v, RS O B
Bz L THHIEMRTbATY 23, MigBE I o
L TiE. 1975 £EIZ Graffman 5 7% 185MeV DETHT
7 Bl D A FRERAEE D T 62 1 SRAR R 50~52Gy % 9~11
SEITHRH LEBRERE L Tw 300, 2 08I
R IESOBEIEDOHIZ viable ZfHZFZEH T3
LHEINTWAI DS, BFDIREZEBICIEC
DHBTCRATOTho-EHEINS, REKE
HFRERELY Y —TOHO 7 = — X 1/11 124
W ZERRIBERTIZ, 1983 F£05 1992 F£FETD 9
I & 24 61 O B MR BB ORER I L THBT
REHITHON, ZO—FrIREINTHEY, 6
12\ % Dy & BT ATRE 2 17 6 ( glioblastoma 10 {5l
anaplastic astrocytoma 6 . anaplastic oligoastrocytoma
1B DBBRAR LRI DD THROERE L 2037,
RO IEIL 23 » H(GBM : 13 7 A, AA:
33.5 7 H ). 2 SFAEFEEIT 41% (GBM:30% . AA:57%)
Thh, FETAMRTEIERLIZVAR Y,

Bl Fitzek 5I2=2RJTIGHEETET, glioblastoma
N LTHFRE v B2 &0 TEE LI 90
CGE bl ED#ER %= A L KB ERA2HE L T
VW3Y, ZORTHES E, 41.1Gy(FRE) D y SRS
#®, BT EEZF9 4P C. 1[H 1.8CGE % | HiZ 7H
fMHT 2 @HBHTZENS 7O Fa— L TRER
524Gy (FRAE) S L T3, ZORER, 23HF 16
PHCEHEZRO L, BYO 7 FIIEEOEFR %
(. HUHBEFREOATH - LMEL, £F0 2 F
EFRIT 4% T, EFEHRORRMEIZ 20 » B E 2 b,
FEREDBEFICL 5~11 r HEFHRAEE T
7= EEFEi L TV B,

[(BFEcHdsH7oMa—IL]

BAE, BFECNT2H L OBTFHEEE 7o b
a—LFERFEL 7 (R 1) A OFEEER Fitzek 50
MEPSEZ B LEREPLEaIY FR—LT BT
1 [8] 2CGE TH## & 90CGE LA X437 53 95CGE B
HFicd a8 i, GLArZ20llEEEH oy
Fa—L T 50B5EOPLEETHS, LEZLEA
UBFEETLERERBL TV IEHL 25 Tidh
WIEFID3H B2 DT, 7uta—Rmliz LS IR
MBS B OERERA T AR 4
em 225 L wEEREEKL L. ZOHETHEEIC
W BERENRDBLT B EMNTES, 7L,
EEOBEMZEET S L. BFEOADEE XD
iZ. Lineac & DHHANHEEMEEZ oNDDT, F
HiHIZ Lineac, FHEPGTFHUIGHEL VI 1 H 2 ED#
SYEIRESH 2 FHET 5 2 Lick o7z, REDBELAS
ATOBEHFTIE, ZHROAMPSHEET IR
18F = £ |2 compensator & collimater % {F 2 @ ZE D34
L3Y, IThsDHFEICE D, »ihIEREIC, MRI E
Gd I THBINhAMo I EBRELZETTE 55k
7, FEEFLERIC 95CGE. A lem 12 70CGE @
S PARE L 25, & 5 IZ9MEID 65Gy LA 0 FER
fZic W TIdMBDIEREZ 0FH 3 2 EHBEL 525,
iR & OREIFAERGE ICB T 2 MG I T & M0,
ACNU OFE%E 7u b a—LiclATth 3,
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L1 FFEKFPMRC LB 2BHFEICHT 2B FEER 70 o — Vi
L HR:
1. EESAF
1) JRERERYICEERA & /- K% LIB3FIE (WHO Grade 1V © Glioblastoma:GBM) HiEf
2) Karnofsky Performance Scale 70 %L k.
3) SEMRIE 18 BREL L 80 BRA .
4) RAROWHEMBZINTE D, #itE MRI TERFIEE £ £ 2 SN AEEBHEET 2.
2. AEESAF
1) HEEORLBRERCEKRICS 5,
2) itED MRI ICBWT, Gd ICTHBINZ o THEN 28N (Finc X 20kEZ S
&) OERE 4em ZHEZ 5,
3) EEALIC L CTHERBIEROBEEDH %,
4) FELVWHBEBAETGEERZEL T3,
5) 70 Fa—VORENFARELEZ 6N AEMENRD 5.

1l BURERIEHED A
1. BRI © Lineac IBHTEE & T HIAHREEZH V2,
2. HEgTeEIE
Gross Tumor Volume (GTV) : MRI THEE A & #EE I L2 (K88, BB CT Tl 24U
P49 2 5818 CHH & D IS IEBME D IEBE FE T 5 L E I 1L 5 B,
Clinical Target Volume-1 (CTV-1) : [EEMESEHEEICEEL T3 LEZSNSHRT,
GTV DMl 1 ecm Z &L ETHE.
Clinical Target Volume-2 (CTV-2) : FEEMIEASZE L T3 LEZ SN 2T CTV-1 DX
S5IZAMAl 1 em 2 &TETE,
Clinical Target Volume-3 (CTV-3) : T2 i MR HfR E&ES 2 23 % 58k
3. HESHERE :
1 MR 1.5 Gy DBFHE 18 Gy O v 7 AfZ2GFH L T 28 [ o [ I8 i 8 5 ik
(concomitant boost) %179, Z DEE, GTV 2, & 92.4 Gy, CTV-1 I IZ#EE 70 Gy,
EHICCTV2 £ CTV-3 DELSHREWVIEI T LT 60 Gy DIBHZ1TH . HEEHZ 1
H 2 Bloy &S EziT . B ORI 4 REU R 2,
=L, BoRsRi, BRKRCFLTIE S0 Gy, T 52 Gy LT & L, \iEs
FUERIEICB T 2BMEIXS6Gy LT LT %,

11 GFRLARRE -
ACNU 80 mg/m’ DEIRNE S % 3 BB 212179,
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Case-1: 71/M

Post-OP Post-RT ( 6m )

X 1
FEFI-1 © Gd 3 MRL. £ X b, BRI, Fik. BT e » Hé.

X 2
AER]-2 OB FHIAREIER, K 6 Hiad o DREFHESEh T3,
/£ * Axial, f5E : Coronal, T : Saggital

Case-2: 56/M

Post-OP Post-RT ( 4m )

X 3
fEF-2 O Gd 3 MR, Z£X b, (58RI, Tl B4 » B#



Neuro-Oncology 12(1), 2002

CNE T 2B OBFEEFIZOWT LR EZIZAE
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Fa— LIFAECRREHEZ T, v 7 A8 E
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BRIIH b BEETH o 12,

FERI 2 : 56 B, HRTE - HEIEZEDBFE T,
ERE 14 48 2 A 5 HISH 70% O H b T, TERR 14
F3IHSHD»S4HI1THET, A7/ v b a—LicfE
S>TIEFGEIEZ TV, Ty 7 2B EBTFHICE 3B
THEIIES & ACNU OFHER T o 72, B 2 12 2 DFER)
TOBRTRIGHREEE T L2, KF 6 Hiabh sk
FHRESHZTH 2 LTl TRIFLERSHIES
NEZZ LD, COLHICBTFERTIEI—7 v
FDY A Xizhdb o3, MRfEKEEH >R T L
I L THHBHEHIRETH 5, BEFIIBTFEIE
B4 r AR L T 5 A5, MRI _LIEEOEETEIE
72 C. KPS b 100% IRzt T W3 (E3), 7. B
Bt o2 HHERE RO 5T, ACNU Ik 28
REMH L BETH 5,

[ &)

PEFiEmBa cld, WPIEEET) 2 L TlEo TR
AR RIME 2B 5 Z L8 TE, »OSER
H2TH) I L TCRABODEREB~OEELBHTE
%, 2070, EEAKEZOBMERIIHL TS
NETLDLHEOERELEIRMICBHEcE2 - LiC
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Atypical Teratoid / Rhabdoid Tumor &
medulloblastoma D7 : @2 OBFHMIDEE 4

Outcome of medulloblastoma and Atypical Teratoid / Rhabdoid Tumor
: the importance of re-examination

ARG SR ALEBBIZEAT X 74 A bk v & —RBERG AR SR
NG Fiehvas SRebr T i A S RN e = WN R P i e AR S

FHA B, B FE. Hb B2,
ORE EIRY, IR F|EEY, L RV, B EED

Key words : Atypical Teratoid / Rhabdoid Tumor,
medulloblastoma, prognosis

[Abstract]

(H 1) Medulloblastoma (&/NEHIDBIEEE I F4 4 2 BIEMEETH 525, Rorke 2528 L 7 Atypical Teratoid /
Rhabdoid Tumor(AT/RT) & fH# ARV BL L T2 0BBZEINTE-THEEXH 5, L L. AT/RT it
medulloblastoma (ZH L FESEO THRRTH A Z L LD, EMCRHET A LEKELEETH S, SHEbhb
Nid. FIEEZWTHF medulloblastoma & W S NL/EFIZWRE L AT/RTBEENTLALAEZBEREL, 20
R 2T HleET L 7-,

Cof &) Y THIEIFTR OB IS T medulloblastoma & WX 47z 15 BI(CEME 100, LZiESsHD A2 NS L
L7z ZWROIEMIE2 » A5 23 8T, ZHiE2 » AL S 12 FEDOMIZ 9HIMFEL L T 3,

(ks S Medulloblastoma & Wi X 117z 15 PID 5 & GEBAMLENBRER % & O RESHEIMEIC L b 2 #58 AT/
RT ThH-7: 2 EHHBHL 72, 26T median survival time t& 75 # HT& . medulloblastoma, AT/RT (24517 5%
EZNEN 86 v H. 6.5 ¥ AT AT/RT Tl medulloblastoma =tk L& TFER R TH - 7=, FEMEEMIL AT/RT
D2PlE2 5 H, 45 A EHZHIBHORIETH > /=D ISk L, medulloblastoma DFLVBHAFE ML 1 FlOATH
o7z, REEEARAERYICIE 2 I & b BAYAY 25 rhabdoid cell 12388 & 317245 7243 small rhabdoid cell % large, pale,
bland cell 5F8® S iiz, Fie, 24l & b ICEREN RS b e, REHGBFEIIRE TIE AT/RT T vimentin,
EMA, SMA 243 medulloblastoma TEHEBE L Wb 0MgEEd s i,

(K &) AT/RT IZHERFEAYIC, BRIAGZ: rhabdoid cell 2369 L S BIZETE 3 LIRS ¥, large, pale, bland cell,
grand-like structure DTFTEDSZEIDOBITIZ72 5, LA L, medulloblastoma & DR IIIEER O & Tl Rl 23 H #E 7
BE03% 572, medulloblastoma & 2T L 7-6EMITH AT/RT % B\ GiBiAfkLEAICER T 2 BELDH 5,

[IFUoic]

Atypical teratoid / rhabdoid tumor(AT/RT) & >3 J#
B4l 1993 4E Rorke 65¥ic k hRIBE b DT,
ZDREUZDR, FICHASRoNRIcHEETEEH
ODTTFRARRIEE Th 5, ZOHETPHEBME
AN iE R LA N AF O BB HE T 2 L v
9 primitive neuroectodermal tumor / medulloblastoma
(PNET/MB) & DL D AT/RT & medullo
-blastoma DIERHIZWIZT LCHER LIV AR, &
[ElH b itis, FIEEZETIE medulloblastoma & Z2HF X

NFEFID 9 B AT/RTBEEFh T w2 BRE
L. ZDFHEDBVICOWLTES L 7,

[ - HiE]
LIRTFMBFORBEHEMBZHICELD medullo
-blastoma & B2 & 417z 15 Gl (B 4k 10 Fl. 2t 560
ERNRE LI, BEIROFERIL2 » A6 23K, F
815 TH 5, Filfic X 2 BB 2 cfTbh
Tk h., 2t 2 Fl, ELEEH 9 Fl. ot 4 6l
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TIbN TV 5, WEROBREEL L THERRED:
2 TiThbhTE D, 1 BIERESD 100~200cGy. FFfT
#RE T total 30~60Gy THifT S LTV 5, {LFEF L IZ
7/15 lTCHEFT 2, £ DHERIZ ACNU, vincristine,
procarbazine 12 & 5 {L#HREE 1| #il. interferon, ¥ A 7
7F ¥, T bR Pk B{LEHE 2 6. interferon,
ACNU, vincristine 1= & 2 (L8 4 Bl TH 5 FREE
ZWREE 2 » A5 150 » H, ¥ 028 y HTh-
Teo W 2 ¥ AD 5 12 FOMIC 9 BIHTELCL Ty
%, i (LERYRREE £ L T\ Cytokeratin, epithelial
membrane antigen(EMA), Vimentin, glial fibrillary

acidic protein(GFAP). Symaptophysin, smooth muscle
actine(SMA) D % T - 7=,

[ £]

151D S L 2605 AT/RT TH 272, 2D H 5 1 il
IAEICEH LE-0b Th- 2", SEoE T
#7212 medulloblastpma & Z2HF X T w7z | FllAHS AT/
RT TH5 I LEHHL IR 272, 2FETD median
survival time & 75 # HT& D . medulloblastoma, AT/
RTIZHIB EZNFN 86 B, 6.5 # HT AT/RT
Tl& medulloblastoma IZth LD TFEF B TH- 72
(Fig.1. Table 1) 3IEEM I AT/RT D 2612 2 » B,
4 rAEHICHRBORBIETH > DICH L.
medulloblastoma D FLVAHAFEEHIL 1 FlOATH -7
(Table 2).

MHMARNCBETT 5 &0 AT/RT @ 2 i, A
DIE & A EiE small round cell 25— MRICHETE L T
£ Y (Fig.2a), BN HifaE 2 - - 2R OM
fasEEE2 %2 LFET 280 bRBo ok, LaL,
A ORI THARTE L. intracytoplasmic hyaline
inclusion % % -2 rhabdoid tumor of kidney (RTK ) IZ & &
05 L9 A7 rhabdoid cell iX 2l IcZE S
h3 572, T D large cell component 1 small round cell
DRITREL . 2 OMAAEIZ. b HhIciFELT
ThOh o, fBEXETTRAZbDETHD,
Mk RKE{HETEZATOLDO b Roh, HELH
MEERFODD LA BEDLDBRD N
(Fig2b)oe N6 DATRIE AT/RT @ 2 flICIZ3E L
TR S5 N72%5, medulloblastoma 121 R 617 WITR,
TH-o7. £l AT/RT D 2HITI3 T { —EFIZ grand
-like structure A3 & 41(Fig.3a), 4143 HE T AT/RT
& medulloblastoma Al T 5 —oDOF#EEZ 6N
oo SRFERHIEAET TlE. medulloblastoma (& GFAP.
Synaptophysin TZNZ#1L 5/13, 7/13 THMEL o7
D3, Vimentin, EMA, Cytokeratin, SMA TEk & 72
BIEEBIZ e B> > 7= (Table 3). THUCK L AT/RT Tl
2 &b Vimentin, EMA. Cytokeratin, SMA, GFAP
\ZBatE, Symaptophysin b —{F T4 > 7=, AT/RT
WZEB W T, Vimentin (ZHEE O T X TOMAR g

PP - 72 (Fig.3b)e EMA(Fig.3c) & cytokeratin
(Fig.3d) t&. grand-like structure D FP53 & Large cell
component @ —HB. small round cell DHE—EETHHET
-7z, SMA(Fig.3e), GFAP(Fig.3f), symaptophysin
(% small round cell D&AIZ[FEHETH -7, EMA,
cytokeratin, SMA. GFAP C&EtE® small round cell I
HE TOERIE T % A5 - 7 (Figd).

[Discussion]

AT/RT &9 %5555 Rorke 5 1c Xk WiRIBX Tl
KB, AT/RT D OBEVBINB LIk
L2ASSTID, AT/RT |, PHEMHERICFE4E L 72 rhabdoid
tumor(RT) @ 9 & neuroectoderm . epithelium .
mesenchym ™~ & % @~ D43 {LA3 % & A teratoid & U
I REMBPA SN DA EE D teratoma & B4 D |
germ cell tumor @ SEfEFHY marker i2 3R TEHETH
5IEICEDZDOELEDHEL TWVBY,

ERAEI e RFf E L€, ADBICIFRE L, FEESEmRDS
T 165 7 B EE L K 1/3 DIERIASTIER 3 Tl
JEBETHEELZ L TE D, (LEmik, BUafiiks
DIGFEICH L THRIGAER SN 1 ELAIIZFEC L,
EHhOTESHENE I LBHIToh, Ef¥ic
ZELUEDD 5 PNET/MB X D b FIEFEMHME < |
FHEME W &M TH B0,

AT/RT D28, RETERBREL
intracytoplasmic hyaline inclusion 2577 3 % MLEIAY 75
rhabdoid cell & AT/RT D § X TIZHT L b RGNS
DI TIER WO, small rhabdoid cell” . HIIRE A3
bTICFEEEZTR L, ATl E e L 5 2
T, RFICPABEZ 2 0MEZ 5D large, pale, bland cell 73
BOoNB I EbEHMEEINSE2Y, bhbhoi
¢k AT/RT @ 2 iz & V> THAINYZ: rhabdoid cell
EER® 6z o 7o h3, 2 IFE D large, pale, bland cell
D& 54172, 13 D medulloblastoma T3 2415 DFF
RixAH L ohd'| large, pale, bland cell 7% AT/RT &
medulloblastoma % #5314 2 fHEAT R O —> OIFHL &
ZZbhiz, F/. AT/RT 2 541 medulloblastoma
{Zhd»o 7z HEFTR & LT, grand-like structure 3%
o7, Z DERST I RIEHEMALFERIZ cytokeratin, EMA
IZBtETH B Z £ X D, AT/RT O epithelial different
-iation 2R L TWBETTHS, AT/RT I2B W T
cytokeratin ° EMA 2351 L 2 2 D13 Z2 h Fh 76%.,
99% T & % 3%, grand-like structure D3R 512 = & ik
Az, L L., Medulloblastoma 2 V2T epithelial
differentiation Z 79 Z & 137 <* grand-like structure
Mashiud, AT/RTEEIFFRO—2TH 5B, AT
/RT DZWIC REEBILEBERTH S Z L IZLIAT
M oHigAH D . neurcectodermal marker( GFAP.
Symaptophysin) D& T7% | epithelial(EMA, Cytoke
-ratin) % mesenchymal marker( Vimentin, SMA )= F&4:
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Fig. 1  Survival curves
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Table 1
Medulloblastoma AT/RT
(n=13) (n=2)
Male : Female 9:4 1:1
Age 6 months - 23 years 2-4 months
(mean) (8.6 years) (3 months)
Recurrence 11/13 cases 2/2 cases
Outcome
Alive : Dead 6:7 0:2

Median
survival time 85 months 6.5 months
Table 2

Summary of the patients diagnosed as medulloblastoma

Case Age/Sex Removal Shunt Radiotherapy Chemo- Recur- Outcome

surgery (Gy) therapy rence (suvival
in months)
1 2m/F  Subtotal - W 36 - + Dead(2)
2 4 m/M Subtotal - W30+S815 - +  Dead(11)
3 6 m/M Subtotal  + W30+L30 + +  Alive(27)
4 2y/M Subtotal + W30+L15+S30 + +  Alive(33)
5 3yM Partial + W36+L14+S30 - - Alive(105)
6 4y/F Subtotal + W30+L15+S30 + +  Alive(67)
7 6y/F Total = L 40 - +  Dead(120)
8 «7yM Subtotal + W15+L35+S30 + +  Alive(55)
9 7yM Total - W30+S30 + - Alive(48)
10 8y/M Partial + W36+L20+S30 - +  Dead(24)
11 9y/F Subtotal + W30+L15+S30 + +  Dead(42)
12 10 y/M Subtotal  + L60+S25 - +  Dead(7)
13 16 y'M Partial - W30+L20+S20 + +  Dead(8)
14 17 y/F Subtotal + W30+ L30 - +  Dead(150)
15 23 yM Partial + W30+L20 - +  Dead(43)

m: months, y: years
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Table 3 Results of histochemical studies
Medulloblastoma AT/RT
HE
typical rhabdoid cells 0/13 0/2
grand-like structure 0/13 2/2
Vimentin 0/13 2/2
EMA 0/13 2/2
Cytokeratin 0/13 2/2
GFAP 5/13 2/2
Symaptophysin 7/13 1/2
SMA 0/13 2/2

EMA.: epithelial membrane antigen, GFAP: glial fibrillary acidic protein, SMA: smooth muscle actine

O e W,
c&%ﬁ &.&“M‘s
B "

%
%a* 9@’%
ATy I

Vimentin 5%

LY EHEAOTLBRON D Z LhS, ZORMH
TH %219, Mdulloblastoma (&—EFDEEF T neuro
-ectodermal marker 251 % 7R 7 A3, epithelial
mesenchymal marker ICPPEZ RS 5 DI ded o7z,
Z 415 neuroectodermal, epithelial, mesenchymal marker
B o IEEEMIAE £ Z 212 4 small round cell area i %
e b7z, T D small round cell area @ HE FAf & 7217
Tl&, AT/RT & medulloblastoma & DEFIFEET IEAT]
B T®H %, AT/RT, medulloblastoma (23|} % fH#k:
IR EEASO TR TE A N—TEEbI TR

@D T, AT/RT TH 5 DIZ medulloblastoma & #32
ENTVREMLHBELEZ SN B2, AT/RT &
medulloblastoma = F5-X, FH23IEH IZHE ('), median
survival b 6 X ARRE L SN TWEY, FHROEWLH
i1 & LT, AT/RT D&% IE medulloblastoma & [& U &
WA HDBELN T 523219 medullablastoma 2 1
R D B B LR ED AT/RT ITIZEIRD VD &
72603, LL, AT/RTIZHL X h ARG
BICLRMEFENORELH DY), AT/RT &
medulloblastoma & D#REE%E 2L L, &4 ONEE 128
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LB ETIZETINCDTRE2UWET HHE
2% %, Ho 5 b PNET/MB & 22M L 7-fEF] % 301
Bt LA&B L, #iiiz 66D AT/RT Z Wi L. PNET
IMB @ 10%351Z AT/RT 23FFFE L RIS 3 RELT D
BlCPRIUEZ DEE T 26%%BA A L2 MEL T
W3, A2 OEENTH medulloblastoma & 2 L 7+
FEFID 5 B 13%58 AT/RT TH b, 3 B ORERIC
R - Tik 40%7%% AT/RT T = 7o, EEFERY I medullo
-blastoma & W7 L 7iEFlIC B VLT H 10%BEDHET
TAT/RT 5& EN T B AMREMEDSH D | Rz 3 L
TOEFTIRZOEEIIMA 275, medullo
-blastoma & &2 L 72 REHI T b RIS LENREZ
TV AT/RT L DENZITIBENH B,

[ &%)

FREFIRE O —H I3 3G RE B BENEBIR, 7
AFIv 7074 THERE, JLEAEESS
S SRR DB % T 7=,
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Primary intracranial malignant lymphoma located in the third ventricle: A case report.
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intensity DIEE %52 D, & F Y =7 A TIRIFH—I2H
AN RDID - 7= (Fig.1-B,C)o MIEBE A {th D fEEEE

FEFEDohlhb T, ZOMEERETIIRFICE
HERDOLboT,

ABEHe#Ei - AL 14 4 2 A 7 B Interhemispheric trans
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FEL T, FEB=RELMEECMENIHES LT
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PR D IEEZEE L%, 8 3 ME LG IC—EEFEL
7

FEBEEAHRRAT R HE & TIREMAEO KBIO % 1L
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(NI AFIHFELTE ., THESHEILGEHER
SNt REEBLERERE T, MBI B cell
2 —Hh—0 CL20 THEMEL 7D, B cell lymphoma &
iz L 7= (Fig.2).

g © PIEERIESE B cell lymphoma DEZHT D
b L ISR 14 4 2 A 26 B X b BEHRIEHE (total 50
Gy) #5fT L BB 2%k, FREEE. KR YUMIIEFT
5 bR L o,

[ =]

PR MR REROBEEY v, £EEERY
¥ USED 0.7%1.7%% HHTE DY, £FRHEKE
BAREE D 2% & BB REE L I Twih
SEERMERIZS 3 - LB TVEY, 20—
e LTE, LB & ohnicfE ) Skl
DEFES O, AIDS BE 7 ©aEilFERED B
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— 101 —



Neuro-Oncology 12(1), 2002

Fig1 APBZKMRI
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table 1
Bl IE R O RER £
PiERERREs AEER
103 17 Medu. 2
RIS .
ung 9
245 19 Gastric 3
IJ ‘/-}{E{g‘ Breast 3
systemic 1 3 13
CNS 2 4 16
table 2
R R R AR TEE O AR L Z O FE
itIfFEE= 5 v
B MTX it  MTXi+BE &R
5 1 3 4 5 1 #*alive
T2 3 5 7*
733 6 5 alive 4 4 7 ** gljve
U) '| 4*#
= 2
B
S
1
EHyRH 2 3 5 20
* fiFE 2+ bKIE
table 3
e A7 o HIRRRERE OB - 2 O Fik
AE(-) MTX it MTX it +H3 5
% 1.0 * 11.0 % 3.3
» 62 2.2 % 12.1
it 0.2 1.5% 34.0
D - 0.7 32 8.6
£ 02 2.0 24.1
E 0.7 7.1
#  0.1%
2.1
R 1.4 4.3 16.4

* EBRAEERICRE LS R
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IRFHER I TYBElRE =22 L 48280, A8R
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[FI4E 8 A | H 2 Rtk SRR ({0 R v .,
BT MERRE, BRFRBUER, & FMEmeE) 248
M nmEARHC AR, v 707 )y OKBEHER
B, RAT0A4 FoOVABEE T, BEE L YBH
L TR EROSEEZRH T, FE 10 A 23
BictHREBE—AREZE. FAE 11 A 29 H~12
H20HS3 b ar FY 7REESE Y AR, Tk
134 2 A 14 HICKERBE B2 ifT. ACEX DA
ETEEO LTI, BLU, 5562E B, FE 2
H 26 H~3 A 9 HREEMFEEHA CHEHRKRES—HE
IZEARL. BE#LELTEO LUNKULEDE
DRFE LB\ D, FHE3 A 26 HIcH4FHIEA
. BE. W 8 AMIERITD 7= D MBI ~IER, R BRIl
2 MRI kT2 R&O¢ Flair T high intensity # 27 3%
sylvian fissure DRTIAEE - MTHELE L L, (TIGd+
Tl abnormal enhamcement | TZ 9. PET LIAMED
HoWIEEFE TS detect H¥ELD-7,)
(Fig 123 )R E L T2 bEDIRESEZE
Do 17 R OIMEYE SAH Iz X 2 &ML EZT
Vo 7z oSBT B subpial TR L ORICETET 3 low

grade astrocytoma 7% diffuse IZFFEL., T SIEHED
PROEBAZIC xR A E A, Ry T 74
F kD EESB O N, (Figs.6,7) @ subpial
IZHEA3 5 astrocytoma D3% §47% cranial nerve DEEIR %
HESIEAbDEEZ, A4S 9 HLDH whole brain
irradiation (46Gy) +1FN-8 Div % JifT. 158%0 5 i 8
HC, IRER T, &, BRI, BRIFREE R,
EFTAERES R ICEBL, £EFALETL R
b, 12 A bEHAREE, (Fig.8)IRTE £ CHIAMIE
{ S4BT IFN-B Div #ERfREhTh 5.

BEFRIZROMED Th o7z, ML - BERE : B
L. R BELL, £hFE—8: BER2L. %
M : CRP<0.2, FT Ach-R #ifE 0.3nmol/ml, Ri Fi{k
(). Yo Hitk (), iH> ZV A FHifE(-), 74 LA
ikl : BEATRZ L. B - Mfad 33
23EK 98%, HER 2%)1E 62 mg/dl, EH 44 mg/dl, FLEE
13.3mg/dl, ENVE ¥ 0.89 my/dl, M2 classl, 7
vF Lo AE BB

(& %]

AEEFIOERAERZ TEoic & £ 5, (Fig9)

@ AIARKS T =& (10, IV, VI)

O SHRIRF D 1 157 16 1 AR B AR

@ i {81 R ERGE SR (1, IV, V)

@5 V2, 3B OMERE £ BEET (v2, 3)

@ T 1 A 4 T AR L (V)

@FRAREAER (IX, X)

FE ORI, DRERNEREER DI TEER TH D D35
NRREERERICMRURZE 25807, KM EORERIC
Tastrocytoma & 2 M L B 7= EEFITH 3 Z & T, K
FEAR & EHRAT B3 AR BE 3§ 5 astrocytoma? FF1E (C f &
TRETHBLEVLIZLERZEITL ATV,
(Fig. 10) B AR5 13 % Fe 4 R PR R BRRIEIR T H O 72
NophBEESHEFRZEL, BEREBYIRE
(Fig.11) TIXREFEEETR® L T\, &R /D
RaRaerERIc (ZRE I (, KIEE - EERICRERF
5 (HHT - MIEERE - BER) 2T TOARTH S, K
AT R KRR E DR L diffuse astrocytoma
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Th ., FORHEREER S EEREIZEBAICESE L 7. &
T - ERTOER & MR- 7ERTH B &
#HZ T3,

Gliomatosis cerebri &, FEFFE4DAIZIE diffuse
glial tumor infiltrating the brain extensively, involving
more than two lobes, frequently bilaterally and often
extending to infratentrial structures and even to the spinal
cord LFEE N T3, & 7z, Gliomatosis is rare and may
involve the cerebrum, brain stem, cerrebellum and, on
occasion, the spinal cord ----- all in continuity. & V> 5@
MbdH3,

Gliomatosis cerebri (X WHO 7Tl grade [l & &
T3, ZOHEEIX. EYE glioma @ 138 b 4 fi
(2.9%) THEAR S, BEAPEESHRE1990), glioma 810 f1
th 22 f51(2.5%) (Raquel 5. Radiology 1996) & W3
TV %, 40 BAICEH L HEEIE R, FIFIERIE,
BRRBOZFTH ) HENERDZ W S BT
HHEH (40%) ., TRGEFEIF(28%), THAE(28%) 7% LHRA
TH 5. LNBREDIHICED & THEEBEAER
DB LIZ W old, MEEHIE P ISR OBIE A ERE
e Ewvbit T35, (Artigas 5. Clin Neuropathol
1985 ) Radiotherapy (2B L Tl&, AEE D radiotherapy
B Y SRR EMAEFEMA D O RN
SLDOMREBEICHU T2 2 L0 6, ZORRZRE
IR 2% 2 5055, LA L, radiotherapy % T
WHERZ B EL PRV OHFET 5, RHAER
& IEHEZ R FEIRETN = X 2 MEHEEF O RENE
FThHb, MRI(T2, FLAIR) OB OB G I35\,
7. REEORENRAEE PET DHFAEOR
& b7 < 7\, (Shintani 5. J Neurological Sciences
2000) A E LTI, WA 5 2 BRARERDEH (60
Gy?) L B A EENE I Y e —LTH 5, (AT
uA F, 7V eo—L%E)(E6, RmEsAE 2001)

[# &)

1. AEERE. AR DHETEE (clinical course) (X8 & %>
ICIAREETH H . JEE B B &2 low grade
astrocytoma TH 2> THFPERZEZICEZGNDHE
BT,

2. SBRRBERR(CEHEZGEL TwELLER ST,
%,

—=J13.—
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R ERHT TS X FART 3-1
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3. 7ogsL
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FE & HEEKE MRS HEH BEHE

1) Glioma [Z#14% high molecular weight basic fibroblast growth factor D% FIR
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B FE
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BERBRLE S et HE B, FREIEMS, SH—K. T &
Se b E R IR AT e &
3) TATFAZOAD S FEMEBEA~DGHA
THERFEEFEERE FEGEE AES. A S LE &
B B e, $En Es
TERMBA B Z—HERBCFFRIEN S EAE—

4) REMEmEH EMHYE Thrombospondin-1 &3 glioblastoma 0 1 5E 1

S K FERIR EF R Mtk R EEEE. BPHEER, F B, e R
5) EBMEMIERBIEIC%T 5 death receptor pathway 12k 54
BHRKE fsrrfESA Y KIREEE, THAE B

6) ARBUAEBEICSTIERERREM AL
BUT U TERKE ftpiRSA R BRI, WIEBSRER, B, BEHRIE, NE—F
M T BRI, B REA
I HEBE—I R OEHKRE s kAR EHE (15:00~15:45)

MAEFIEDAD=X L — up to date]
EinA 2 —iFgEeT ERRE =& E faN &4

(k8 10%)
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B g ESSAECFY—PRERE EERAR 3 H—ER

& HHEKkE fetpiEsh Rl AT IEE
1) Glioblastoma (Zx§9 % E L S 78 5
Ief7 B3R5 MrpRA R R . REAC. BN B STl RHE 8
2) HERISHTS glioma (SXF 23R THMEHRABEORA
FERBAE Z— R E HNERE, KE B KBREE

HU IR FEES WEEFF0 S | R EE— R
TERBREBR L Y—  NERAE F8 M
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5) Preoperative gamma knife radiosurgery for malignant brain tumors :
Rationale, techniques and preliminary experiences
BERIRBEAKFE A = DA AR ILARBIE, EHEE
RRERERAEESES  RE@EsAs  F

[F 1 1 MRS R R (=
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HIRE AU 7 iR Moo R e —
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1) Atypical Teratoid / Rhabdoid Tumor & medulloblastoma: % D##t32 ¥ O FSF M

v

¥

B RFEZEL ArPRESNEE  SFEOKER, f FE, B R AR, BREE
FHEIL, BHIEE
2) BEEMERBHEY/EO—HI
LB KXFEFE AR EERE. M FE FEAR, AEMRS, KHEIT
' FEHIEE
3) FEMEBARE % (239 5 methotrexate MTX)REEIEBOHRIZONT
FERMPA L F— AR KEBRE, KE # HFHEE
4) WAMEIZERE(CFEAEL /MR mixed glioma D 1 5l
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