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Failed radiosurgical treatment for cavernous sinus meningioma : A case report
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[Abstract]

Stereotactic radiosurgery is recently recognized as a useful treatment choice for tumors that are difficult to manage including
cavernous sinus meningiomas, but malignant type of meningioma cannot be sufficiently controlled by radiosurgery alone.
We experienced a case of cavernous sinus meningioma that showed progressive growth even after radiosurgery. A
68-year-old female presented a facial dysesthesia on the right side and ptosis one month later and meningioma in the right
cavernous sinus to the petroclival region was detected radiologically. ~She also showed right trochlear nerve palsy, mydriasis,
and dysgeusia at presentation. ~Since the symptoms progressed rapidly, malignant type of meningioma was suspected and
surgery was recommended. As the patient did not agree to it, radiosurgery was applied. Five months later, ipsilateral
blindness due to the tumor extension into the orbit was seen and additional radiosurgery was performed. The tumor
enlarged three months later and 30 Gy in 15 fractions of radiotherapy was delivered. She became completely blind due to
the tumor enlargement at 11 months from the initial treatment and she finally accepted the surgery. The tumor was
extensively removed and diagnosed as atypical meningioma. The patient died from progressive tumor growth at 24 months
from the initial diagnosis. If cases show progressive cavernous sinus syndrome, malignant type of meningioma should be
included in the differential diagnosis and surgery and fractionated radiotherapy should be combined properly to treat them.
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Fig.1
A: Dose-planning magnetic resonance image obtained at the initial stereotactic radiosurgery. B: Three-dimensional
reconstruction of the treated area showing the relationship of the tumor and optic nerves. C: Dose-planning
magnetic resonance image obtained at the second stereotactic radiosurgery 5 months after the initial treatment.
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Axial (A) and coronal (B) magnetic resonance images obtained 8 months after the initial treatment showing the
enlargement of the tumor. Although 30 Gy of fractionated radiotherapy was delivered, tumor showed further
growth 6 months later (C, D). In spite of extensive removal, the tumor did not cease to grow 21 months after the

initial diagnosis (E, F).

Fig.3
Photomicrographs of the resected specimen showing sheet-like growth of the tumor cells with prominent nucleoli
accompanied by the foci of geographic necrosis. Original magnification X100 (A), X200 (B), and X400 (C).
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Extensive Dissemination of Intraventricle Brain Tumor (A Case Report)

~ Consideration to the treatment of germ cell tumor ~
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Tl-weighted MRI Gd(4+)
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[Consideration]
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Squamous paplilloma of the sphenoid sinus with intra-and suprasellar extension : case report
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Fig.1

Initial brain CT revealed a cystic mass in the sellar region with suprasellar extension. CE-CT showed a ring-like
enhancement in the mass.

Fig.2

Upper row: lower-magnification view of an HE-stained specimen showed atrophic pituitary gland on the left side,
and dura mater on the right side. There is no capsule of the mass. Lower row: higher-magnification view of

HE-stained specimens showed some foamy hitiocytes and eosinophilic substance. And there are no epithelial
components and infiltration of neutrocytes.
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Fig.3
Brain MRI (upper: TIWI, middle: Gd(+), lower: T2WI) after the 1* operation showed no residual of the mass.

Fig.4

Upper left: TIWT of brain MRI on 2™ admission showed an isointensity mass in the Sphenoid sinus with intra- and
supra-sellar extension. There is slight low intensity area in the upper part of the mass. Lower left: The mass was
almost homogeneously enhanced with the exception of the upper part. Right: The mass also revealed isointensity on
the T2ZWI with the exception of the upper part that showed high intensity. The Sphenoid sinus was almost fully
occupied with the mass, but there was no bony destruction without sellar floor.
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Fig.5

Upper row & right lower: lower- and higher-magnification view of HE-stained specimens showed papillary
arrangement of the sheets of well-differentiated squamous cells interrupted by fibrovascular stroma. Left lower:
There is a small amounts of mucous membrane of the sphenoid sinus coexisting in the sellar region.

Fig.6
Followup MRI (left upper: TIWI, left lower & right: Gd(+)) showed no residual of the tumor.
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Fig.1
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CEA, CD45(LCA), CD20, p53 [&f£. MIB-1 I3 0% T%
D). astrocytoma grade I1 & W7 L 7=, $HEEEAPTH &
H{§FTRA>5 PDLG L2281 L 7=,

i 2 (CDDP+VCR) % 1course 1T 7228,
E{§ LRI >7, 9 B 10 H i 1
rRANCERSREL 2D, FFRELEL, CTIZT
FMMEAICEAR KM L SEABEORT R E2 329
7z (Fig4). BEATHEFNL F—C2 B2k, B3
LeViZEIE L, FRES d o 7o hs, R EE AT
oz, MOBHBORIEEFEIO—HBBE: L 7=,

[# ]

PDLG i3 Cdh b BEZ TIZ 21 flOWEHH 329,
JLAE MRI F O E{RZWTOFEEIC X D MEFH3500 L
Tw3, FEFMIcE TR, RPIROFLFEETHS
low-grade astrocytoma @ dissemination & &7l A3f5RE
1272 B 5%, BH G207 intraaxial mass 2372\ 2 E G
PDLG & #Hfi L 72.PDLG @ origin % heterotopic neuro
-glial tissue &WHNTWE, EEBHIZITFFRL., i
RIGAKTEEIC & 2 HBNETHERER & TR X
LEBEIRTH D . focal sign D37\ Bt b HEFL
THhoHERIND Z EDBS 0, BEERATRIZKIEE L.
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leptomeninges D BE S enhancement 2FETH D .

D RERAEBIRE 28 PRI 2 72 & = DR I3 EE
TdH 5, AHEFITIE MRI O FLAIR BB EATH -
7=, MEEAFR CREHEABR o35, Mg
BHETHB I LT LA LT, HEEZMIZIE biopsy
EBET3, £/, BEH 21 Glo b 18 FlikEIRRIC
TEHiEhTwdy, HBIkL % grade D astrocy

-toma A%E &£ A E T, E4UUC oligodendroglima DR
BlHsd %, WEEEBERILFERE SR ZTR L -6
PBHRESINTVBE LD, FEFIDA 72 { BEhEILH
S D> Tha o, AEEFITIHLARIEZ Lcourse T2 7258
ARG e, BHIDHEER C &2 oiRiE
BEL L2>THeR2P2LDBE{ ., FHRART
H5b,
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Therapy-related Leukemia =& U 1z
HIEBIED ZES

Two Cases of Glioma developed into Therapy-related Leukemia

HRINNBELDA X v 5

— it s

v . AR #%

[FC &)
F4 &, Therapy-related Leukemia( TRL)% F&HE L 7=
LEZOND FEMERBL-OT, MET 5,

[FE #1]

FEM 11k, 20 RO BT, EFRIZ. £5BERL
NIMERFARETH 5, BEERICRLTREZ L3k
W, FKIEFEZ. B2 14 RTaKY o MEAmFEIs T
LT3, BmEEIE, 198243 H 15 H, £
FEREDE OB FE AT & M T = . RIEPTRIZ SR
Il & 2T X iz, 56.5Gy DMTE B IRISEZ T
L. ACNU % FE{fF &7 B {LEFEZ T Lz, 1982
F9H B HICEEDERZBD -0, BEHELTE
W27 L7z, 2 08 b Shic TR ACNU
ZEELETHLFBEERMT L 2. @2X b/ RE
BEhngge 5 F % & THENHRZE X stable DIREETH - 7=,
1987 4F 8 A 24 Hic 2 BEEESHE L sk
ELRELED, AR E Rt ERLIREIZ R <,
REY U RE LML ko, BRIZERATHD,
EREME., FFIRENTHRSSB oSN, CT
A% v v OFEB(Fig.1)1d, 1987 £ 8 A TRATDEH
37w, ERREEA(Fig2) ik, &, ACNU:2000mg.
MTX:214mg, VCR:3.3mg. CPA:900mg. 5-FU:343,
200mg Z2EIN T 5, X7 PLMERRAIE L. 1986
F 10 AEHI DHRZIET L. 1987FE 8 AEICR H A
BITET L TWw 5, ABBROSIMEHEHEH% L.
NMEREP S S IET L. FAFROHELTE
7eo 9 HiT2 b NIMMEREEA DI & 1HEFT L. iR
Tl FERHS 10%HB L, FERMRIBHOEN S
)0, BHMFR T, dry tap ZE L, FHY
M EEBE (Fig.3) Tld, 45XY,-5,-7,-17,1P++mar2
2L T, ELFMEFNRETIE, LDH 58
fEzmLl, MMMREARTF. R—FbtprRs/as
VU bERLEMEEZRL T, BHEREE TR,
EREROME4A & fibrosis 25588 & Nz, RAYMEHE
ATk, FRIZEBHZLBELOHD L, bleb %

BT BHDLHMREL TV, FERD immunoperoxi
-dase B¢ TUE, $T glycoprotein2b/3a FifkEETH -
oo Fio, WEEMIM/ME peroxidase $efald., rough ER
BT, perinuclear envelope ICBtEIC B E D | BLEDKS
Bh SRBMICFES o N/ 3FERkE, EMEREME L
[FE L7 FlAREFOFEEZ TRL, ERERME A
¥ (AMgKL, M7)ICE ) BB BERMERE & BT L 7.
Z D, 1988 4 5 AIZ CPA & Ara-C #51L, HLA
typing D—F L 7-Ffa Xk b BHEBME % 21 — Rz
L7243, FEREER 13 » OB THEIRL, L L7
(Fig4).

REGI 2 &, S0 BT, EFIE, ARES TH
5, BRERE, FIEB IR T REHT L v, BFEE
&, 1997463 H 19 HIC 2SR IEICTHREEL, 4
H 24 B ERTRZEMRE O MM 2 T 2 1., 5%
PEAT R IR AR 2 M FNE & 220 S uiz, 60Gy D
B HRIAIR & 61T L, VP-16 £ CBDCA # A\ 7=1k
ERER T I N, W2 L AEERINE 5 £
FETHZBENRZ L stable DIRFETH -7, 2002 4E 4
BicgiskofBZEicRMmRES 2 HBHIhn, Y
PEoImEAEI~EAZhn, s H 7 HiIcABE L7, &k
ZHEHTH D, REEN L BEE RO 2 o7, MRI
DFEE (Fig.5a, 5b, 5¢) (%, 2002 % 5 A 28 ATRHEAFO
BHEII bl ERBEB(Fig6)lE. R, vP-16:
1350mg, CBDCA:4200mg #2521 T3, A
DR T, FERD? 56.0%HB L. KRR
ROND Lo, BHFR T, hyper
-cellular marrow % 2 L. RHEMPEEFRE (Fig.7)T
lx. 46, XY, t(4;11)(q21;q23), +mar]l Z 2L Tw>7-,
ZFFR I3 peoxydase(-), CD(10), CD19(+), CD22cyt(+),
CD79acyt(+), CD34(+), HAD-DR(+), NG2(+) DFF B,
Z2L. HIERF A 7 sc-iHlliiEo®ECIZ. MLL/
AF4 160,000 copy/ £ gRNA, WT1 120,000 copy/ 1t gRNA
DFfRZE L7, DEXDAER% TRL, &Ky v
73¥E A (pro-B ALL, L2) £ 22U L 72, 2 %%, THP,
VCR, L-ASP % Vs 7 (WEFEE % 1 course MEfF L 7= &
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ACNU 1y v o v [ | 1 1 1 1 1 & 2,000mg

ggﬁ ' ' 3.3mg
d

MTX = 1 mi g?g?ﬂ.lg

SFl e 343,200mg

15

a ﬁj W
BOO0O;

WBC ‘xj W%
{/mms);ﬂw

=D P D

Plt.
(x IO“/mm3)§

o

Fig.2



Neuro-Oncology 12(2), 2002

NN - ?"’

Al 13 B Bie-8)

m jhec e e -.,, —
u”“asul &fa,fl

B8 R ow B ’ e
»l‘q
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admission ‘88 5 ‘88.6 ‘887 ‘88.8 ‘88.9 dead
Y 1 _U§ 1 Ly
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Ara-C 2370mg A

MTX 25mg \AAAA{
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Marrow Transfusion
168108 whole cells =3.05x 108 / kg
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’97.4.4 MRI
Fig.5a
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ZATCR ERD, X512 CPA, VP-16, Ara-C, 6-MP
RO LERERRT 5, HEEZBIL,
SIADH b L. BRBICIZREImMZEC L, FRIER
13 » AOREB TR L7, HLA typing D—B(L 7=
REFEBERR2F oz o779, PBSCT . fi
TR Do 72 (Fig.8).

[Z =]

TRL (&, fDBEHEMEE = 53 5 (s P s
Bk EOBRRBRICEREERL L TRET 3HMm
REERSIND, Tablel ISR 340 FHEER IR
HRRY, MR EFNER O T, 7oA ¥ L
ADFE %D, DNA 2 EEEELE/ VI —PK
KREF. -5/59-8 3 1 Z-7/7q-7e E DR ERID e Atk
BEWEETBE L. topoisomerrase I(topo 1) FHEHI
MEEF L U E - DNA OFE &2 ETr o &
», B s DNABETOBEEZEET S, 11923 5
BWiE 21922 & EicUi SR b T 2 EER O R
GREIEFTHRLICKNZINGS,

WREL LTk, 7F MALBIFERTIX. 5~7 M
DR ZRETFEL ., % { B4 MDS DIRREH LT
L7ABIC AML N EBTT 5, RFOBBREIZES D
WESBROBME LHITEE 5, —A. topoll FHRT
3, BEREARMIE 2~3 FETIZ LAY MDS Bl ETIC
AML ZRAET %, S 6 IZ7 ¥ LALHI & topoll fHE
HpFRIZREMRBESR NS,

—RAYEREL, O WGHRER - B R D RE % 2754
ARMHEESEECTHITRELTETE 2\, LA L,
de novo AML DSERFEEFRITZN 0.02%E 2T
BhH, —FHT XL HIR VP-16 BIRE SNBSS
it 22 EHZD 100 f£(1~10% /10 4E)Y DRER
T AML DSFIELE 2 EBFEHEMNIcRE Ty
DT, INLDEFNCL HBBBIZZHOTRE
BEERERD, X5l REEREIHER X NIITHE
EichirtEIOoNS,

SEE L iR, BistofEtEEmia L, &
ICHIIEEEARELHET L T3 2 LD, TRL
LEWizna LEL 3,

Perry 521k, BERHIZ &1 28 il O —RMEMEE 23R
FRUEBZNEENGE TH 5 TRL O LRRIEZE % a7
LTWwah, BRFERIZIFRAEEELITLVEE
D115, Malignant glioma 22\ Tik, 6 HlDBZEE
E3PIDRREEMIEEIC D W TERL TV 558,
TRL #iE £ COHMIZ 8~55 A A. FH 31 AHTH
D, 2T AML TH o7z, PafEREIZOTIE—H
DHRFITENTE D, del7q22 BB 517, HEATL
FEEAZ, BCNU & % V23 CCNU 25 960~3840 mg
m* i 1455mgm* FRENT WS, Fh=to Y
Y LTHRIERAGER—O 72 b a— LTS EET
LTwa@EbASN 2 6l/1628 PIDFFEE AT

VW3, X7 PCVIEETOREM bEE XhT w3,
BERRED R TRIE L = —H b ME I hTw 38,
TRL &9 D IEHE» TRV E LTWw3, —H{k
BEOATORIES S —HIfESh T3, TRL %
fE LR O B 21 5B ORI oW TIE,
ZoZD L LIRBOH2HERZEMLELLo
2, BEFERLL>THHBBH2BE5LH 0. Hi
ZIE VP-16 BERMIABIRE D H iR Bz S
IZH L T TRL SEEDBBRREIE W EDEEMRH D .|
—EDRBRBOATEVWEEZ NS,
EEREE . EFERSEWI L LY, BEN
BIHECNT 2BHEP B LRERIhTE L
ZeEeTHote, L Lads HEEp sk oot
MRBEO RS EF SN, BEHEFM ST 270
HlitEod 2 ZEEEE, ZRESMEE. EiaE
BEIZO2WTE, $BROBMNAMIESL L To TRL
DFICEELL>TERBETHS I,

(4% 3]

1) Therapy-related Leukemia &ZWiS 2 _fl%z#
&L :

2) EEWEBEGCEREFENPS L. 2008
7E £ TD Therapy-related Leukemia DIREH A 7s
WEEZ N SH, SHEMEFR ORBRER%
B, EHFAICEnT 5icoh T, MEETHL
FEEOTO Fa— V2T ETRELER
BB ERTFRHENS,

3) PCV BMEZOWNAENE o b a—iizonT
bRFIC, 20 BIURFRLE O BRI > W TR
Dl-VHEEL TOBENH B,

4) 1980 FEREBADOBHFEROEICOWTER
L7z

5) SRIERICOVTII —BEOTHEEICOWT
LIMERIDOAY v 7 EBETL T E s,

>z @)

1) Le Beau MM, et al: Clinical and cytogenetic
correlations in 63 patients with therapy-related
myelodysplastic syndromes and acute
nonlymphocytic leukemia : further evidence for
characteristic abnormalities of chromosomes no.5
and 7. J Clin Oncol 4:325-345,1986

2) Willman CL, et al : Deletion of IRF-1, mapping to
chromosome 5g31.1, in human leukemia and
preleukemic myelodysplasia.

Science 259:968-971,1993

3) Pedersen-Bjergaad J, Philip P : Balanced
translocation involving chromosome bands 1123
and 21922 are highly characteristic of
myelodysplasia and leukemia following therapy with
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VCR2mg, A A = VP-16 180mg
L-ASP 9000U = Ara-C 140mg
PSL 80mg = §-MP 120mg
AAA A it (HC25mg, MTX 15mg)
WT1 120000
MLL/AF4 160000 CR CR e e
MLLFisH [l Ncc16.3x10¢ MLLFIsH il NCC 3.4x 104 MLL FISH Sinusitis
8s% M |10k 0 0% M \ok63 0% Meningitis
Blast 87.2% Blast 0% pi
47 ,XY,t(4;11)(q21;923),+mar1 2/20 Encephalitis
46,XY 18/20 SIADH

Fig.8



Neuro-Oncology 12(2), 2002

Clinical and Cytologic Characteristics of Different
Cytogenetic Subtype of Therapy-related Leukemia

. Drug Poisoning
Alkylating Agents DNA-Topoisomerase 1l

Latent Period: 5~7y 2~3y

Age: older patients younger patients
MDS: often rare

FAB subtype: all (except M3) M4, M5

Chromosome Aberration:
unbalanced balanced translocation

(-5/5q-,-7/7q-) (11q23, 21q22)
Prognosis: poor favorable
Table 1

cytostatic agents targeting at DNA-topoisomerase II.
Blood 78:1147-1148,1991
4) Gill Super HT, et al : Rearrangement of the MLL
gene in therapy-related acute myeloid leukemia
patients previously treated with agents targeting
DNA-topoisomerase II. Blood 82:3705-3711,1993
5) Nucifora G, et al : Consistent intergenic splicing and
production of multiple transcripts between AML-1 at
21922 and unrelated genes at 3q26 in (3;21)
(q26;q22) translocations Proc Natl Acad Sci USA
91:4004-4008,1994
6) Pedersen-Bjergaad J, Rowley JD : The balanced and
the unbalanced chromosome aberrations of acute
myeloid leukemia may develop in different ways and
may contribute differently to malignant
transformation. Blood 83:2780-2786,1994
7) Nakamura H, et al : Acute myeloid leukemia with t
(9:11)(p22;923) in a patient treated for adult T-cell
leukemia. Br ] Haematol 86:222-224,1994
8) Pedersen-Bjergaad I, et al : Risk of therapy-related
leukemia and preleukemia after Hodgkin’s disease.
Lancet ii:83-88,1987
9) Perry JR, et al : Acute leukemia following treatment
of malignant glioma. J] Neur-Oncol 40:39-46,1998
10) Greene MH, et al : Carmustine as a cause of acute
nonlymphocytic leukemia(lettter).
N Engl J Med 313:579, 1985
11)  Krywicki R, et al : Mixed-lineage acute myeloid
leukemia associated with a suprasallar
dysgerminoma. Am J Clin Oncol 18:83-86,1995
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BRBIFEICHLT
fiTsh tube A brachytherapy &% TH -7 1 4l

WEFIRAEFER Mo
I, B RRE. 2 E0%. RE B

WA W, A KRS, MR KA

¥ 8]

TR D B Z AR BRI O A TRERIR %
BaZ LidEmDOTHL . HEHBRAE, LPRER
E LAY BEEMEFEBTLA TS, Zh
5 OEEMERIC L b 63, BFEREIT—mIC
AELTORVLOMBRINTS 3, SEHVEIRATCIE
BE oL X9 LT hiE, EBELEENTE
SN E TR T B HBEHHTTL 5, HHHEH
Tk, ERRNESOEZEOGEBNEY S bR E
BETERV, (LEBETRER~ODRIF 4
Thbd, LLEOBE» S, B2 I ERREIH
T, BT+ RENRE TS 2 THEEYD
BAEMEAEH 2 S EH I BATEI L E L,
R R A R R B A I R OB & IEREIC IR A .
T7Vr—F%2EBEL, itkicEGRSES N B
2T 28T, BATRIHERKECA LT 28
FHRINZERLIREETH 5,

[fE #1]

ISR GRl %,

BEZTFREZRADA VA 74—,

BEEERE : fFiid REWAL,

BUREE - 200148 1 H7HZEREERH D> 6 £ B % ulaic
RPFRFHBEL ., YbehiiEs b aZ2. cT LA
BEICHKLZME) EF SN VESE, MRILETIRE
B, T2®PHEFEE. TIGITHhTHIEE SN 3 HE
T& > 7 (Fig.1)o 20014E5H 15H . B TGS i i
(subtotal ) JifT (Fig.2). FAEREZHTIXMixed oligo-astrocy
-tomaTH - 7. FECH6A D 57H3H  CHiE
FiT42Cy21E/35H . E3RZ=FIT14Gy/7[E1/9 B D hics
FIAEMfT. ACNU 125mgX2, IFN 830077 B : 83
[EIDIV, RGBT THIEENBEERSEZD N
THANRRE L. SRBABE L 42, JAE—EFV
R@HIED D, 20024E5H7HBATES L (Fig.3), 20
B O B T BE 5 4 HY 77 ( partial ) BEAT (Fig.4), RIEAAMZ
(ZGlioblastoma T, ffi#Cisplatinl0mg * day1-5, UFT600
mg : dayl-7. IFN B 30005 Bifz - #3MElfEfT L7, L&

FEH &AE&. FE &E

L PRSI 2EICRATES L (Fig.s). RE7A 190123
[8] B O BHSEEER AT 2 /61T L. fithtube? EEHEH
PRI 7 B B2 E 1 TN LT E S D> 5 1-192% F W 7=
INRIEIEHEE % FETT L 72 (Fig6). #DFEER. MBEOERF
MEEE R4 IfEd L. FISESH27AASEE: & o 7z,
B b okREREF C. BEOBEAREZZEDsh T
V> (Fig. 7)o

[Z =]

HHMEBECSTEE BT, B4R
DHABHBBETEN TS Z L35, BERHES
BEEZENCIT) CLRARERTETH B, K
BT, BFNRICREREOFET 256 0m
HANBHADF 2 — 7% 4~9FKMWAL, &5
BT 1 BOBSERIBEZEIZE VT, RI-CT 2T
LFa—70MBRRAZBMEICEEL, & 1 88
FECEHETEZ TR E LT 1 H 2 [EBSC,
1 Blf# & 5-6Gy(MiFHF.0b 5 5mm 2RSS )T
Ir-192 % FiV 7o AN TG IR % 1T 5 2 12, PR T
WKETDF o —7T%KET 2, Az, HBHLD
HEPICRT T2 2 Lk, ERVIEOEHE L
BEAHOBREZETH S, WRIZ, HHEMER
[ETHRHTI BRI ASHETT & 1L B 1 I3 fEl % £ 5 BB6r
MEET BEM. »50BHOEENS ), EE
DEED 1- D+ B BRIRE T &2 EER, 75 B
TIIBEL. BFMSTELEE L3 RED
FEGICIRE T 5., BFEMIZYEE 6 BohREFEME
BT, B YRR RmiT 1| EoRsiE
BREETTH . YBERFNICL > COREZAET
B LWEICREERIATET T L5, 2
BEIZHLO TELSZLERRE Y, LoL, fiifho
F a2 — 7RI X O MiEAET 2 EREERD HR
ICREBEBLET, FEX—YarvAFazfv
AtickhZzoE#tEiEdONS, £/, Fa
—7 %8 1 BEMANEBT A Lick->TET S
BERCOLEEPPLETHS, NESH L TE
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The recurrence of Glioblastoma multiforme which is hot in PET but is not enhanced in MRI

WA TERAY: BMESR
WA FTIE, Ul Bk, RHE EWE. Eh BB, B X, AR BE. 5 S

[lEUsIc]

11C-methionine(MET) I fEBIEICHL DA F D
T BEMEBEcOLERGEZE L, EFEOES
HEPHHEEAZOICHFHAIATVWS, SE., 5 9
FHMEEEOZH CRIBRZE X T /- BFIEER
DOHERFFERICESRIEE, MR OEE NI 11C-
MET PET TEEREZ R L 785, 20hr & 128N 7
BRI TORRZRDIEMNLZBEHR L DO TRET 5,

[5E #1]

B F o0k B

x B EBERE

BEAERE : BUSZARAEAR, MMBEZE

BHWREE : 1990 4F (4B 48 %) 11 A 21 HEROEE) 1
KESHBEL, M TcAEMEEOMEE L 2, 2
D, FEEETAPADEOHIT VAR ZHNRL
TWwic, ZORIKEFHFlEBmREIL TR, 2
D, 9 FHED 1999 4£ 3 HD MRI THRETHICZEN
ZERD D, FERICE(LDEE 7 ) X 5 ICFRIBEIZE,
2000 £F 4 BICHEGEIRE OMED H  \MRI TEIZHE A,
flie CHEBSMERZ & BV, FIF 2 /T L. WERE
BREYUB LI, BFELZH L7, YR
THETR - LERIERITT (58 Gy. ACNU2 E) L. ##
BEREEE L AT 2REED 3 6, WA5REE, 2000 4E
7 H~2001 4 8 B4FEIZT ACNU Iz X B b 7
[T, 2001 £E 9 H I PET 7. 2002 £ 4 B 12 ACNU
2 & BALEREENET, F4E 7 HD CT THEHRERD
atpotzdl 9 BICRFBEDENZFED. MRI HEfT
Lict TAENIMEREICHER 2RO, ABEO L&
EBEZTo .

ERATR : 1999 4E 3 H D MRI(FLAIR) T/ T8I
R RSB ARFER I BRIE MR BEZE %2 520 . NERIC 1
cm RDOFEAAIH D (Fig.1), 2000 &£ 4 HD CT TIRE
BOIEKEERBEFICEE I LI EBZED -,
MRI Tl T1 TIZHHBHED iso-low intensity D74
B 5 %22 high intensity D& 2BH 7, ZDEAIZ

i (ER 2N (Fig2), MIEEMAO MRI ClEEY)
PREBARNCEREE Gd o TEIRZ . 11C-MET
PET THEBMIIEmEMEZR L 7. F7. proton MRS
TIIFHZLE T choline(Cho) DE 4 EF & N-acetylas
-paratate(NAA)D{E T 238& 7=, S 5iT, 2002 4E 9
H® MRI THERE FBEICEFE %2 /-5, 2003 4E 1
A D Met-PET I BEHB~OERIZA N> T,
2000 SFRFFEERANFTR « BZESIZ A R o
THIIEEE 7% (. RTOMRBEREORR £ —3T
20 CikdCicBEMRoBMSR S s
(Fig.3)o MEEEA{E XD CTHINAEE D E (. HaER
b (. MIB-1=22,1%TH 5, JEEHINEIZ GFAP B
HTH5, EEMEDHELFED. endothelial prolife
-ration DSZ R 6 /e, MIEHE b A 5N (Figd),
Z DB ORI 1 AFLIHE 2003 FF 1 B, BEDEE
iE & G2 Z 3R 55 AE@EkE L TE b, KPS
12 80%TH 3, MRI CREREEMOKREIIFECH
b, MEREOBRBESEABERICH -7,

(% =]

MREBEOEME L BRERMTIHBEL LTI
201-thallium single photon emission computed tomogra
-phy(201Tl SPECT)% 18F-fluorodeoxyglucose( FDG)P
ET, 11C-MET PET #3% h'?, ZDHTH 11C-MET
PET (ZRMEMEBEOBER CBERLOBEL LT
BRTH 5,

S EIOFERTIE 11C-MET PET DERIEREY
ZHuhELTED, eloquent area THBZ & & MRI
THEHEINLWEDICEABRZEL TCwitZ 2, |
FEHD MRI TIHE LEEICEHEZ D, E6iz, 2
D#HED 11C-MET PET THEHEFICER/IZOoN
ot

F7, MREBIETO MRS I & 3 &R BOK
1 Tl Cho peak DEM 2 EF & lactate peak H3E8® &
i1, Cho/NAA. Cho/creatinne(Cre). NAA/Cre D{HEIC
L hEHESHEZNS,



Neuro-Oncology 12(2), 2002

B1-1 FEERT MRI & 12 T CT
19904F (4 B548%%)11 8 200054 H

20004F4 A F 1T D iR E



Neuro-Oncology 12(2), 2002

X 3-1~4 i EAEE MRI X 4-1~4 MR EME PET

AR O MRI THEB VIR ABNCEEE Gd 12 TERIRZR D,
11C-MET PET TR IZEERE R L /-,

X 5-1~4 FEFEF MRI X 6-1~4 F3EEF PET

2002 £ 9 B D MRI TEMNE EEBEICHH 2RO 05,
2003 4E 1 H D Met-PET I BEHRG~0ER/ AN o7,



Neuro-Oncology 12(2), 2002

BRI OREE BT & IS B LERERD
BEPEPOBMIZZZHELL T A, $EOE
Bl REBRZE IS THIE L . 9 FRIBFZER IC AL IE
FEOBHREL-EDOTENEFTHH, ZOEE
REBFICELTO A FEBBEINR Y, K6z
MABEZE L 2WT L7 & EI2 X 52 PET 2 AU El ol
s InTwhuE, B RO MR EE S E
LL7-mREEO FARE W EEZ v, S5ICEHE
BERBICEB VLT, BRERE & ICEGTFRIZEE
ThHBEH, FREIEHRIBEEETL OB % T
KW T 5 Z LIIAAIETH 2. £HH CT, MRI
TREREZEDOYIMAEE LA PET o TI2lat:
FiRTH Y. 11C-METPET DA TIZ 72 £ 772 WiHt
{7 T & 72 >, 18F-fluorodeoxyglucose(FDG)PET, 11C
-MET PET & 512 MRS %4 K #fTWEEL G ARE*
TRETH S,

[ 5]

S EFE A EEESF MR TEEEIRT. 11C-MET
PET TIBHEATR %2 L - HAEMEESFEO—6l 248
L. AIEGNIAGEEZE £ 0 20E 10 ETHRIEL 7-
Z & 11C-MET PET [BEEBGL & B2 > - BT COFH
Fe T CEBRIEVWEES £ £ Z 5 his,

FHEO—EIE (M) El R AR ES L aME 0
Bk, [EERIERBHBIS OB 2R 1T T 5,

[z k]

1) Sasaki M, Kuwabara Y, Yoshida T, Nakagawa M,
Fukumura T, Mihara F, Morioka T, Fukui M, Masuda
K. A comparative study of thallium-201 SPECT,
carbon-11 methionine PET and fluorine-18
fluorodeoxyglucose PET for the differentiation of
astrocytic tumours.
Eur J Nucl Med 25 : 1261-1269, 1998

2) Sonoda Y, Kumabe T, Takahashi T, Shirane R,
Yoshimoto T. Clinical usefulness of 11C-MET PET
and 201T1 SPECT for differentiation of recurrent
glioma from radiation necrosis.
Neurol Med Chir (Tokyo) 38 : 342-347, 1998

3) BraunV, Dempf S, Weller R, Reske SN,
Schachenmayr W, Richter HP.
Cranial neuronavigation with direct integration of
(11)C methionine positron emission tomography
(PET) data-results of a pilot study in 32 surgical
cases. Acta Neurochir (Wien) 144 : 777-782, 2002

4) De Witte O, Goldberg I, Wikler D, Rorive S,
Damhaut P, Monclus M, Salmon I, Brotchi J,
Goldman S. Positron emission tomography with
injection of methionine as a prognostic factor in

5)

6)

7)

glioma. J Neurosurg 95 : 746-750, 2001

Ribom D, Eriksson A, Hartman M, Engler H,
Nilsson A, Langstrom B, Bolander H, Bergstrom M,
Smits A. Positron emission tomography
(11)C-methionine and survival in patients with
low-grade gliomas. Cancer 92 : 1541-1549, 2001
Derlon JM, Petit-Taboue MC, Chapon F, Beaudouin
V, Noel MH, Creveuil C, Courtheoux P, Houtteville
JP. The in vivo metabolic pattern of low-grade brain
gliomas: a positron emission tomographic study
using 18F-fluorodeoxyglucose and 11C-L-
methylmethionine. Neurosurgery 40 : 276-287, 1997
Lilja A, Bergstrom K, Hartvig P, Spannare B,
Halldin C, Lundqvist H, Langstrom B.

Dynamic study of supratentorial gliomas with
L-methyl-11C-methionine and positron emission
tomography. Am J Neuroradiol 6 : 505-514, 1985



Neuro-Oncology 12(2), 2002

HBC KT DRES FEROBHHRBEDBERE

BRI MirRE SR

wf BA. KA B AP B, B M. BR M. Ak 5ABA,
AN BAF. KE B, =3 B, AE E—ER. B . #E . B A

(B &)

YRHZ BT 2| 5 FER(1998-2002) O B RE
[i(GBM, anaplastic astrocytoma) D iSHEERLE % 7 1L lL
HID 5 4FH(1993-1997) DELAEE & HhBeRET L 72, B
AR B IE 0 38 8 5 #1321 2 B9 BR £ @ TAR (Inter
-feron, ACNU, Radiation) 284 & 3 5 23, ¥ 5 45/
DIEFETIZ/E T, MCNU, Vineristine, Procarbazine
IZ X % chemotherapy ¥ X TF Interferon beta @ 2 &2
—[E] 600 5 BAL D 5 i EHE O kI 2 T - 7=
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BIER# D IAR (Interferon, ACNU, Radiation) % %74 & ¢
505, BORSFEMOENITIZIARIEZ S L 1 HFRH
W8 L CHE3E T MCNU, Vineristine, Procarbazine = X
% chemotherapy ¥ X U Interferon beta @ 2 @RIz —[a]
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Table 1. Patient and treatment characteristics

parameter ) 1998-2002 1993-1997 p value
No. of patients 32 19

histology

GBM 22 11 0.433
anaplastic astrocytoma 10 8

age

>50 17 10 0.973
<50 15 9

Karnofsky performance status (postoperative)

>60 16 6 0.199
<60 16 13

interferon beta 17 5 0.061
none 15 14

Fig. 1

Survival curves (Kaplan-Meier method) for the patients with anaplastic
astrocytomas or glioblastomas who were treated during 1993-1997 and

during 1998-2002.
Survival
rate
1.0 7 P=0.07(Log rank)
0.8 1
0.6 -
o 1998-2002
0.4 -
0.2 _
| @ 1993-1997
0
T T ] ¥ T T T T o T
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Follow up time (months)
Fig. 2
Survival curves (Kaplan-Meier method) for the patients with anaplastic

astrocytomas or glioblastomas whose Karnofsky performance status (KPS)

were

less than 60 or more than 60.

Survival
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17 P<0.0001 (Log rank)
8
f KPS=60
.6
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-
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Fig. 3

Survival curves (Kaplan-Meier method) for the patients with anaplastic
astrocytomas or glioblastomas who were treated by postoperative
interferon beta, ACNU, and radiation (LAR), postoperative radiation

alone or none of adjuvant therapy.
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Recent advancement of therapeutic modalities to the malignant glioma
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VT LR A TH#ZRATw 20085 RTH 3,
Fig3 IZR TP, adversed seizure & ERPE D EEAH TR
FHCHRIE L 72 48 IROE ] X BHED anaplastic oligoden
-droglioma I C&% %, (Fig.4AB) TR IC TERE
FRIZA & HIHT (Figd4C). £MRI 2 THEE 2 QR0
motion IZEEL TW3 b LHIWTL 7. (Fig4D)4fial
SLTA TRICBEOEREREOAZRD 1,
(Fig.4E) Awake surgery T, %9 SEP (C THESS %
[ speech task |2 T Broca BF3E 651 THH & A x EE
EHESHRL 7z, (FigdF)EED TRED gyrectomy
% speech monitor FIZ{TVy, BE CORMH o & Rlg%
BElT, speech ICEEENHE LT L AR L, ZO
RCHBERED | 2045 L koo, Ehflo
gyrectomy % if& Z 7= W sl CHEMEREA L2572,
Broca S ik bl Tnea 2t bbb h, BESR
O EERELE T oMt Iz i3 speech monitoring %77
2Ty, FRE L THEE XL S it (FigdG)
23 fiTE8 SLTA IZ THH & H 7 RFERE % 7R L 7=, (Fig.4H)
ZOBST ZEA. i3 » FORETarYEa—4
SHAOER LA L Bhs, EREoMECELT
BAMEZEWTE 5N 5, FEED MRI-tensor imaging
ORE P ic L uE, BRACESRE S ARTEERE
D7 ) EEEICER L TWB I EBHEMERD,
FRICMFGIZFE 4 L 72 fB5 2B L T3 A48 #E D damage
T EET 3 REEHs N, B IRATIEEE
IZFEE L 72 BB 122472 > T D, speech monitor IZ
BAL Tk, HEZSOMELFESLES L E2E
BLTw3,
@44 % F V> 72 real time photo-navigation

(Photodynamic diagnosis:PDD)

REERZED -, EEEMDOW D real-time
monitoring & L TIEEHIIE O # KT oW & H3
MW INME M 2 b 5 . Hematoporphyrin derivative
(HpD)*., 5-amino levuric acid(5-ALA) & V- 7= Y68k
ZUEVHEZBEBICHDIAZE, ChoDPEEHERE
e L B2 ERONEBEHIT I Lick->TE
T 3% Rk detector IS TRMT A Z Lok
D, Wi real time IZEEHABS MR OREE
moinitor LTE2 AR TH D, L OEESI-B1T 3
photodynamic diagnosis(PDD) & L THRAR A 232 H
WKIEDY) 225 5, IEBER T 1980 £_» o8
AR EN, —BOMERTIIZ L DBEBRE LTH
nTw3, RXBREBKICHA~ET TR TH
5Hb0iF, BHRLEZEYETH 5 mono-N
-aspartyl-cholorin-e6(Npe6) TH D . B EE TOIEE
MO RAEHZLHE, EEL AV TIHEREY, &
SICBREROBCHRECERNER LIFEL T 37,
BEZORENEBELZFAL ZBFE~DIGH
(Photodynamic therapy:PDT) DEEERZT->TED,
AEAOBEEEAT bRV o5, EHFOBKG
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HDAETHE LD EEL TS, SEBESICIBL
THEZBLTOFETH 3,

[mEzicEL Tl

OMGMT DFEH O ¥4

SEHE OREZE RN 2 MIB-1 labelling index %
BH. 7V A —2D grading 27> T 505, HL
HENREEIR~O—BE L L T, EEHE#ED MGMT
(O®-methylguanine-DNA-methyltransferase) 7 3R % fu &
HHALERICEHIE L. ACNU 203 % HARTME, #
BitEZ#HE LT &7, MGMT i ACNU BREEIZ L %
fEEMIEO DNA B %2 EE T 2EHETH D, ACNU
DOIEFIZ N 2 RERITHERF 2 7 3% BiE0RE
FLRLTOHETIE, LEEEBROBEKRERE Z
ORAEEIEECHET 2 LvREni), Bl
i & 417 monoclonal antibody(clone:MT 3.1, Neo
-markers, USA)% Fil 7z R ELEIcTaotr L7
EE, BNV A—TRZIOREREDE-ZH
1. Gradelll Tl 7 FlH5, GradelV Tid 9 FlDAEEIZ
MGMT DFH%Z AT\ 5, MGMT | EEHIfEO# 3
X OmE NE Ao ICcHEER L TE D (Fig.5A,B),
MIB-1 index FIfk, % DFEBIFRELIL labelling index &
LTIl RETH 505, ZDORB Sy —r ELTH
BECHETEEL UL, O TRBL -HE
Ny —rvrERTEEbGH D, BT labelling index &
LTI L85 b0 ErEE2L s, HELT
(% Gradelll {£3F1 19.2%, GradelV | 40.3% & FEEEE
LZOFEBHOEICHEBS A TH B, 2 HhEH
FJVA—< B, ZORBEICERZIDHBICE L,

Juk ACNU IZH L TOMiEE B L TWAEETH D .

ACNU DB Ic i35ER 2 a0 X 5 284w, EEm
HICEAL THOMETo 28, WEILERED
regimen & LT ACNU Z AW Tl L9 D\ F 0nds,
FHFEFICIZ MGMT OFRIZWFR L D S
LT h, BEHEEL VI X b b EEMREE
DBTICERTAZETHAH EEATVEY, T
hice k., BIRCTE®ES ) A —< i § 3 ERE
AL LTOHGRIE ACNU BETHH. 5% MGMT
OHRBEBEOE L, ZOEMBEINIZ>WTHIBE
THREBVHLILDEEZL TS,
©@p53 ER DT

FHTRFR L L 7= B4R 2 B IC i L. PCR-SSCP
2T p53 exon 5-8 O peak Al 2TV, BH peak &
R7-35& 13, DNA sequence % fTVIBETZERD locus
REEZT>o>TWV5, KL BZHEABLENREICT
p33 DERDEEE(clone DO7)ZFFliL TH Y., A%
MxzoEEE2ED 30 DOHEHEE2E 5 B
‘LA, PR3 EROEHEBRE®R/ VA —~7D
progression Ziwd 5 ETHO THEELBEFERT
b5 LERERLT, FOMOBBRITE ., 2D

locus % sequence BT 5 Z LIk D, A 6 »DERK
HEBERD T, BEZ COFIERHRTIIR
WE—7ORE Lz exon c—EOHEMIZR 6T,
mutation @ locus b 2| &7 > Tvaiz, BIRTId PCR
TOEREEE—7OHBRZEE L. primary, secondary
DBRBICAVIBEILEE> T3, SR LIESZ
Hh, 2OBEZIML VO FETH S,
@1p, 19q LOH O 7

Ip. 19q LOH Z 779 5 MHEMIZHFEBEIZ B 1o
TRHED S D7 D225 %%, Oligodendroglioma F
BEEICET3LEREZEL LLBE®RRD
evidence &£ L T . HAX ZBEIAITORIIOT—F %
mL2D, ZOSGHBEBEZFA T»D, BESVA
—=izn L Tid . ARESIC & £ 5 oligodendroglioma
component DEFFARIIEIE % IS 2 B TR L /2.
MEEES ) A —= DD FIZ, oligodendroglioma
DT E#HBZ EH% | oligoastrocytoma 7 5 DFE
#2721, & % wid oligodendroglioma @ HEHEZE 1L
(anaplastic oligodendroglioma & D FE{ED GradelV £
ZboNB74 7NV EZEZONFELLOBFET S0
5Th 57, o DEESMEINEERTH L
L, BRAZERZRTZILEEZRLEoNBIZEDEE
FlERE L Tuwizvdi, PCV FREIEIRD evidence D
HEEZBRERTIBRIIDLAHDOLEEZI TS, BiF
91 I3 RS AR & AT V> 72 G-band 35 IC TR EATED
ZREZW. b L EHICIX FISH EICX % SKY
(Comprehensive karyotyping) 21T 9. & & IZ DIS402,
DIS1592, DIS1608, D195412 @ microsatellite marker
% Va7 PCR IC & 3 E— 7 EkHGIC TIEE O KD
80%LA T D& LOH(+) & il L 72, F& DIERIIC &
WTIERAEE MRS ) A —=i2B W T 1p, 19qLOH %
B LEAlIImes, SEBERZRT oL TFE
TH b,

[HwBhFEEICRIL T
OEM BB o BT

AiRElOAF S THE 9 FIOBEES Y A —~< ok
9% Linac 12 X 3 ERLHETHRIEET (STI) BRI R
DWEERTH7Y, HBRELTSTIZEES/V 4+ —<
DREOHIZEWT PR Y EORRHIFFTE 318
HHETH 55, — RS (SRS) T Ms#EFH 6 » A
T AE DEBFEE K- L (Fig.6A.B). KPS DHERF
ZREIREBLZ LIIRAETH 7. —FH, TE
HAS (SRT) % 1T > 7= 4 I C1& 34ic PR 2378 & 1. SRS
BOBHEBEEOMAIEG AT, BICHETE
multileaf collimator system IZ version up LTE D, 4
BZOHROBELHFL TS, BRXOAFI VA
& L TIFEFFEO salvage therapy & LT SRT 24T
T3 0%, WHERFD dose escalation 2V B R EDEH
POBE L T E e,
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4 Neuro-Oncologist i%. H& 53 2 EEEZM.

IBHED tactics &R L . EAEMIEDE O E#EICHE
AT3ILTRONIEREERZLA) Z L BEE
Thb. TNThDERERO I Lk b, Hiok
ELRE. BRZERLS. RBICELbBRER
ADFRUBILFETHLDOLEREL T 3,
Breakthorough X Z DF o EAREE s »b L
7,

3z m]

1

2)

3)

4)

5)

6)

7)

8)

Potias, R YR B U A BH SV A —<
123 Y 2 UERREDOTRD & FRADBE~H]
MGMT #ifds % i\ 7o e eI & 3 ACNU
D ERE ~

Neuro-Oncology (Tokyo) 11(1), 60-64, 2001
POTIaEA, PRRE, FIEE. FRABE 0 Bk
By 5 EM S RESE~ ARl B T 3
B ERARERIC OV T~
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Treatment strategy of malignant glioma in Kyorin University Hospital

ERREETEE s R
MR ELHE, BREE WM. EREF ZRRF. PR IEE. ) 5. EEE =

Kyorin University School of Medicine, Department of Neurosurgery

Motoo Nagane, Hiroki Kurita, Naoko Iino,
Masanao Nakamura, Yoshiaki Shiokawa, Isamu Saito

[iZUsIc]

STPEIBZENE ( glioblastoma multiforme: GBM) %3 &
T % EEAFEEIE (malignant glioma) |3 R AL
BThbh, AREZZLUTLTLERPEELE G
BORBICH 5, 4E. bhbhofiakic BV T
LT 3 BHEMEBIEIC T 558EIc 0 &, BIcHl
POEEET =) 7, BBE. L OER
fMbFEEORAICOERE LB ZINZ 7=,

[BiEmiRBEICH T 2REEAEAS]
OHT BT -
20004FRR D H A RABB G < X AUd, Filfic X 318
B & Bgliomad FH I BB s 1), %
TKED S b AROWESH I TE LY, Fiifco
[ES R D M) 3Bt gliomad FHWE Ic BE 4 H
FThaILiZHO»TH B, 2DHDicit, fidgiic
H ERE2HTIC X 2 IERE % I8 K U RO IE % B o ig & 2
09 - EBRERERE NET 2 08 »3H 3, EHGFSHE
MRIDEFETH D, BEDOFEET TOMER(TIFE,
T25 3, FLAIR. Gadoliniumi= & % ¥%8, diffusioniil
#EHR (DWI)) 12 2, functional MRI(fMRI) I2 X 2
eloquent area® [F]7E, tensor diffusion EH&(TDI)IZ k& %
BE - AR L EE & o BER, 1B MERIRE
superimpose L 7zsurface anatomy scanning(SAS)IZ % %
B view DTATHET 27> TV> %, Proton MR spectros
-copy(MRS) I & 2 5 B D £ L FERYBAT & [EE & i
BEOBMCERLEEZ NS,
O v it :
1) EEORERE :
FMOBIBEOREXNECRET 315, iE
225 DR E W EER % routine i FEfT L. BAF2REA
BB Ot 28 T2 (Fig.1B), L& L EE#EHED

VIBRMENZ 4 U Bartifactd 72 &, FMEECOBRFES
DFHEIIZEES D 5, BED B o I3 B S s
DESEICIE, CT-basedDneuro-navigation system T %
Brain Pointer( = MG #%54) 2 (#f L. IEREZ 7P orien
-tationDHELR 2 A T > 3, Open CTH 5 V2 IEMRIE
Ba T wvied, i Dbrain shiftic & L TRGT
ELVHERERRTE TR,

2) Wfec=s1 7

BRIl . EELZREEOREZES -0,
I H3eloquent area EHFIC & 5 BEIC IZfiTh R E =4
Yy 7 ERTL TV 3,

( 1 )Short latency somatosensory evoked potential
(SSEP) :

ZEREAR, FEETOEPME EIcEmer Y
ERISmAICTRBRL . HERNBOEE (C3'% % \»
IXC4'E) > 5N20% B L . P RFRAISEPE =5 ) &
727> T 3 (NEEIE200[E]), F7-. BT - @
gIFAR, FOBHEDOMEICOEBRE KR A IR
EL. SEPLON20DMHMIEE b & iIch LR RAE
LTw3,

( 2 )Motor evoked potential (MEP) :

B DRIEISEEED 5\ 2R ICH B
P, WPICSEPZ AV THLIEZFAE L 728, I
ROEDELERALB LI VESOE L2 L2 EHESE
S L., Nl - 8 - ETRICE8yrofE
MzE=/—75Z L TMEPZHEH L, EOES)E
v v ¥Y 7 %{T> T35 (Fig1C,D), MEPHEFTR I,
fentanyl & propofol iZ & 2 & & fEE L L. BitiE#l o
becronium (& FRERE A D & IZER L Ty 5, BAE &
B BHEEZACTE D, HIHGRE%25~35mA, £t
R§f10.2ms, A > & — /%)L Ims, train number 5, High cut 2
kHz, Low cut SOHzDBIESRGZERA L TWwWa (=2 —
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Fig.1

Intraoperative monitoring of motor-evoked potentials (MEPs). A. Contrast-enhanced T1-weighted MR image
demonstrating a ringed enhanced tumor in the left frontal lobe. ~B. Intraoperative ultrasound detection of the tumor.
C. Computer monitor showing positive responses for MEP upon electrical cortical stimulation. D. Cortical mapping
for motor function. 0: no response, 1: positive response.

Succinyl CoA+
Glycine

Circulating ALA
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3 Ceorme>
Red

fluorescence | PPIX

Fig.2
Molecular pathways of hem biosynthesis in cells. A hem precursor 5-aminolevulinic acid (ALA) is catalyzed by
multiple enzymes to generate fluorescent protoporphyrin (Pp) IX in malignant tumor cells.
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sy 72, HENLE), BEHHPIRRELBEHD L
o TR E b TEP IR ORI % #be L. Fi
B{EIC X ZMEPHSIOEEEE=F — BHEIEL
BEEFRRFRIEOMEZ L5 L ITL TV,

2000453 H 2> 520024E10H £ TIe, 7 F EOE#
P4 BB 52060 1 i P MEP % fliAT L 72, & DRI,
astrocytoma 149, anaplastic astrocytoma 25, GBM 1143,
anaplastic oligodendroglioma 115, metastatic tumor 3fl.
PCNSL 14, sarcoma 1ffl"C% %, Eloquent areas L T
i3, motor cortexd X Wsubcortical tract 1561, ZE&Pmotor
neuron tract 3fl, perforator(lenticulostriate arteries, ante
-rior choroidal arteries) JEERHI TH > 7z #EFE L L T,
144 (70%) TMEP FIFEHSFIRET & - 72, fiifaT O Bl L
THEMMT #33/55L EOREFIDS 1161 & . LR A1T A o0&
IR SN TOREMBREBsE2 5, Lo
L 1BICHTRTMMT 0/5 & SELRREE % 2 L T2z 28 il
MEP HIFEASHRE T, MIEEMMT 2/5 % TOEIED A 61
oo HTBIMMT 3/5C. fiIFMEPIIIGHERF S LTV
FEPICIE, MRTEEMEEZ 2L 258, §2:8HT3/5%
TORENFED & N, fiihMEP HIERS RO EHELITR
iz, —7h. 681(30%) THiFMEP RIE A AIRET
Hote, T0H BIFNLMTETD BAI_E T BAREHMMT
2/5 & HLBRREE T H > Foo 161IEMMTA/5TH - 725,
R AT i face motor FEIK T, EHAHERZ ETHEO A
TEZF— LTV DWEATORBTR, T2
THh-o DD B, TR B2 LTRIFRELZ 308 T
Wirh o IRERITH 255, 1IN T, &
RER EVBARTLETHo DS 5. b 11X
BREE T, ZiTRROEE L EZ oh iR & @
B & DR e HE 535 D . MEP BIE LLRT O BB A8 553
—lEh->TwaAREELEI NS,

BE, FICHEBICK3HHET>Tw»32, &
FRIS L 7 BB AL E @ 7z & i B s E s oo E 8 2 7
ELTw3, FLEORL ST, BEHHFORHH
BRI BT 3 I motor tract DR A3 b DHEREB B O
ELEEZEETh D, ZOBHEBOR LEZR->TW5,
ZD L) BMEEE =4 » 75, eloquent regioniZ H B
BN BE O£ G X UBETHOSE I
WHETE B 0rVBS5EBEOBHEETHE I,

3) 5-Aminolevulinic acid(SALA) % FVs7-fifeh a8
(L1

Glioma® FMz BT i, MEEZFHH T 2 BRI A
EHRE & OBERBARED = E 305 &, b
HOREPEFIREOFEL AEMICHE T3 Z &
B—RICEZ TRV, bhtbiid20014E X D SALA
ZIAIR S L. iiREEAL2E 2 T L Tw 5,
(1)SALAI & Bl a2 DR -

SALAIZEFERNICHFEY 595 F T hemD E AR
BLHIBMETH 5, > TSALAEGEOEH~DE
3D eEZ SN, SALABFIZEEYETIX

B IERT L) B o DBERIGE /L T, hem
DHIETH h FEHIC X DREDHLEEHT Bpro
~toporphyrin(Pp) IX2SHHARA THEER & 415 (Fig2),
oo 2 OPpIX A B B L RERTEME 3 [ A Az
HARBHEE. FIZGBMAZ Y THW I XA N TEH
D, EBEMWRICEENERIELEINTVS, b, B
FRAVIZ IZSALADSE £ TV B MR O 1R A R AR A
ANDBBEIZL->TEENXRZFRINT., (K false
positivity T, PpIXASEAL & duiz IEEIHNE % e RV Ik
B2 EHBARETHA ) LELLNDY,

(2)Hh8 - Wg:

SALA(Nakalai) i FHiEAZERIZ. 30mlD 5% glu
-cose PANEIC VAR L. £9~20mg/kg(1g/body) DERTHE
O#5 L, Fiiih, FRiABEMEICEREh w3
Xenon Y&iR % F V> T405nm( £ 10%) Dexcitation filter %
LTS RGBS L. FEOPIXDREK & 455
nm~D EZ H cut filterZ /1 L THAREMIZEZ L 7=, 2001
f£38 X D 20034E1 8 £ T FH2446 o B IESTEE F1 12 i
LIS, A2V TR, FHRAKFEEROGESE
B20&REZT T, FEFATCLEBICI2ABEB/T
HEfT L TV 3,

(3)ER-B%:

WHDTRER T, B S 2 7RPpIXD D HEHEN
B SRR o e, MR TIX 126 15T,
B2 REEL LR T 22 LT TH o7, Zh
VYGRS R A A O i R ZE FE O filter 72 & hardware D i
BREEEEZ NS, HEREBRD OIS
GEF D PERIZ, anaplastic astrocytomalrecurrent) 2,
GBM (B FHI161% &) 60, EBAEREE 36l Th -
Teo ZDEHIT, MHHIOGA EHMRIC TrEF R EEE
BEHSNT iz, HAVHERTE L 2RED]
Plix. D pilocytic astrocytomaT, [EE 41
ICHEfT L7zt &, FEFEWRTH D=9, Bidyes%)
ElL ozl EMEREEZONS, Bk 5 E
I E CICRIRFE 3 HI. SR 1 0 THETT L 722,
wInbEETH o7,

i I PpIX FEH D FHHERT RA35 & fL7fER (20024
10AET)icBVT, WRNAEECEORE L, EEM
faDEEIC> &, WEEAMAAICERE L, i, 5
WHEEREE SR & i OWEAT R, eflTT
HENEVHREEZ R TESEALGFETHo . —H.
[ 048 T Hr Y Dinegative Td - 7= BB fzid. BIS iz
IEEMiaZZO B ot, fMih. Ko#EEEHL W
AT, REES O Pic BEEMRSER IS B\
B Lo FEELTE D (2EH]), StummerDEE &
FIRRIZY, iR OPpIX FOLIREE & FEBAT & & 1 Hliy
BIF e HEERIR DD % L E X 6 i (Fig3.4). 06> T,
SALAIC X Al E X2 O EEHH~DIGHEE L
Tk, BEOHEEZED A ERENICHEZR 3
CEMEFE L L, ROEEDED 64 B EALIC I EE
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A case with recurrent anaplastic astrocytoma in the right frontal lobe. The fluorescent intensity of PpIX of the
tumor tissues correlates well with cellularity of tumor cells examined histologically.

Preop. MRI

| H'istology' "

5-ALA (PpiX)
Fig.4
A case with glioblastoma multiforme in the left frontal lobe. A resected tumor specimen showing high intensity of

PpIX (upper panel) consists of hypercellular tumor, whereas a specimen with low fluorescence contains infiltrative
tumor cells in the normal brain parenchyma.
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PAMHC EERMEBOEEL T EH» 5. non-
eloquent area T HIUILHEAYIZ, eloquent area TH LI
HEICMOE=F Y Y 7ELHA L 2H3 6 6
ERETRETHSI)LEA6ND,

2PlizB T, SALAEOEREO@S 2 & oHl
FIERIERD Ld o, FIOGRBEEERb A5 T
TV, fTEE 28 X TOFMERMIC. SALAZ &S
L 72196, (i creatinine @ grade 1 L )L (JCOGH:
YD _LF7FH26]. GOT LFgrade 12556, GOTLF &
grade 1237l grade 22326 D96, HIMER DA D3
grade 20310l grade 35 1HICER® S iz p3, falir b #
PHRICEFHICEE L. 2EEINEZL 72 H RilkiE
WEzELLbOERDNgh 2T, £/, ZhoD
AEMDSALARE IC X 2 EEDRIFATH 3 21F
HTH D, SALAOREG BHEBEHNELICT VWA S L%
ATWwa,

BADINFTOREBD S, WHTDEFMRIT REF
RIEHRESR LA SN B BE Tid, BETPpIX F
DR L 72 B T L HIfF S N Y I S e
HEHEEZRWT, KEORVBIGICE2bDEER
6 b, —HA., BEAICTEEINZ VL) Llow
grade astrocytoma (2 81T 2 BEZHNIIC OV TIE, S8
BEIREf 2 BEO TR L TT (LB H 59, T,
HITOY AT LTI, PpIXEHAEEZBET /2012, F
T OFEMER O YEIR %75 £ L. FIEE TPpIX I Y
DWEHZT ) BEPE D, BEPPPEETHI LW
I REDH 5, BIZPpIX DFREFEIEF B O FMiaM
BWOE=Y—A A7 TRF/TE LI, BER-E5H
B EOFETHITIZR . BEECCDA X 7055
ETH B, PpIX DHNIREE L ERMICFHIT 57201
IR RS ETH D, X H FEN LG
#E® B % AT, built-in microscope® (X U & L THEIZ
hardware DI COHBBE I NS, KEZRBEIET-
& LT, 8636 %FIMA L 7z photodynamic therapy 12
X AEFEBOGRERSBRERM S TE Y, &7 7o
—FRETETEHIh T Z LTINS,
Qi plBh R :
1) s

W DRI - BEEICN L T, LINACKK L 5/
Pt 1-HR B % 38 % 60 Gy (2 Gy/fr x 30 fr, 5 fr/week, 6 weeks)
% FAIFET LTV 3,
2) {b2EfRiE © MGMT FEEIC X 2 @A ibEE
(1)EE:

B, A—%— X4 Fiak & iEh 3 B i<
T % fEBI{L¥E % (individual adjuvant therapy, IAT)23%
ERAE» ORI N D LIk TERL, Bk
gliomalZ &\ Tk, FEEMIa O FUAImE & EAIE
BELEEFORBEOMICHEEED 5 I b
HEBEEINTETEHY), HrOEBEICEWT
ZD X9 7 BHIERDEREF O FRBRBIC L H#E

AT REFUEROBEIR% 774 ) EEL{bEREi, &

BRZEREICAE ) Z5THEZ b Tw 3, FiZ7

W ALHITH 5 ACNU ~Dfit i, 52 DNA &8

[ 3% T ® % 06-methylguanine-DNA methyltransferase

(MGMT)DEBRDBEE L TWwB I EBRINTEHD,
MGMT mRNADFH & % Fic L 7= @il btk o

RHELN TV B,

(2)H% - wg:

20004FE3 H LARE, Filidi BSR4 D> & total lysate
i L. Western blotiiZ X 2 MGMT & H FH D AT
2o Tw3 (Figs)'", ZoM. Efglioma®, ana
-plastic astrocytoma 8 5. GBM 16 il 2\ TMGMT &
HOFBEBREZEERL, WL L THWS3ACNUMET
MGMT% EF B L T 5 & b gliomaffll fd ¥k T98G D
MGMT #BE%100% % L T, #HNAIMGMT EAFER
B2EE L FAMTCOEARD LB D 7 & B -actin
DOFERZHAWTEEM L, FH L LT, MGMT 28
{EFEB(TISGDOMGMT F BB D20%LL T ) D IS 12 1%
ACNU & VP16D ff IR L% . BFEIE (T9SGDOMGMT %
B D20%L L) DIEE 2 IXCBDCA. VP16D ff FfE ik
% IR IG IR & OFF] L THEST L 72, PDUASFOFERI Tl
RS AR b MERFRIE & L TR UregimenT1~2%
ARERET#& DR LT L 7=,

(3)# 5

Anaplastic astrocytoma 81 9 &, HHMGMT F#IH
BH20KiEDFER LB, 208, EDREFIAFHITH - 7=,
MGMT {E205 D2 FEF TACNUDSH v 641, Time to
tumor progression(TTP) ( H ) i&, 448+, 1047+ 7T, iz
BHTHo7-DIizw L, MGMTE20L, LT, ACNU A
EHii SN2 MEBITIE, TTPA18S, 191 & BRI BH
DR & Nz, MGMT {2084 _E ¢, platinums% D CDDP
BV ZCBDCADME & /-2 fEFI T, TIPS ZNE
#1207+, 359+ L BHEVED 5Tk,

GBMI16BID H £, MGMT fEA3205K5 T & - 7= FEH
184 (50%) TH o7z, DI L6HITACNUR &eil
ST X, TTPIE58+, 140, 177, 238+( gross
total removal : GTR), 863+, 879+(GTR) TH h, EHiiz
disease free CAHEFT 32 BEBA SN, MGMT{EH520
PlETH o 5ER b 8HI(50%)H b, HaflAACNU+
VP16 THE S Ll FHEiRTRE 23 EEFI O TTPIZ. 107
(GTR), 112+, 289+(extended lobectomy) TH -7, F% 5
4 51T 12 CBDCA+VP16(3fl ) & 5 \» 13 CDDP+VP16(1
1) 3HE{T Z 1, TTPIZCBDCADAES T 102+(GTR),
114, 126, CDDPOEER T62 & REAICEH T 5 (HAE A
LoR=% gl

INETDEZ S, GBMTiEREEEHAMA2890H
T, 14 progression-free survival(PFS)(237.5%(Fig.6).
| EAE 731 53.5%(Fig. 7). anaplastic astrocytoma™C i
AR 2404 H T, 1 SEPFSIZ58.3%. 1 FEEFR
1272.9%TH o7,
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Fig.5
Western blot analyses of MGMT expression in human glioma tissues. Human glioma cell lines T98G and A1207

are used as positive controls. /3 -actin expression is shown as an internal control. Epend, ependymoma; Anapl,
anaplastic; AO, anaplastic oligodendroglioma; AOA, anaplastic oligoastrocytoma.
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Fig.6

Kaplan-Meier progression-free survival curve of patients with glioblastoma treated in the Kyorin University Hospital
since 2000
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Fig.7
Kaplan-Meier overall survival curve of patients with glioblastoma treated in the Kyorin University Hospital since
2000.
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Ettgliomaic it L T—RRICAMDLEREETIO
TI37% < EX OEBOWEICE U TLEREA%2E
Ry s ERLEREOBRE., Chx Tl hicfhs
BEOFM%EZED, FLALELRIERZREEET 2
Z L OSEERIICIZTIRE T H DL 21HRIC B T B EER
D—oDHAEERLTwE LEI NS, I LEH
gliomalZBH L Ti&, Filf - BERIERO A TIBEE
MFd 22 LOREEETH D (LFEREOHE S &E
BREVEWZ S, BHEMEREOLERE TR O IREE
912 {3 & 11TV B nitrosourea BB (EFH Tz E
ELTACNU)ICEEL T, 2h T2 Rz RO
RD AT v 7T & 115 06-alkylguanine o 3 5
BRNEEEETH AMGMTOEMESH 2 LIZFHAR
A5, ACNU DL & REF2HHBERIRDSH 5 Z L 2 H
HEINTER, > T, MM L7 EBEIZE W TMGMT
PEFE L TV BB AIZACNUIC X 3 18BN R IR
TERVLAREENTFEEING,

BLAIZHENBEICEBTTESIEHLRLTD
MGMT #HDOBH #1T> T 5, BIGFRBEOBHIC
IZmRNAL L THARETH %43, EBRICTHEOHA
FHIDIEBETFEYOERD -ERETHH, Fi
mRNAFHHE L EAHFHEBELTLOMEBEL RV
LHHIGN TR, BALALVTOERBLDE
AEEZTwE, EBE, BHEMAL TW 35 MGMT
T/ 7un—Fafitkic iy, RENHEOEEBEIC
MGMTOFHERHAF T2 T DgliomafB A IHEH S i,
T2 B -actin¥F D house keeping gene D FEY) % internal
control £ 975 Z & THERFIFEENLL, EXBTOR
HEZZHE T2 Z LA Th ol

MGMT HBRBIC X 2IATETHBICREL 250D
12, ACNUICIEFHEDOMGMT SRR OHIEEETH 2,
MGMTOFHROFHTEGN T 2 HE TR, (2IFLTD
glioma TMGMT D FHEH BB /- 2 & 226 ACNU
ZERATEAEADBTFRE R wEWw) Z ik, JER
EMEEZ N, %I THEIZACNURMED TISG
FEHRADOMGMT HERICH L., 20%DHEBZHE L L
7-3ERI % 4T > T B D5, in vitroDMGMT overexpression
DEED S, TOMGMT FHERIZACNUDICSOfE & L
TO0uMBEDMMEEICHL T 5 & e nBE k',
L% LERER k. ACNU% 100~150mg/body T L 7%
ORBMPREZIOUMBETHZ Z L0 6, Z0E
ML RVISEYTH BB, SHREL B HNE
tEZ oD, THE TORERTIE, HNMGMT HIH
RO320% KM ORER B FERTH o7z, ZOFT
ACNU% ffi fi L 7<fE#I T3, anaplastic astrocytoma,
GBM & b ITEFICRIG % T L R EES. BRE Itk
FLTVLREARED N T WS, —H T, HY
MGMT FE 5 & 5320 L _E T platinum 5 O 8 # % # H
L7ERITiE, REICEFE &1 LEMA»S v, ¥4

FE30%DFHEHEHE % cut-off linek LTWiid,
MGMT F 5 B 5320-30 D 3FEH TACNUDMEH S h /e
B, 1S REAEHE, 111334 HTNC, 16 TiZlobec
tomy23HEfT 10y AEBEEZE DO TRV, Ih
5DFEFRD 6. MGMT FHIH B H320%K 5 D 5 & i
ACNUZEEIRETE I LIIRYLEEZ SNBSS,
MGMT 2 EFEE DB &I EH T 2 EH 0EIRIZER S
RREIN TR WEELRMETH 5, Platinum FDZE
FlouzhtEix, #EBICLXELEEIONSZY, Zh
¥TO LI AHELGHTIER, Platinum & 3EF Oit#E
BFEEZETHELEZONTE D, ERATIZACNU
ST ZMGMT & @fk% 7 7o —F cofEilizE
HTHB, F7z4BlTetoposideZ AL TED . etopo
-side fit# D — & & & 11T > % Topoisomerase 11D & H
HRELRVOBREEZHATHEY, HHLAE/ 70
—FfiF Mk cRBETH - L EBELAT
DREZHEBEC, IATHIZBES> Tk, B
P-glycoprotein(MDR & {5 F %) ) ®MRP family & H
DI L etoposide B3 & DB #ME L VIR XIS
REFEBEIN TS,

MGMT DEFHERIED 5 LB HE&. ACNULLA D1t
H2BIRT 5 HEOMIC, MGMTZ —RiIC&IE S 4
57 ETACNUMMEDRREZF 2 HELHEFENT
W3, HAIZACNUMHE rat glioma MIHEFRCEARIZ I3 1>
<T. antisense MGMT RNAIC & % ACNU B2 AL 2 8
& L 72039, Bk T3 06-benzylguanine% I W 7z clinical
rial BIREEEE N TE D, SEOREBIFENT
VWA,

AR ELEE T Oz & | anaplastic oligodendro
-gliomalZ B 17 % P fF 1 FEME L T 19FER D K%K
D X ) ic b Bk 2 A £ 5 A B % 7R 3 genetic
marker DFEEDBHLMIZENTET LAY, £k
EREA O RERE L LBESDECEARMEER
WiREFEESAR SN, £ DE\» % single nucleotide
polymorphism(SNP)sDRFIC & D HIE L, (LR
TEOEEL LTI EToHRFEDBHINICED
SN TE DO, S HED S DIATILSEIEEZNT
W bDLEZILNS,

[#% 23]

HE, AR TT-> T 3 Eifgliomalz
THBEEICOEWIL 2. EFEFAEDLELL F
TR LEwC L b d b ERATRUEVES
N3 ETIIEE> TRV, SHBEICEMNZ BN,
FEOHWEICOWTHE LT FETH 5,
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predicting of the period of recurrent for post-operative Glioblastoma
after radiochemotherapy using **' TIC1 SPECT

AR Marhigstat
R w0, SR EEE. R BB, FHE B, EAR B, S6E KM

[ixC&ic]

MIRBIFE T, —RIIC BRSO BER
ZioH LT, BB LERESTbN S, LL,
BFfEFEERNS Z L I3EHETH b, L ORER I
BT AEFEEE%Z /- T5 9 2 CTHEBHOFAIZE
EhfgEOD DIt B LEI NS,

ZE bivb UL RS E O BUR B LRk
T2 ITICI SPECT % {7 L. [EE~D ®'TICl D
WEELHAE cOMMZILET 3 2 L THFRERY
DFRHTEED & 5 R g L -0 °#lgd 5,

[HR& L VAHE]

NRIZFEER TS X OB LR R T o
MERFED S 5. BRI LEmR& T 2 Bl
A *'TICI SPECT %1{T L. EBHEY £ CROBBE
Liz10flThH 3,

WL, B s 6l &tk s P, Eiti 255 71
RCEEERIL 573 R TH o7,

IEEEHIRIE 20 2> 5 90%. &f CFBEAIBREH
Tt 5, FATEE X, RER 50 75 70Gy T,
—HEBHERIE 2Gy TH o7, {LaEEEiE. 6 flic
#f L Tl carboplatin, ranimustine % BiRPIER S L. 2
BT carboplatin % S &E. 1 HT carboplatin,
vincristine % FLFEHE, 1 81T ranimustine @ & EE
270, 2 CRAHEAICREELZ KT Lk, (Table
1)

BEIE, RER> S ©'TICI 2 111IMBq BHEL, B
B 5 Iscan 140, 1S OBOF— 2 ZINEL 7=,
215 2RO 7—2 ZME L 724, super computer %
VT RAMP 7 4 V% —IZ CTHEGERHR L. §i0LE
74NVT—IZLOWPAS 7 4 W& — L L7z,

BI.LEIR (ROD) %, SPECT iR k@B & 5
HAIEFEAGET I BE L. BN IE & RER o 3
JESEER D % thallium index(TL index) & L TEH L
p

FERRERE, ENNBEE T B OEERZ MRI T
[EEREAKEZE- LA E L,

[# 2]
OB AR LR TR O TLindex & BREE SR
D HlgE
B R E RS THRED TL index 13 1.36 2° 5 6.82
Thh., EHWEREOBREMEZ I 25 2 AT
H o7z, TLindex L EEEHFHRMMAELE L /2L 2 5,
B & A x B OHBEIER SR 67z, BFIC. TL index
W20 TFD3HTIE S »y AL EBHREZZOT. 2.0
LDRZECTHTIES rHAURICBRZE- 1L 1.
(Fig.1)
QMEHE RS R L R o Ht
B4R BRI AT R AT BB L OT MRI ic X b &
L. 2045 90%Tdh - 7=,
4Bl RAEF TR HEE & IEEEFHME 2
B L 7223, B & 5 e tHBABARIE R D A 0 o 72, (Fig2)

[FEAIRR]

60 BB M. MRI bk HRTEEEICIEEERZE 2300,
fiTAT SPECT TIZEERIC *'TICI DFERE A L h
TL index |£ 9.79 t BEZ TR L 7=,
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IR & b BIIRAIIRE L 72,

AR LS T R SPECT T, ARTEED
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MRI (ZCHEBBHEZHRE L =03, EHERE
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Tablel

Summary of cases

Age/Gender Location Rad. Chemotherapy Resection rate

(e . (%)

1:63 F Rt-T 60 CBDCA 20
2:65F Rt-P 70 CBDCAMCNU 75
3:67F Lt-T 60 CBDCA 80
4:71F Rt-T 654 MCNU,VCR 20
5:45F L0 60 CBDCA,MCNU 80
6:556 M Rt-T 56 CBDCA,MCNU 70
7:60M Rt-F 60 CBDCA,MCNU 80
8:49M Lt+T 560 CBDCA,MCNU 90
9:66 M Rt-F 66 CBDCA,MCNU 75
10:42M  Lt-T 170 MCNU 70

Locatlon:location of tumor, Rad:radiation

150

( month )

12.0

2.0

N

0.0 , : .
0.00 2.00 400 600 804

Fig.1
Relation between Thallium index at the end of radiochemotherapy and the term of tumor recu-rrence. They indicated
a high correlative coefficient. (y=-1.28x+10.14,r=0.760,p<0.01)
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Fig.2

Relation between the resection rate of tumor and the term of tumor recurrence . they was not a
correlation.(y=-0.052x+1.68,r=0.346)

Fig.3 (A)(D)
enhanced MRI and *'TIC] SPECT image before treatment,

Fig.3 (B)(E)

enhanced MRI and *"*TIC] SPECT image after treatment.
Fig.3 (C)

enhanced MRI at the tuthor recurrence.
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IEIEE ~ > P'TICI DEREERF £ LTk, Na*—K*
ATPase TGk, EEANMEROLIE, MERBEEF OB
S22 rn¥EFohTtsh, 20ERKRIIEED
viability ZFBL T3 L bEZShTWw3, $E.
HEFREFHE T D TL index & BB EHIM % Hilk
Lict T4, ARELEBEMEFRSED 6., FHREY
DFMDERE L EZ iz,

BIE. EBRFEOLEYMARLIERESESE
FHEE, EEHHTH D Lacroix 6 13 98%LL 1
HLABTREFNRPEBCEE L L@®ELT
Vw5,

SEIONREFICE VT, EERHHEL EEER
HIRc oW bk, #Ef L 2 SHBIERIEED s h
Zipofc, bivbh OEFOEERHEEZ. »wih
b 0%ATTHH, ZOROERBEICEEL &b
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A VEERI b % { iRBRT B,

5)

BERZICN L T L ERES T b 5 55,
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Fig.1 Our Strategy of Glioma Removal
- primary -- reccurence -

primary recurrence
* Pre & intra-operative period * Pre & intra-operative period
- Anatomical/Structural information — Anatomical/Functional
* Intraoperative image data information
~ Ultrasound sonogram, mobile CT * Intraoperative mapping
— open MRI * Awake surgery, SEP, MEP
* real-time update navigation — Adjuvant therapy
* chemical navigation SALA PRS
— Functional information Immunotherapy (NK,CTL)

* Preoperative functional mapping
* fMR image, Subdural electrode implantation
= Intraoperative mapping
* Awake surgery, SEP, MEP
* Post-operative period
— Chemo and radiation therapy
~ Immunotherapy ( NK and CTL )

Fig.2 Patient Criteria for NK / CTL therapy

* Under 65 years old
* Primary or recurrent malignant glioma
* Good general condition (KPS = 80)
* WBC= 6000/11, v-GTP =< 100IU /1, alb =3.0g/dl
* No recent radiotherapy and chemotherapy
(more than three months).

Cytokine
Interleukin-2
etc

Patient’s co-culture _ ﬂ&ctivated NK cells)
e '\ D16, CDS6

Fig.3 Expansion of NKs

For expanding NKs, monocytes separated from patients peripheral blood were stimulated
with cytokine. PBMC:peripheral blood mononuclear cells, HFWI: Wilms tumor cell line

{Bad == — - ——
Jpn J Cancer Res 2002 Mar;93(3):313-9
Selecti pansion of h natural killer cells from peripheral
blood mononuclear cells by the cell line, HFWT.
Harada H, Saijo K, Watanabe 5, Tsuboi K, Nose T, Ishiwata I,
Ohno T.
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Fig.4 Protocol of NK / CTL therapy

1%t Surgery
Cytoreduction 204 Surgery
Pathological diagnosis
Ommaya
Chemotherapy 1 week
radiation ==

sEssmss »
+ | ttt W
| PBMC q) (f (f)
Primary culture }CIL(. i 1::';::;“ i

Local injection - ~5X 108 cells
Ommaya & peripheral (i.v)

Medium RHAM &
+auto-plasma 5%
IL-1,IL-2,114,IL6

Patient’s

PBMC \
=

Fig.5 Expansion of CTLs

For preparing CTLs, lymphocytes were cultivated together with tumor cell, and these
cells stimulate with cytokine.

h CTL
\.cp3, cp4, cps

co-culture

Fig.6 PR by NK / CTL therapy
20y M, glioblastoma, MIB-1:28.4%

i

D1r g o

¢ ( December 18, 2001)
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Fig.7 PR by NK therapy

8y M, recurrent anaplastic astrocytoma

NK#% 581 ( August 12, 2000 )

Reccurence after surgery and chemothrapy

(IFO/CDDP/VP-16 (ICE therapy) X 1 cool )
Feb, 2000

Fig.8 8yo M brain stem GBM (MIB-1=14.2%)
SEFRAN
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Fig.9 Outcome of all patients with NK/CTL Therapy

Case Diag. Ae Response KPS KPS KPS KPS  after NK Follow up
No. MRI 1 month 3 monthsRecentry ( month ) (. month )
1  AA 8 PR 80 100 100 100 25 33
2 AA 22 NC 100 100 100 100 11 14
3 AA 26 NC 80 80 - - 3 52*
4 AA 32 NC 100 100 100 100 16 20
5 GBM 9 PD 40 40 40 - o 8*
6 GBM 20 PR 80 80 100 100 13 16
7 GBM 60 PD 60 60 60 - 6* 13#
8 GBM 33 NC 80 80 80 80 21 36
9 GBM 63 PR 40 30 10 - . 9*
10 GBM 34 PD 60 40 20 5% 26*
11 GBM 30 NC 50 50 10 3 10*
12 GBM 37 NC 40 40 - 1* 16*
13 GBM 36 NC 60 80 40 4+ 36%
14 AE 1 NC 80 90 10 2% 15%
15 Olg 38 PD 60 40 - 2* 15%

Mean follow-up period 7.5 month

PR:partial remission, NC:no change, PD:progressive disease, KPS:Karnofsky performance status

*:death
Fig10 ZFAEBEDKPS scoreD R
NK,CTL therapy — KPS
fiT AT firfz14A &3~ A R
53
o 80
S
S 60
%
%40
20
0

DENIZHETT E 172 MRI 12T Gd St 2848 581D
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Tailor-Maid Chemotherapy for Malignant Gliomas
Based on Drug Sensitivity Test using Collagen Gel Matrix
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TEALAER% i % BEfT L 72 malignant astrocytic tumor 21 %iE
Blz DWW T HEET L 7z, PIERIZ anaplastic astrocytoma
14 . glioblastoma 7 il "Cd& - 7z, oligoastrocytoma ¥
& T oligodendroglioma & TM $ & CL #fOW 55
PRk L 72,

£ FFE D5 2 Kaplan-Meier # THTV>, Kaplan
-Meier HIFRDOIER B £ I E285E (Logrank B,
t BR7E ) IZ I3 MiniStatMate % iV 7z,

E 72 7' A — = OEANRER{E T O mRNA FIH %
RT-PCR DFEEIC X b &l L, 5 [H D B2 R
L T oo BEDR{LEEEBIROFR E &
URE P ¥ fl B o

HRIE 19974E 5 AH 5 19994 12 A & TR
BAREZHBTCOM BRI &k 2 FHIRZHREZ T /-
malignant astrocytic tumor 8 EFITH %, ML glio
-blastoma 5 ffl, anaplastic astrocytoma 3 il Cd - 7=,

Wt 217 - - FEARMHESHE T IZ ACNU BT CBD
CA T 5§ % MGMT(O-methylguanin DNA
methyltranspherase ). Vincristin, VP-16 J2 T8 MTX %%
Al < B5 ¥ 5 MDRI (multidrug resistance gene).
VP-16 ® ADM W H#EIZPAS 9 3 MRPI1(multidrug
resistance-associated protein 1) &2 UK, Topoll e (topoisom
-erasell @) TH 5,
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P<0. 0001

© GBM
U AA
Fig.1
Results of chemosensitivity tests for anticancer drugs.
*GBM=glioblastoma, AA=anaplastic astrocytoma.
00 i
90+ LL
80+
701 n=26
60+
:g: TMEE P=0.733
' ’ ’ NS
30+
20+
104 CL#
0 L T T L T T T
0 10 20 30 40 50 60 70 80 M

ETENIR
Fig.2

Survival curves (Kaplan-Meier methods) for the patients with anaplastic astrocytoma.
*TMz= Tailor-Maid chemotherapy group, CL=Control group.
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Survival curves (Kaplan-Meier methods) for the patients with glioblastoma.
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Fig.4

Survival curves (Kaplan-Meier methods) for the patients with malignant astrocytic tumor.
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MGMT and ACNU sensitivity.
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MGMT and CBDCA sensitivity.
$ 60
g 50 g n=4
S 407 r=-0.409
]
@ 30T NS
v 20T R
g 10
< 0 : s e
-10 O 05 1 15 2
MRP1 mRNA expression
Fig.8
MRP1 and ADM sensitivity.
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MRP1 and VP-16 sensitivity.
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MDR1 and VP-16 sensitivity.
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MDR1 and VCR sensitivity.
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MDR1 and MTX sensitivity.
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Topoll & and VP-16 sensitivity.

FMiFFEEAL S Guanidium isothiocyanete / Acid
phenol method 2T total RNA % it L . Random primer
#F\VT cDNA ZEMR L7z, & 6 I FIEAI R
FIH R primer % AT PCR ZHEfT L& m
RNA DFEEFERL 720 XW>T. B Actin Z IABIRHE
& L T NIH image iZ & H mRNA ZEE&L L .ACNU,
CBDCA, VP-16, ADM, MTX ZhZ DRI
BERLEBRLTZOEEEEZBEL .

(1 £l
BHOEMS ) A —BHORZMRRET I (Fig.
1), BSUANCEZEEZRTEHEBR N, KT
—tryyLT7iREEREERTHEASE N,
VP-16 I L Tid=Fa Y7 L7 LASOEZHES
R e, MTX & VCR IZ{E\IETEIIHIEZ T L 72,
A RER DS BRI E T AT A F 2 BEIR
LB LR To -8B (F— 7 — A — Fia
B)LEED 7O b a— L CHRFL R A E M
T L 72, anaplastic astrocytoma Tld, 7—7 —*
— FaF#sEFHEOERZBD 2HAZ R L
PYEE I  (Fig2). glioblastoma Tl 2 F#ICH
F 137 H> 5 72 (Fig.3), malignant astrocytoma £ T
i, 77— A— FEEHSEFHBOLEEZTY
A% ms L pdE EEE D - 72 (Figd).

TEHE: Glioma DEEFEAIC B L TEREMEHEE T TH
% MDR1, MGMT, MRPI1, Topoll @ @mRNA 53 &

CGMIEIC & AP AF DR IC D TR L 7205,

WTNOEAMEEEFIC 2V THEXDOHICEE
ZeAHBR I A S Ui hr o 72 (Fig.5-13),

& £]
aAS—HFUFLe ) vy 2 A TREE LEE
EoflEAE LTk, EEoSLiErEFEns L L

bic, HEEO=XRITHZEIED 5 I EBEELR
B EDS, XD invivo IKIEWLESECRZHER
BAfThbn s Z LBITFoN 5, BKICET 516K
R LB T 2o E O v ( REEREE IRV
FEHESLE N T Wi s, FIDAFORIMEMEZEETE
ZWERRTIE, AIEEAR D BZESRBICLDBoNn
HEREFALTTE ST LEREDREZET S
IEMEELWILEZIGNS,

SEBL DT 7a Fa—LTiE, EBIRTE3
wnAFIRBEoATE Y, BEILEREZ T L
Bhaviro—L#icHL TEEER L > TERFN
EMBEET A EEELIC W, B LAERICNT
BREZHEMEL . ChEHROBMFETELVWIEAIR
#BE5 LT CTEEREORIER O A% BELBZIT 5
ZLEERETE, pOREOEFEDRENEONS R
CEEPHS LEDbNS,

B bERED FBE L LT, BIRNIRS (8%

) R IEE O KEBNE - RBEOHBARZ RS T
&5 “firstpass” DFEHHY, Fle2H~ORIEH
DEFWATIRETDH 5, BFEHEHE & EOERE O HBRic
24T controversial Tdh 548, BfES ) A —= i
9 % Bk LBk O H A 12 5 > T blood-brain
barrier disruption B2BNEFRIELER TH 5 L OWME .
FIHAE A ik & LT nitrosourea D FEBIIRPIR S H3ER
ARSI AR THEICEWEREZTR L L O
&9 ED3d 5—77. BCNU DENHFEEICEIT 5 ran
-domized study Tid glioblastoma (2 > T ldEhiE, &
HEREHTED I { . anaplastic glioma TIXEHERED1Z
I TEFHENERICEL o L OBET. glioblas
-toma X35 ACNU DEhE. EERF% LB L 72 ran
-domized study 2T progression-free survival, overall
survival & & ICTIBEEICEY D - LOREY L B
3, SHEIPFAREICOVLTOFE RS TIE—E
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BRBIEHRBIEICX I 5 cisplatin (CDDP)
/carboplatin (CBDCA) +etoposide (VP-16) Ic & 3
{CR2ECE DR ERE

Clinical study of combined chemotherapy with cisplatin(CDDP)/carboplatin(CBDCA)+
etoposide(VP-16)for the patients with recurrent malignant glioma.

EZH3 A v 77— gufiihe e ab Rl
=L BEL % CH—ER. B AEA

[lEUsIC]

BHEERE ORI, STEOSTEYE. BE
THELREDFELWEFICHED & THRAE L ikt
BHENTWAR, ¥ 5 ICTHFEEEMEEIECE L Tk
BOZLTHD, BiERICBWTERA RSB RINT
VB, BEEICEBWTIRERRIC 79 il R LT
EEZIT->TED, TNETOL Z 3 TIRHER RIF,:
RRBAGNTB, T OIBERE & oz
THRE LGREE 21T,

(s - A

1993 4 1 ALUE, ERrdiAt v & —dhdumheic AR
L PSRRI NS & 2207 L 7= 37 SER A SR & L s,
ZDITEEBID S 5 1993 4 1 ALAED 23 FEFIIS cisplatin
(CDDP) & etoposide( VP-16) % §fF L 7-{2E088:(PE %
& I PE)%, 2000 4 1 ALED 14 FEFIC carboplatin
(CBDCA) & VP-16 % f##H L 7 L2588 (CE % ; CE)
21701, BROBEIIBFFMN 2T\ RS-
WL 7= b D23 23 FI(PEI4 I, CE9 #)TH ., b 14
BI(PE9 #ll, CES fil) DififiziniiBdoh s P, HEig

PR R7 & CNCHEPREER S & % & 227 L 72, 1amatimiL,

PE 5Tl CDDP, VP-16 & & day 1 %°5 day 5 £TD 5
HEZ & 20mg/m®, 100meg/m® Z{HfH L, CEEET
(& CBDCA 360mg/m® % day 1 120D H—[E[HE % T,
VP-16 120mg/m* % day 1 %5 day 3 T 3 HRE#EA L
oo WTNOIRFHE G FHE b EEFIRANIZ 4 D25 6 BT L
DR LIS 2To 7,

7 & LIGR 2T =N SEFONRIZ. 854
23 BI(PE13 fil, CE10 B1). et 14 #I(PE10 61, CE4 ).
TFHGERL 46.4 BR(PE45.3 iR, CE482 IR) Th - 1=, WA
TaRER ORI X, B3FIE 19 BI(PELL 41, CES #).
ARTERRE B ARREAE 13 I(PEIL I, CE2 ). Zofth 5l
(PE1 1, CE4 $l) TH -7, FHFERFD Kamofsky perfor

-mance scale(KPS)score (% 70 LI 4% 18 HI(PE12 fil, CE6
1) 60 LT 19 BI(PE11 7, CE8 #) T - 1=, WIHAIS
TR D FRTHTECIZ AEMRHT D 2% 4 B (PE3 1, CE1 ).
BRI IEHGTAS 21 BI(PELS B, CE6 fil). 95%LL Liftins
10 BI(PE3 I, CE7 ) Td b . HEHEaRIL. EAET
BHETo 72 b DD 28 HI(PEI6 i, CE12 ). X 51z
(7 BUHHRIEE 23800 L 72 b D539 6l (PE7 #I. CE2 fl) T
Bl RIBRUENCZ T I Lk, 26T ACNU
PENMRbE=Foy 7L 7RFIEA, b L izzh
Il DIER B L 72 b DTH - 7=, SEIDSEERIZ
IABE T ORISR b & 15 /-, AEBRTO(K2E
FEOTHIEMEL R B - DICEE LT, Zho 376l
DFEM% Table 1 12777,

Z D PE L. CE FREDIGHFES & TNT ZHucfEd
i, Bt 2R o NCEEITRE b L izt
TR L7z, RS, MOBEIET b 4857
21T 2 RIEE OEFGIRAHELEZSEZ L L, wTh
b 4 AL EICh7z D 2 OIRIEDSHESE U 7= & 87 L 72
ICHERAT 57z, Fio, IBFRIERS ) LK L 781401,
TEEAE AN I 0 Z I 2 00 2 7 O 54l % 17\ > il fel ==
& L, &6 IC BB MR R IYE I > T h R L
oo BEOFHMIZ., HABKEEWE S L— 7D
NCI-CTC HAZERY i€V 3l L 7=,

[ £]

TGEEETIE, complete response ; CR2 {4 (PEO fill, CE2
). partial response ; PR7 fl(PE4 #, CE3 ##1), no change ;
NC6 {7 (PES f5ll, CE1 )., progressive disease ; PD22 i (PE
14 i, CE8 #i) TH -7, NC ZED:-HlHEIZ, 40%
(PE39%, CE42%)TH b, IBE ML (TTP) thoefl
X PE9B, CEI3ETH Y, FHlNRZFEH DAL $
% & PE48 . CE67ET®H >7=(Table2),

IMEEEMED 9 b BIBREAE L, grade 1 %3 FI(PEL
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Table 1. Characteristics of the patients with recurrent
malignant gliomas

PE therapy CE therapy

(n=23) (n=14)

Age

=60 3 5

<60 20 9
Gender

male 13 10

female 10 4
Histological type

glioblastoma 11 8

anaplastic astrocytoma 11 2

others 1 4
KPS score

=70 12 6

=60 11 8
Prior surgery

biopsy 3 1

partial 15 6

=95% removal 3 7
Prior irradiation

conventional 16 12

conv. + SRS/SRT 7 2
Prior chemotherapy

ACNU 23 14

Table 2. Treatment response for each therapy

PE therapy CE therapy

(n=23) (n=14)
CR 0 2
PR 4 3
NC 5 1
PD 14 8
Median TTP
(weeks)
over all 9 13

responders 48 67+
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Table 3. Toxicity grade for each treatment

PE therapy CE therapy
(n=23) (n=14)

WBC
grade 1
grade 2
grade 3
grade 4

Platelet
grade 1
grade 2
grade 3
grade 4

QN —
HDOOoOMN

OO —
) G Tl o F Y

B; MRI revealing enlargement of enhancing area
at recurrence.

C; MRI obtained after 5 courses of chemotherapy with CBDCA and VP-16.
Fig.1

Contrast-enhanced T1-weighted MR images demonstrating sequential changes of enhancing lesion.
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B, CE2 B1), grade 2 %% 2 {5 (PE2 {5, CEO fl). grade3 %
4 (7 (PE4 1, CE0 f4l). grade 4 %% 14 5 (PES {5, CE6 1)
grade 5 (XA SN 1o, BEMEE & S ORFETD
A oo 7-(Table3),

RFEFZHET 5,

fEB 1. 368, &

15 RS TADAFIETHRAEL . CT i CARITEHEEA
BEISEVRIRO 2w SHWERZES A 6 iz, low grade
glioma D¥EV > THEREREIEE & 7 o Tz, 35 BRI,
MRI (& CEFRZ R TEHMHEC D THS L (Figl.
A), HPBEREEFENEINBA & o f, BIBEERMTZ 1T
\» anaplastic astrocytoma &E2HT L. ACNU(80mg/m2) %
HEA L THSASERTIC 60 Gy DALERsHEERE# T 7=,
Z DBRMEFHEFRREE TE L Toikds, BiEDa s
NT ez DI TRERBZED A Z T T i, f)
GRS T 55 4 » ABBEHICIETT> - MRIICT,
ERE DRI 6 1EF L2 L 1. Bk TH
3C L. WIHBARIC ACNU 2R LTWwW3 I &,
ACNU {2k % EBbn 2 BHENHAEIEL Tkl &
75 E%>5 CBDCA & VP-16 % L TO{baEmaE % Balh
L7 ZDBRIEIREDMETHH S N H3(Fig 1.B), 5
a—AFET IR ETD MRI T PR 238 5 41(Fig.1.C) . JHfE
bEFEOIT R { Rigz gt cbh 5.,

[# %]

RO RIBE I 03 2 (LR OB R 2 HET L
7= meta-analysis study 255 S 2 OFRAEDR S
5, TEREERIODEIR, 55 &% Ofthic bRk
#3135 o T 5, R TOEMMPRBIED 5 F4
#7312, Brain Tumor Registry of Japan = X UL FMiiAHE.
TBUHARIRER, (LR & v ) EERRE R To /e L LT
b B 2 AR 4 2 il B3 fE (anaplastic astrocytoma ; AA) T
22.7%. PBE3FIE (glioblastoma; GB) IZ\ 272> TidH§h
63%TdH h ', BHIFICIIE & ICAFHE M ClO TE
HEOEWEETH I LIZEADZ L TtH 5,

BRABEEEEEOERREZRE L - #Ec L3
& FRRICFNOAZT o ERTIE, D> 14 8D
SFHEFIMEL B O TE ST, (LEREE2To 7
FEDEF AR S{EIX AA T 52~105 38, GB T 34~47
., W& 2 LERTTIE 26~ HEBME ST
39, ¥EHEBICHERLLERNT, =ty 7L 7R
A& 77 FF8ANC L AHBEET>BETCIRVWTh
b 32 HERTROEFHEPRETH . ZOMEEHA
L7BETIR, BRI RT3 LERERZVLDDZ
DIERDAH S, 404108 H EHEZh TV 39,

B AR COEMEEBIEI N 2 e L, AT
HIREEE T O IC ACNU(80mg/m?) % ffF L T 60Gy
DAL E T\, D8 ACNU(80mg /m?) % F
WTOMERHERGEE T~8 AT LI DIELfToTw
%, BIREONR L 7> - BEFIERIZ, AT D UbE

THBARRE 2 1T - FEERI72 1 C e { MhiEsRic Coima
BEZIFIEADEEN T, WiFhb=toy L
7 BHIDEFED B % . EFREFICH L TOEFERIC
IXRIEIES C BB ICRRRE T 2 LIdHBkAR A8, UH
TlR= YL 7 RERNERED 2 WEER L L
T77F FRAEER L TEx,

77 FFBENC X 2 EREEEEIE I N T 3R
BT Tt or@EZIN T, 2OHTIZ CDDP
Z{EF L 72BROflE=ERIE 71%. 4 FEHRET o 20 58
THH*, CBDCA Tid. HllifIsEiZ 50.8%. MEFEFEIAR
RRfEE 12.5 @, EFFHARIRRE L 34.1 38 & DS
ASNTVBEYSY, Xplczn 75+ F WA, K
TuAaAL FTHa VP-16 A 5 Z & THBZIEDS
BohaZLbAonTE Y, MEEICBTHLZOH
HXTTIZALN T 5, FFIZ germinoma IZB W TIZR
IFeRERSHRESNTE D, MEFEBIEIC L TH phase
I study & L TOEEIN L Dps 5B 1510819 = gy
7I7FFEHIE VP-16 DHFFFIC X B{LEREORIRIC
BIL CofEE A% L, PERETIE, ZE 13%.,
TR LE 158 TH hO. CEFRE T, il 53%.
SEFSE AR O 14 B GRIBHEER I RIS 42,5 38) TH
579,

WEERAHEIMEITIE 1993 SELIRRIE PE B8E%. 2000
SELIEIE CE #tkE W TR EZ T o TE R, &
NoZRHET S L, FHRIZZNZFNHIFEE 39%, 42%,
SR EL 0H, 13 B TH b, B o
SRR RE T 48 38, 67 38 L b Il L
THRIFLFBRMEON TS, CE BETIRBED 5
FlOERIRIETETE VSR Lo LBRRELT
W, ZORBICHFELIWEZATHS, LI L—AT
N E T L ARRICIEEOHET 2 HETE TICRIICE
MERER~BTE T2 284 VIEAHFEEL TE . 2
D &5 BREFIC S TG LT i ETH 5,

3 S ROFENRTH - - {LEEEICHE S B0
FHITE, WTNOBETLEVLICEFERIEZA D
o7z L Lt ic B L Tid. aiinEkisd 12iiEc,
MAMRRAN 2R IC CE EE TR Ao 0, 5/, 15
FIROEEZ&HEL L Eh, INFToOFHE L REmE
Widhwboo, Zhb b ol TR 2HE
ThHhot-LEZLB,

B O IZANROE ) ifFTE 21D 5
K, 58, #50mET TR, SBIEIREERD
TR SRR 7 TR L 2 uE e & 2\ RIRE S 8
b3, -FHMEEER L TONRIEFOBERZ T
% { FERBRIFFIOERFIHTICE-D { WHSUER o0& RfT
ST HBENH B EEL B,
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Efficacy of chemotherapy with hyperbaric oxygenation for recurrent malignant gliomas.
~ Case study ~

<) 7y FERKYE s R

He Rz, BH R, FE
RIS Bz, thig W&, NEsp 3FE, BY EN

(U]

FHREEMEBEICN T 2 8K EEFERE
( hyperbaric oxygenation : HBO) fif I T 1= fb 2 i
2774\, BIRFEVERREEZ/ VW LT
TIRBMEL TELY, 2P T, BIFRFEED R
WHDBHDDEBESET L COERMBH D
EiREICE T 3 RABREROKEBICBT 3
HBO AL FEHEoBESBEI A T,

4Bl HBO ffR{b¥ERiE =T v, HEBHE
255 HIEBHELHET L, 2428 21 » A CHEE
LGB R EEmEREOSIRA 2 BB L -0
T, XEBEREZMAMET 3,

[FEH 2 R]

B E AR, Tk _
#8200 F 12HRELY, EXRERFFEL2E
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Fig.1
MR images on the first admission in December 2000 (A), on the second admission demonstrating regrowth of
the tumor (B) and under treatment with hyperbaric oxygenation (HBO) (C).

GV

Fig.2
Gd enhanced MR image at 18 months (A) and plain CT scan at 21 months (B)

(A) (B) ©

Fig.3

Macroscopic features (A, B).

Large anaplastic astrocytoma in the right basal ganglia extending into the corpus callosum and the
contralateral white matter (C).
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Fig.4

Microscopic features and proton MR spectrum of the center for the tumor (A), the perifocal lesion (B), and the
contralateral white matter (C).

&) (B)

Fig.5

Immunohistochemical features of the center for the tumor (A) and the perifocal lesion (B).
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