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Development of tumor targeting adenovirus vector
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Individualized treatment for glioblastoma based on drug sensitivity
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[Summary]

Efficacy of chemotherapy against glioblastoma is still
limited. To investigate whether individualization of chemo-
therapy according to drug sensitivity improves the out-
come of patients with glioblastoma, 74 consecutive patients
with glioblastoma who received individualized chemo-
therapy were retrospectively compared with 68 patients
treated with the conventional nitrosourea plus cisplatin
chemotherapy. For individualization, the drug-induced
apoptosis from 31 anticancer drugs was quantified by flow-
cytometry in the primary culture of surgically-resected
tumor cells. The patients who received the individualized
chemotherapy had significantly longer overall survival
than those treated with the conventional chemotherapy
(p<0.0001). The median survival of patients with glio-
blastoma was 19.4 months in the individualized chemo-
therapy group and 13.1 months in the conventional chemo-
therapy group. This study suggests an important new
direction in glioblastoma chemotherapy; individualization
of chemotherapy based on drug sensitivity is one of the
important approaches to obtain prolonged survival in
glioblastoma.
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Fig.2
A representative case with effective drugs in vitro. Paclitaxel selected by the drug-sensitivity test
was administered.
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Fig.3
A representative case without effective drugs in vitro. PAV chemotherapy using ACNU,
procarbazine, and vincristine was administered.
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Fig.4
Kaplan-Meier estimated probability of overall survival rate of the patients with glioblastoma
multiforme treated either with individualized chemotherapy or conventional chemotherapy using
ACNU and cisplatin.

=11 -



Neuro-Oncology 16(1), 2006

(& %]
SEIORHRD S, GlioblastomalZ 331} 2 fARI{LE D
EFEMEIE. = toyoLr7ETsFF8AEEZA
Fraviro—nECHLTERBICEEL Twik,
7o, EFEHIRPREI 4 B L) Bz, YPoF
BIDb@Erobon, —ruyrL7HlIZHRL
KREENE I NETORE LHRBIFTH o,
AR R EERLEEBE TR WO 2 DRI IZ
HEATET 555, glioblastoma i X3 5 (LA 1L,
Zbtay L 7hLoLY Ay kD LERMEICER
2R -7 AERTH 2 AREESTI®R E i, B
KicBiF2=rvY 7L 7#ITHBACNUIE. ana-
plastic astrocytoma %> oligodendrogliomal= % L T % 2 12
EOBHEE T TH5, glioblastomalz & L T3 & %EhE
BHOTHROI LIRTTIEEL DD 2, &
TOBEESY A —= i L, ACNU % fliESfFic 5 —&
RAE T 20FER, BEICLTAY y Mok
WEEZ NS, EF. HFIHZ B V> Tglioblastomals
M3 3 R R EE R %0 3 ) 3EBH & 4172 temozolomide
DHEATHHEHATREE Zote. 5. AFHIZ, B
) A —eD{LEREICB I A EEREERL L
TENBREL o TWwWTHS I,

= bey YL 7AlICIEZE S 2 5 0%methylguanine
-DNA methytransferase (MGMT) O JEEMfEIZ B 17 3
HEBZAEL., BEEOBERICIGALLI L)
HAab R INTVLEY, ZoFEE, (EHEFEICEET
ZHEHPHELLTWwWAE D, Ehhakchds L
WZ5, BRERTLRELD., MERTFIR—TY
KBIEFETHWEIZOREAIES L 2537 TH 3,
—H. T—7—X4 F{LElEc B » Tk, R
Fr D Ris 2 PO ERER B G T 5 2 L HsHEfE
WThz, Thabb, b5FABHHROGERZE
TR TEL, EZ S LEAEZEENICELET
VAT LEBETAZNNUBETHE LEILNS,
5% Dtemozolomide b MGMT EFHE O IEE 2 (1% x5
BVILBRENTEIO, 2 - kEEX DL
IICHERL T PSS BERELRMEL 5T 3
THAE),
FEHORRICHET 2HTIE. BYAHEEE. &
AZEE, 7HR F—> 2FH, DNABERESE, v/
FMGERY ESIICh T 55 FRE Ry + 7
—7EBHRLTwEEEZ NS D, —2kWnL
DYEOHRTFOHBITL T, BEEZENLT 279
OEHEL L TRAToThsLEIONS, S,
BALDFEE L TR BHVEDIR, 70—
FARY—=ZAVETRF—> 20 X 5 %A
BB TH 2P, Rikid, ERFIEOBIZE
CAI VY —Fha7PR =Y ABHEBEELTESL
T-HMiTH D, FH S N EED S B 7 HAHHE
B2 ER S 2 R ER LW En s, BRISHT 2

DIHE L 7 FHEZUEFEBETH 5, LOLAEHS, in
vitro DHIfERE R IC & 2 BAZMERIE X, in vivo DN
WL 2 wEBRLIRBNZMESE LTHIT
5 3. SEOBRTH. RMEFEDS S W/ ER
BABTH . (L EZEHB I ZE S TE
AtT22LDA) y PRBNBICIEE -7 EEZ
oz, WAEEAZAWLEBREDRAD b 358,
BRBEIVEEOFOEZETH S 27 L2 HE5L
BFIUER SR, WHBED CHEEAFESNLE
AR OB D TR B T FRMNT 12 invivo D IR EE
ZEEBICEBMLTW3E EEZNhS, BRAYIZ, HaQ
DEFBZERT - HERTZ VL O»BIEL., &
ZHFBORMBE LTHVS Z Li2gabTH 2,

(32 ]

1) Takakura K, Abe H, Nomura K, et al: Effects of
ACNU and radiotherapy on malignant glioma.

J Neurtosurg 64: 53-57, 1986

2) Levin VA, Silver P, Wilson CB, et al: Superiority of
post-radiotherapy adjuvant chemotherapy with
CCNU, procarbazine and vincristine (PCV) over
BCNU for anaplastic gliomas: NCOG 6G61 final
report. Int J Radiat Oncol Biol Phys 18: 321-324, 1990

3) Iwadate Y, Namba H, Sueyoshi K: Intra-arterial
ACNU and cisplatin chemotherapy for the treatment
of glioblastoma multiforme.

Neurol Med Chir (Tokyo) 35: 598-603, 1995

4) Davis,F.G,, Freels, S., Grutsch, 1., et al. Survival
rates in patients with primary malignant brain tumors
stratified by patient age and tumor histological type:
an analysis based on surveillance, epidemiology, and
end results (SEER) data, 1973-1991.

J.Neurosurg 88: 1-10, 1998.

5) Shapiro WR: Current therapy for brain tumors:
back to the future. Arch Neurol 56: 429-432, 1999

6) Stupp R, Mason WP, van den Bent MJ, et al.
Radiotherapy plus concomitant and adjuvant
temozolomide for glioblastoma.

N Engl J Med 352: 987-96, 2005.

7) Markert JM, Fuller CM, Glllespie GY, et al:
Differential gene expression profiling in human brain
tumors. Physiological Genomics 5: 21-33, 2001

8) Yung KWA, Shapiro JR, Shapiro WR: Heterogeneous
chemosensitivities of  subpopulations of human
glioma cells in culture. Cancer Res 42: 992-998, 1982

9) Khan J, Wei JS, Meltzer PS, et al: Classification and
diagnostic prediction of cancers using gene
expression profiling and artificial neural networks.
Nat Med 7: 673-679, 2001

10) James CD, Olson JJ: Molecular genetics and

-12 -



11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

Neuro-Oncology 16(1), 2006

molecular biology advances in brain tumors.

Curr Opin Oncol 8: 188-195, 1995

Fojo AT, Ueda K, Pastan I, et al: Expression of a
multidrug resistance gene in human fumors and
tissues. Proc Natl Acad Sci USA 84: 265-269, 1987
Iwadate Y, Fujimoto S, Tagawa M, et al: Association
of p53 gene mutation with decreased chemosensitivity
in human malignant gliomas.

Int J Cancer 69: 236-240, 1996

Iwadate Y, Mochizuki S, Yamaura A, et al:
Alteration of CDKN2/p16 in human astrocytic
tumors is related with increased susceptibility to
antimetabolite anticancer agents.

Int J Oncol 17: 501-505, 2000

Matsumoto Y, Takano M, Fojo T: Cellular
adaptation to drug exposure: Evaluation of the drug-
resistant phenotype. Cancer Res 57: 5086-5092, 1997
Esteller M, Garcia-Foncillas J, Herman JG, et al:
Inactivationof the DNA-repair gene MGMT and the
clinical response of gliomas to alkylating agents.

N Engl J Med 343: 1350-1354, 2000

Scherf U, Ross DT, Weinstein JN, et al: A gene
expression database for the molecular pharmacology
of cancer. Nature Genet 2000; 24: 236-244,

Iwadate Y, Fujimoto S, Namba H, Yamaura A.
Promising survival for patients with glioblastoma
multiforme treated with individualised chemotherapy
based on in vitro drug sensitivity testing.

Br J Cancer 89: 1896-900, 2003.

Alberts DS, Chen HSG: Tabular summary of
pharmacokinetic parameters relevant to in vitro drug
assay. Alan R. Liss, New York, pp 351-359, 1980
Nicoletti I, Migliorati G, Pagliacci MC, et al. A rapid
and simple method for measuring thymocyte
apoptosis by propidium iodide staining and flow
cytometry. J Immunol Meth 1991; 139: 271-279.
Darzynkiewicz Z, Bruno S, Traganos F, et al:
Features of apoptotic cells measured by flow
cytometry. Cytometry 13: 795-808, 1992

Sekiya S, Takamizawa H, Tokita H, et al. A newly
developed in vitro chemosensitivity test (Nuclear
damage assay): application to ovarian cancer.
Gynecologic Oncol 40: 138-143, 1991.

Iwadate Y, Fujimoto S, Yamaura Y, et al: Prediction
of drug cytotoxicity in 9L rat brain tumor by using
flow cytometry with a deoxyribonucleic acid-binding
dye. Neurosurgery 40: 782-788, 1997

Iwadate Y, Fujimoto S, Yamaura A. Differential
chemosensitivity in human intracerebral gliomas
measured by flow cytometric DNA analysis.

24)

25)

-13-

Int J Mol Med 10: 187-92, 2002.

Tanaka S, Kamitani H, Hori T, et al: Preliminary
Individual adjuvant therapy for gliomas based on the
results of molecular biological analyses for drug-
resistance genes. J Neuro-Oncol 46: 157-171, 2000
Hegi ME, Diserens AC, Gorlia T et al. MGMT gene
silencing and benefit from temozolomide in
glioblastoma. N Engl J Med 352:997-1003, 2005.



Neuro-Oncology 16(1), 2006

EMHRBEICHIT I NILNY v EMA T
iR E (DAV FeronfEi:) @ 2%

Dacarbazine, ACNU, vincristine, and IFN-B combination chemotherapy
for malignant gliomas: a follow-up report
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in Malignant Astrocytomas
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KH K. B4 —HR. K5 Bess, NG T
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Key words : anaplastic astrocytoma, cell cycle regulatory gene,
glioblastoma multiforme, prognosis, promoter methylation

Running title : Methylation profile of malignant astrocytomas

[ABSTRACT]

Purpose : Aberrant hypermethylation of CpG islands in the promoter region plays a casual role in the inactivation of
various key genes involved in the cell cycle regulatory cascade, which could result in loss of cell cycle control. The aim of
the present study was to investigate the role of promoter methylation of genes with a proven involvement in the cell cycle
regulation of malignant astrocytomas.

Experimental Design: We profiled the CpG island methylation status of the RB1, pl PR L T e ) i
p275%! and p73 genes by methylation-specific polymerase chain reaction assay in a homogeneous cohort of patients with
malignant astrocytomas, and assessed their relationships with clinical behavior.

Results : Promoter hypermethylation of the RBI, pI4%F, p15™&* p16™K% p21"aCrl | p275%! and p73 genes was
detected in 3(6%), 7(13%), 4(7%), 2(4%), 1(2%), 3(6%), and 12 samples(22%) among 54 newly diagnosed malignant
astrocytomas, respectively. A fotal of 50% of the cases carried methylation of at least one gene, and only 9% of the cases
displayed concordant hypermethylation of two genes. None of the tumors disclosed three or more methylated loci. The
presence of methylation of these genes or a group of genes was not associated with any distinct clinicopathological
characteristics including tumor grade, proliferation activity, responsiveness to adjuvant therapy, and patient survival.
Conclusions : Aberrant hypermethylation of the key cell cycle regulatory genes occurs at a relatively high frequency in
malignant astrocytomas, independent of each other methylation and the clinicopathological parameters. This epigenetic
change may be an important early event during the pathogenesis of malignant astrocytomas.
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amino-2-methyl-5-pyrimidinyl)methyl-3-2(2-chloroethyl)
-3-nitrosourea (ACNU) 8 & U ARG P »ifThh
= NT ¥ b EDAA(WHOZ ' grade IIT) &£ GBM
(gradeIV) D 95 b X FIALBITHAIBE T H - 725441
BRRE LI, TRTOEFICB T, WE72KH
LA 12 7E 5 magnetic resonance imaging (MRI) 23HEfT &
nTEh, EFHRSL VDO LBEFN, &Y
MRENEETZ2LO2BEFMEERL 7.
+ Methylation-Specific Polymerase Chain

Reaction (PCR)

pI4ARF p5INKSS 1y 6INKda 0 1 Wafl/Cil pyp7Kipl 173
8 L URBIDFHTOBET O 70 E— 7 —FHIKD A F
AL % methylation-specific PCR 12 T#5 L %29, bi-
sulfite ZLEE IZ J 5 chemical modification ! CpGenome™
DNA Modification Kit (CHEMICON® International, Inc.)
D7 T b a— it - THEFT L 7™, RBI. pl4*™,
p15™ME% 16V 35 ¥ URp73 D methylation-specific PCR
DHEIZBEDFLE S ORI THE L T 3™,
p21 "CR] 15 ¥ 1R p27%%1 ¢) methylation-specific PCR IZ
2T lE Kawamata & ¥R & AHRD 758 0 THET L
#:
- st bt

AEATE L FHAR (progression-free survival: PFS) & X
U247 1R (overall survival: 08) 135 O ¥ DIAR
HERGHE X D BEiERFTRICTRI L - F#H B XU
CHETE L, BUBEFERIUREFRR
KaplanMeier 52 THEIHH L, logrank 7 L D FiK
FWRTE 21T o 72, HH LT H 5 fF i, Karnofsky per-
formance scale (KPS), MIB-1 labeling index (LI) {Z2 V>
T, FhrhopREz L L Qg oR
FE L7z, log-rank EIC THEZZFOETFIZow
Tid, CoxDHBINY — FEFNVIC X 2S5 ERBMBITZ
frof.

PC NC 1 2 3 4
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Table 1

Characteristics of 54 patients with malignant astrocytomas according to methylation status of the p/4** and
p73 genes and the methylation patterns of 7 cell cycle regulatory genes®

p14*% methylation £73 methylation Any methylation” Concordant methylation
Characteristic Negative Positive Negative Positive Negative Positive Negative Positive
(N=47) (N=T) (N=42) (N=12) (N=2T7) (N =27) (N = 49) (N=5)

Age

Median (years) 55 51 54 56 57 51 55 51
Sex

Male 26 (55%) 4 (57%) 23 (55%) 7 (58%) 14 (52%) 16 (59%) 27 (55%) 3 (60%)

Female 21 (45%) 3 (43%) 19 (45%) 5 (42%) 13 (48%) 1 (41%) 22 (45%) 2 (40%)
KPS

Median 80 50 B8O 85 80 a0 80 80
Histological type

AA 20 (43%) 3(57%) 16 {38%) 7 (58%) 10 (37%) 13 (48%) 21 (43%) 2 (40%)

GBM 27 (57%) 4 (43%) 26 (62%) 5 (42%) 17 (63%) 14 (52%) 28 (57%) 3 (60%)
Radical surgery

Yes 23 (49%) 2 (29%) 18 (43%) 7 (58%) 12 (44%) 13 (48%) 21 (43%) 4 (80%)

No 24 (51%) 5(71%) 24 (57%) 5 (42%) 15 (56%) 14 (52%) 28 (57%) 1 (20%)
Response to IAR®

Responders 6 (25%) 3 (60%) 8(33%) 1(20%) 2(13%) 7 (50%) 9 (32%) 0 (0%}

Non—rssponders 18 (75%) 2 (40%) 16 (67%) 4 (80%) 13 (B7%) 7 (50%) 19 (68%) 1{100%)
MiE-1 LI

Median (%) " 7.8 9.9 12.2 11.0 8.0 9.9 17.2

*The methylation status of the RB1, p15™“°, p16™*, p21"*"C¥T or p27%" gene alone was not applicable for statistical analysis, due to the limited
: p

numbers of each methylation.

"At least one methylation of the 7 cell cycle regulatory genes tested.
“Twenty-five patients were not
“The MIB-1 staining was examined previously (26).

ble for their response to adjuvant therapy.

Abbreviations: KPS = Karnofsky performance scale; AA = anaplastic astrocytoma, GBM = glioblastoma multiforme; IAR = interferon-B,
1-(4-amino-2-methyl-5-pyrimidinylymethyl-3-2(2-chloroethyl}-3-nitrosourea (ACMU), and radiation therapy; LI = labeling index.
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Z Ze i B B 7 % (Oligodendroglial tumor) (X (b2
BIENE L. K TIE— BRI PCVIREDET 2
T %, PCV I, procarbazine, CCNU, vincristine
D3F)ZE BV B LEEEE T H . oligodendroglial tumor
T A ESENRE SN TV R, BETIR. %1
Fa @O ~T o BESER% (IpLOH) B X U
19FREFERB O~ 7 0 BEE&HHK(199LOH) D&
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TEZWeH, b D ICACNUBSHV: 611, PAVHREE
&) BTERERTbh TV 20 ZOWREIR
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Fhrzavster Aoy BThol, BTIC3
IERlZRRT 5.

[REp D150 Hi:

27 : oligoastrocytoma, ZERTERIE

FRHE © REFEMEICTHIE L. MRIC TEESRZR
S WEE 2 AREHEICRD 72, FhE2y A, BE
2 EfT L 7ce 2 D8, PAVERIEZ 62 — A AT
L. EEOHNEZRD 7z, BERIERIHETET.
DB ERDO TR,

[HEf @] 295% Zoik

2 oligodendroglioma, 75 RIEEEE

FREE - BCE, SRS TIIE L. MW, PAVERR
Z5a— AT L7z, BUHBER TS, DEE
FERD TRV,

B @] 55 &k

727 © Anaplastic oligoastrocytoma, 2L
BUEICTHIE L., 2 B, GRIEEDOES % £
L. #i#s. PAVEEERZS2 — A EfT L. EiIZ2BEIC
interferon 830077 Bifr 248 5 L 7z, 20, Mitg104
H#iCRPTEF L. BEFMICCEE 2T L.
AR RATIRES & X U'PAVRE 22 2 — A AT L 723,
FOSRIRTEEEE IR L, MiER#217 BTHTC L.

[# ]

Oligodendroglial tumor i= 3§ % {LEHEEE X, WOKT
FEREEIRHE L SNBPCVIRE DTSN TV 5. B
i DvandenBent & Danaplastic oligodendroglioma/oligo-
astrocytomalZ % 9~ % European Organization for Research
and Treatment of Cancer O 28 3 fHEAER I X Ui, PCVH
B LR O A& b 2 X % adjuvant therapy
&L TORMM I, B RS BRI X T, pro-
gression-free survival 2 #Ef 9 5 A3, overall survival D
IERICIFHFSLG LAV I & PCVIREE & B RED



Neuro-Oncology 16(1), 2006

Table 1
PAV 5% i 1T L 7= oligodendroglial tumor O ¥& AT i

R FR - RE O FF BEEIEE PAVIEE =h  AFHE

1 50M OA STR #& Tc PR OM+
2 29F OD GTR #& 5c SD 18M+
3 55F AOA GTR #EKRBET  Sc, BR# 2c SD 2IM
4 29M AOA STR ¥+ 6¢ PR  28M
5 37F OD PR & 8¢ SD  72M+
6 34F rOA STR & 5¢ SD  9M+
7 56F rAOA GTR & 3¢ SD  6M+

OA, oligoastrocytoma; AOA, anaplastic oligoastrocytoma; OD, oligodendroglioma; r, recurrent; GTR,

gross total removal; STR, subtotal removal; PR, partial removal; ¢, course; M, month; +¥T 547 1
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Fig.3[HEM 3]
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. iz w T, iifERFEEE <X L Tomotherapy
ZHOBESRIGREZTo . BHEAEL LT BE
AN Z A O EE R L OFR R Z Rk -
519 % Simultaneous integrated boost (SIB) % %M L 7z,

11C-methionine (MET) -PET il { & i& 5 MRI % 2
L. UTo &) cBEEBREZRELL, Thbb,

(GTV1 : REFF OMET D HL b 1A A 2358 v & 47 .
PTV1:GTVI1+5mm margin, GTV2 : /RZ A EDOMET
DHLD AAHFEE, PTV2 © GTV2+ 2mm margin)
£ L7, BEHRRIZ. (GTVI : 8.5Gy/fr TR 638Gy

(NTD=104Gy), PTV1 : 7Gy/fr TR ES6Gy (NTD=
80Gy). PTV2 : 5Gy/fr CH##RE40Gy (NTD=50Gy) )
L L7, Moz Av8EISHIEE I & 3SIBIE
& M7 L 7.

[#& ]

WIFNOEMICBWTH, LTOMRZ/3Z L
WCTEL, DMET-PETR2HHAT 22 Lick b, WE
HE L CIEFER & OFRaEEE . MRS TR
ZEAICHAEICERCHE T3 L8 TEL,
2)MET-PET {Z X % ¥4 & i 3 \» T, Conformity
Index & Homogenity Index |& Z#1LZ41107%, 95% & \»
Fhh REFAETH D . Radiation Therapy Oncology
Group (RTOG) D ABEH R /- L Tz, 3) YA
A —H (0AR) IR L, wihd B sGy LT
Eh 3 &) RiBREED S S h, SENBEREEE
2RO Lo, HREHICBI Z2HERR LFHHE
MEIHL—BL TEhH., MERIL QA BREFTH
-7, REHIZENIZTT,

(% %]

BB AN 2, R0 IE R & o8 R %2
IR ST 2SIBEE . BE SV A —= ik 2k
SRk L LTIERICEREEZNBY, LaL,
B ) A —=icB T, EEORBEREZEREIC
FAET 22 LEMRIDATIZEEETSH 5, —FH. MET
IEMRIEFAEEL & b RHIF £ L. MET-PETE{&
Itk b FECEEOBEEEZMHELB2b0LE
2 5 3, 5 EA ld Tomotherapy % Fi V>, MET-PET
iR % B AR B EE 2 L THSIBEEIC X h IaER T
272 & 25, RTOGDUESEEZM/- L., »D2QAD
BIFREREBI I EDTEL,



Neuro-Oncology 16(1), 2006

i (a) (b)

66 %2, Glioblastoma, MRI T3 ER O REEHORESHETH 553 (a) . MET-PETICE W T,
EE R & L THBICRH E B (b).

1 & FE—#lDDose Volume Histogram® 7R ¥ . JRZEHIZ 3 1) % Homogenity Index 1395% & REFZET
HH, VAZF—H(0AR) okt L S 5Gy T & 72 2 & ) REEHERZ SN Tw 3,

X3
1 & F—floRERE (QA) 2R T, WAR B 2 HERE L sHERRIIMh—HL T35,
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FAFw 2 F L7, Hr=erA 7. B4 3—F47
E Vo L REE D EM B BIAERERR TIX, IMRTIC X
BB 2T - LIZEEETH - 7D, Tomo-
therapy i3, IMRTZ & DIRZETRIC O A &R E O 42
AL T 5, —h, FRIBEHZHHT S LT 0AR
RT3 EROMZ 5 2 LEHAEETH B, FHic,
MET-PET% /] LIRBFEE2ZTAZ Lickbh, &
B BRI OBRELE S, REROHE, &%
BEEICHOEHATH S, LLELD. SEFELX DT
7z Tomotherapy & MET-PETZ #}f i L 7=SIB¥#: 1., HfE
FTVA—=icdT 2/ EE L CTHARAETS
2LEZ bR,

[ k]

1) Iuchi T, Hatano K, Narita Y, Kodama T, Yamaki T,
Osato K. Hypofractionated high-dose irradiation for
the treatment of malignant astrocytomas using
simultaneous integrated boost technique by IMRT.
Int J Radiat Oncol Biol Phys.

2006 Apr 1; 64 (5): 1317-24.

2) Miwa K, Shinoda J, Yano H, Okumura A, Iwama T,
Nakashima T, Sakai N. Discrepancy between lesion
distributions on methionine PET and MR images in
patients with glioblastoma multiforme: insight from a
PET and MR fusion image study. J Neurol Neurosurg
Psychiatry. 2004 Oct; 75 (10): 1457-62.
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BT A =TI T BRI EZNBREDODESE
~ RN RBZEYE LaserphyrinZ B W RN S ~

Perspectives of photodynamic therapy for malignant glioma

FRERREESR MR, R TN e
ot REIY, R E'Y, &R Bk

[[ZU&IC]

HHEDNBZUEYE R IR % BT
3L, ZORERED S BRERE~ELZRICZ2 NV
F—BENEUHNEFET 5. OREEEEES
DWW X 95 & v I BE&S3PDD (Photodynamic
diagnosis) TH %, JEEHMIIICEIRMICRDAENS
HtERERE, MELEREICHEXRAE TS IL
T, EEMEOAZNRMT 2L WIBD T VT
Wipou Py 7 &b, 5-ALA. Laserphyrin® & \»
ST ZEEOH HEZEWE O L HE - T
EVEREE F 77T~ DPDD DA RATHEM 28 D IR
Lo b, HERE LTHRLODH 5, EET
EEEDBRFEE~DORRFIZBE T 28|E b E
AR EROZLEPCHRBESMb N2 EELRIC
H5,

PDD% AW ERBES ) A —<FilitEBLTRL S
HIZ& S 5 DI, FTEE non-eloquent area i 8 ¥ 2 [EE
IZBWTIE, PDDIC X 2 #EEYIROBO THAL
navigator£ %2 % Z L TH 5, HEUBHITIX, ZDFA
EDBTMRIIC B ) 3 GdiEH AR, MEICE
DA E T3, Lo L, —J5 Teloquent area
~ERE L 2 [EE 0BT, MHER., Y4 monitoring
ZF L L BN mappinglcER 6N, 2F D,
PDDIC & D A & i BEIEEMEOBEL2FRE LS
THUBAAETHEZ LIZEDL Y WD TH B,

KPR K4 Y D5-ALA% V27 FGR (fluorescein guided
resection) DM Z S Lz F—F il ki, &%
W22 HUELEN L, BFEEI 2280000
Pl EFRRE, FIESI0ATH 2DICH L,
BHEESVETH o 7, A EHET O IEBERT % W
55 A8, KO THbNBRRBTE LY,

PDT (Photodynamic therapy) & 138500 ML G
KEBIFNF—BEICL>TETI—HERED
cytotoxic effectZFf L. MBS % X 2 %HE
Thod. EMRE. L L% opul i BRERIG A H3E K&
Lo2dbbh., EESOMRICE T 2 RGN
APDT DG FEEE % b & 12, Laserphyrin ®PDT Fi 34

-20 -

LLTOERNRTIcE -7 RErdH 5, BESY
—2Ic AT APDT DG X 19705EE IS { D
HDIR S NTe s, [FFEDOHEZEYE O quality DIE X,
g v — — Rl OFERIE. HDdelivery DEZ 4 L,
FIRA cost performance DM 2> GEIEE LT 2bD L
REZ b o7, ZHTHHRNICtry L 7 Canada®
Australia?> 5 D& ICPDTOHAKEZ BT Z L 13
AT, AFEmsHRoMEEARCZTANS
N5z Eidhof, AL, MEREICE T 3PDT
DHEZEA. S2BES YA -t $ 5PDT
FRALFHALEZ T3, LWhriEEBEONE
236 UIBR L8 72 R o BESS Al AT 2 IR Ic EE T 3
72, PDTOME&ZIZAEISETS L Z LA TE B4t
RATRE EEZ T 5,

FKRIET7 v PV A —<BHEE T NVICH T BLaser-
phyrinZ i > 7-PDT OB A i 2 W E B I B 1) 5
R TR L TERY, PDTICK > TET 2013,
JEE 5 1 BASE (R R 5 5 AR O BEE ST 5T £ T H
b . —#BiZcaspase 9 DFEEL % £ 9 apoptosis BE A fA5E
BEREINTWE, ITNoOFREEEZZL. B
W) F —< OREEHEBICES ICPDTRT)
&k, M TEBE E B & R 1 T AR A AR
EN3, VHICHIEIC K 2 HEBBIRERLLZ RS L.
FRLEIREE 2 A 4 ~ L HEZDLOBBES ) £ —
CIBZPDTOEERETCH S Z L BHBHL D
ThHb,

Z Z T4 EIBA 1E. Laserphyrin® > 7=PDD % 84T
oD I IESE IR AR AR 1o ] L, PDTR AT\, HHEHA
ic E O ABERLSET 20 2BE L/,

[x&-AE]

WRE L 7=-DIESPIOMHKBIFET, Fihld24-56
. BlEsfl, L2fTh B, FHEIMIIATTEEE
B, fUEEZE 26, EEEIHTH- . HFEEDI12
% R AT 1= 40mg/m? ? Laserphyrin (FAIA BUHEL) % bolus in-
jection L, DABIEYEHEHE L 72, FHiP B 100Lux LT @
WEERIET & L. F4 23p% L 7-664nm D diode laser
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% F4R T % laser-microscopic system# Ff V> 72 PDD T fif
it (photonavigated surgery) % £ 72, 58\ H AT RL%&
£ 2 2cmfA O Z . PDD T O #6AT B 2 RHERR
L 78, BEHEIOmm,. 150mW/em®. 100J/cm*®DPDT
& AT L 72, Laser IS E R I B OPDD % flifT.
photobleach (H{ Y DI %K) DF A HERE L 72 MMk
[E 5 ICRPMI1640553: 12 | IRFREIR T L Z D810% iR
B ) SRICEE L, MHERERIE. HE $eaizhn
A . IMARTERR O3 B A I PTAH Befa, FHEEREE O
RERICPAS Yefn, X & I iSRRI I3, MBI
RS DRl B #9158 Fl FHifk. HLeD34FifE g e % |
AHAERE o 31l & L THICD68HifE, HIGFAPHIHE.
MIB-1#i4% Fiv>. ENVISION SYSTEM (DAKO#) i=
T L7z,

[# £1

DOA2Hiz &\ > TPDTHEfTAT#IC 33> TH 5 2> photo-
bleach 3HERR X 172, Frad strong fluorescence % £ ¢
% JEEAHA IC B\ v T, 10mmTEDdiode laser IR 12
—EL o, BB EEOHEKZMPICHERE L
TWw 5, (Fig.l)

ORI T HE $4£5 12 381> CTdiode laser S

Pre PDT
Fig.1

Fig.2

o —Z L - ERAR s RS RS RES N
7oo BEHLOHBEL L CREABICEIRRSH
Tods, ERMICEHICE S I oNBEERI L 4
%5, BROMBESHELT L T, BEHD
MR s LT, ERMEoZRE L. MiaE
PROIFRREZTR L 2035 AL L. MlaEsE
E LAV EEZ TR L Twiz, —#Tldapop-
tosisZ MIAE X & 2 HE bR O S, HIRE T
BEYE. PASHBHEOERREEY BFEHL Tw 5
#lifa b B &7z, (Fig.2A,B) GFAP R Tl K 72
AR Vo BE P I B 2 7R L 72 %% (Fig.2C) « MIB-1
RETIRBMEMEZAEERD Lh o7z, CDES Hefa
IZ Tmacrophage® IR % #ER L 743, M#A~D
AARFRERD TR, BEIRELD I, R
EETIZFED 5N 2 EEIMERF O LI, Pk
fB—AAMRSTER L Twioici L., HEES
HEomEIlcizZhsoliiEdrRmd oo
Z L TH 5. PTAHREICT Zh 6 DB i i3k
i E 2 MERDIFMH L TE D, CD34, Factor VIII
RaZiTH £, FERIME O NEREEDIHS H IR
® 5z, (Fig.3A-C)
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Fig.3

(& %]

BB L -8R IcPDTO B 12, HEZEHEWE L i
L—H—HHFR T 5. singlet oxygen (—HEIEMEER)
2 X A EHME R E TS IR T 5, RBOPDTHEET
A L =V T DREE. 7% b b apoptosis® Z O
& L 7zdirectdamage Ztarget & L 72 b DTH 553, %
DR 3B IME P DBEE I X % fibrin MARTEAL I
BHET 2 MEMAZEIPDTREOIRFTHEELT
V> 5, Bz Laserphyrin & diodelaser % f V> 72PDTsystem
2 X o THEE S L5 MbaiEE 3 2 O indirect damage.
bt ESNEREC & 2 RESEELSTERF L&
A6NTV»3, BICHRE LR OEBERRICE
WTh, C6 gliomaMilkid laser FS L 7< ISR 12T
LIRS C I EEE IR, B Vi Tk MAEgEL:
FEUTWwk, L LEBROEBEBEOmELEEZ
niE, # DR0%IC R EF o HRiEIC L 2 HBEETH
- 7Y, SEOF M EA N T 5 PDTHTRRE
BT, MAMEEOFR L I3FTEE RO 2 i
faZ{bE Bbe 2EEZR L TE D, PTAHE A DR
B o b BEERALICRE U 7 B E N IR 53
S 2 417, Yamamoto 5713 EERE (- &3 2 PDT HifT
#. 208 LA I I P9 B2 M I 12 2§ % Factor
VIIDiEMALAE U, fibrinlRPTER S 15 & 3h,
A F HSPDT D main mechanism iZ fth 2 & 78 4> &~
72 SEIOEBRRICE VLT, 7t AMFOEHZ 7z
AN C B3 W T S, PDTICHE ) MR, AHk%E
FEEFEHE S L TR IX, AfNICPDTOFA D EE
T, BALRbLOLREBITEHRLEo T,

ik L 72 4%ic, &4 Dphotonavigated surgery Dstra-
tegy i, PDD Tk X 415 AT tumor bulk 2 F1ffic T
AR L, eloquent cortex IZHEE 3 5 BIGFEE
FH# o L TPDT24T 9 b D TH 5. PDTOIMEREE
o aHEIHEICH S EORSEREZR% &, 40
4T L 7 PDT $&fF R AE T 13 IE R~ D damage h*
ST 2 THEREVOD L BbNS, Madsen513
PDTHIRZEATAEF L LT HBRAOETF L L

TR I

C (anti-CD34)

TOXREZEYEOMMPNRE., HikoBmE (Lo
BE. laser TR & OWRER . WAtlaser il DA &
L T D fStenergy. BHREOREL HITFT\5, W
fifiz L Tvascular effect & D % cytotoxic effect® & 5
., IEFERHEEOEEZRANRICIZ o5 p5h%
SARTENE S ) F— 2 DWBRERICPDT RS A LB 25D
DELLBTHA ), BiEBisland 5773{Edose D 5-
ALAZEERMIc o TRELE 7 v FIEEETV
23t L {Edose D YEHEE % BRI 1T TIT -7 & T A,
M EEEEEIE2 £ LU T, invading front D B
colony|Z ? Aapoptosis® BT E 7 LG L1, 25
DIRIE T 5 metronomic PDT % g R ICJGH 3 5 Bl i,
Tit3A A F Dlaser probe 7 £ Ddevice DBAFEAAE L B
b s, ¥ TI2KEDLight Science £l #3Laserphyrin
(LS11)-PDT D device BFEICE D H L TE H, bAEIC
BT 3 Z O Dtranslational research D F & 43 255
tRBbhs,

3z wkl

1) Stummer W, et al: J Neurosurg 93, 1003-1013, 2000
2) Stummer W, et al: Lancet Oncol 7, 392-401, 2006

3) Matsumura H, Akimoto J et al:

Lasers Med Sci(Submitted)

4K HEHE., POniEMHE : Neuro-Oncology(Tokyo)
13(2), 14,2003

Yamamoto Y, Aizawa K , et al: Lasers Med Sci 14,
129-135, 1999

Madsen SJ, et al: Lasers Surg Med 38, 540-548, 2006
Bisland SK, etal: Photochem Photobiol 80,22-30, 2004

4)

5)

6)
7
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ZHVEGliomalc X9 2B LB =

RRZTERARFERER Sl aEREER feln LENRED T,
HRLTERRY: RithiEL v & — Rt eE
RHE BEY, Sul BEE?, He H#HE2,
B LY. AR RED, @A 2BV, B ",

[IZL&Ic]

Muticentric Glioma (3 FElE TR 22 e T, [EE O
AEDEPEIZ X 3 5MHKEBH D Z DiEEEI
S h7cfgdtid v, SRETH LI LS, F
BARETFHSNW, RENREL 23EMICH S L
FHEE 45, i85 3 4E8 TMulticentric Glioma 51 % #&
B L. BmAY MR T L o T, EEHERE
WET 5,

[HREAE]

20034F & D WEHZ TFMiZ &0 i @illiEE2 B Z
% 7z, Multicentric glioma 5% X5 £ L 7=, fEHE
TOMRIPTR. FilTing & ks, Sk &
DWW TR L 72,

[#& %]

SEEGIAR 3120/, 1I3HEE, 1HIZ4RE.
BEFB3RETH o7 (K1), WESHEEEERIF, A
fllEERIz2FITH b . MR & WHO grade 234 9H 2
TRI—=TH->7b D26, B2 b003HTH-
7z MRITIE SN2 WL DSIHE, B INLH0
SIRETH > 7c, EPALITATTHIE, (UIHIE, FPATAZE,

X1

BHENZNZN,6,3,3E T, IR ED2H13 5
[B] « FEEAZICEL Ty, fHEIZastrocytoma 352,
anaplasticastrocytoma 3 /%%, anaplastic oligoastrocytoma
29, GBM STRZ T, it grade 2SI T H 5 DH53 4,
W2l TH o, Ffollowup HifEIZ20 4 BT, 4
&7, BT (97 A) T, 7L — FIBHIZESER
LT&D, IVIZIHIZEE L 1HIIZKPS 60% TH 5.

HEP D 35mBE ARE ZEEAER (H2) ]

- Z7AISEZE ; anaplastic astrocytoma,

- FEAIBEEE (#555) © astrocytoma

TP MRIZ 8 A1 U A ATSREE R O T2 high s %

& 1 100% 1 Hi L #H#% |2 anaplastic astrocytoma T & -
feo EABEEAAR B ERTREERL TV
AR 7, HEERZIEDART Y E Y
7 &7, Ho LR v I L 2 EREEC X
DR D b, T2 high Tl O E4f§H 2 17,
ftkH3anaplastic astrocytoma T & - 7z 7z O SIS 60Gy &
{LeERRE: (ACNU) MEfT. e BRIRE IR E 1< & 2 K58
fEH B b2 ICIERR, SRIC TACNUHERFRRE 8 BI#E
T. IEIFMi L Da1r Bz 2 b EFHL (, BEE
RLTWwW3,

Case Summary

IV+IV

m+1 I + 11 I1I + 101 IVX3+III
AAWO+AWG  AAWGHAWG AOwA X2 GBM X 2 GBM + AA

KPS 100—90 KPS 100—90 KPS 90—=70 KPS 50—70 KPS 80—80
42M, Rec- 34M, Rec- 11M, Rec- 9M expired TM Rec+
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X 2

Case 1 (35y.0.man 1t F+tT/ anaplastic astrocytoma+astrocytoma)

E rt frontal tumor

anaplastic astrocytoma

- @ It temporal tumor
a

chemo-Rx

[RER @ 2651t GRE AEHER (3) ]

- JEBHJEEE ; anaplastic astrocytoma, astrocytoma,

- /e | astrocytoma

AT BRABIRE DIRE D 72 © FE TR TH IR Z I PEER

B AR E BT, < v ©y 7 TR E
B 3 b B & D iR E B s e o e
WEFEMcE, BEE T HE cEERHHET. e
HEA ES RS, PREFICEFEFLES D M
BR5L & L 7 H3T2 high SIS IZ 100% M, BTG TlisoT
¥ { MR Z N % 9E 2 IFanaplastic astrocytoma, # 77 T1
low DIHZE IZastrocytomaT & o 7z, i —BIERTE
H . 2B HFMi 4B BB, BEAGL T T2 high g4
. B bR (ACNU) fifT. 2k THACNU
HERFRRIE SEIREAT L 347 AR, MEERL <
W3,
DEM @ 32icctE AHE EEER (R4 ]

- A EEEE- B[R], A ZHTHSE ; anaplastic

oligodendroglioma
BEEREE, ~V=78ED 2 7= P EIGHEE

¥ 5 BEIEE % il FMRIZ £/ LIPEAGL T >95%
W 2T L. s R, EEEAES
{3 IEEARE T interhemispheric medial transependymal app-

X3

astrocytoma

mapping

resection ge]ectrode implantation % resection

chemo-Rx

roach CT2highl360% 2L, Gdi&Ff N I395% bl LHE
HZE1T o 7o, WERHRARLEEE (PAV) EfT L . fiT
107 A THRFRBEERET 2 ST LRETHE
HHBSERTFETH 5.
HEP @ 68t A E BhFERR]
- HIEEEE, A UATEZE ; glioblastoma

HEED H, BRI CAEMNEEEES O o
i (Gd FHI 80%) 1T, fiF#43 H B I EEEE A o i
HR, BT, FRFEE & 605 B % FIRE i h
(GAFEIR95% DL |) U B S oaE, Ml iz
SEHEMETT L 7 h52 4 A IC KON ER I BHD D .
#1104 A THL,
BEMIG 52mBHE AR LEAER (B5) ]
- 1, ZEQIHEESMAIES B 2, FERTHIE 3, ARITEEE

4, FEAIZEZEAMIETS ;5 glioblastoma

ATHFTDIRZE TAD HIE S Nip W IEE, | DRZED’
Wernicke &34 T & - 7= H3@I[E FiT 132 B T BBz T
71 L20FFE 2 (GAFEIE100%) . 2[8] H O Fif
THEH T T TI0EREZHHE (GdHIE100%) |
FEA7 % [l X 24 O L ITHEERZ 2 . B
B EAT U AR P, Wi X D b o 7o KFRIE R
FLTWw3,

Case 2 (25 y.o. man/ It P+O / anaplastic astrocytoma+astrocytoma)

E It parietal fumor :}E' 1t occipital tumor

prone; general anesthesia

supine; awake craniotomy

T i
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X4

Case 3(32 y.o. woman rt T~insula+P/anaplastic oligodendroglioma)

for ICP control \ #J_ 25
|_1_|rt temporal tumor ———>>|9 |rt parietal tumor

supine; transcortical prone; parasplenial

X5

Case5 (52y.0.man 21t. T11tO, 1rt. T/ GBM)

N __.-;';:"
: \-:.:.'._sff
m A It temporal tumor EI C rt temporal tumor
B It occipital tumor D 1t temporal tumor
prone; general anesthesia supine; general anesthesia

ke $78 T B S B
« ICPADFE
- RBAIL=ZT7ADEFE  KZEWVD>PME
- REOKES KELD>INEL
* Noneloquent > Eloquent
o K3 a5 > K

BHREEE—FCTRH TS RN

- BEDOREICHFRE
« EELENRMEERENSGL
. FEl—RFErE (SR EEET) . B—&AL

<3
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[ %]
% 1k PR I 1 multifocal glioma & multicentric gli-

omall 4P E L3, B I3 dissemination iz & 2 % FE 5,

RiR7 E DML I N FEEEL TOBBERE. B
IFEBICL25RFEHEI L, BEIIEL DHE
PERL CHENEMICH 2 EFRFREZIE L. 1-10%
ZEHH 3 Evbh T3, YRTII3ERTFEHER
[ 1134 5, multicentric glioma |3 A3 &5 T D 541(4.4%)
Th-o7.

Salvati & @ multicentric glioma 25KEFI DY Tl
F v b Eds16 T, 288PT 2261, 3T 141, 45EFT 4
FlTH ot HBEIZGBMI126]. AASH. GBM+AA
5$TLGG+GBM, LGG+AA. Glioma+META 25143
2 Thot, FHEFPREIIZH®RL D 7.67 A (0.5-
184 H) LIER I | EF L 7244 (16%. 8,9,9,18%
Ho&fF) 26, BIRNESFESET I Twi, £
WA = £ 0 EF IR I3 RT3 2.8 7 H TR
Midsg9s5r ATh D, MEIRMHSLETH S
LDRT»3, YfHi, 2FEER IR VRER
T2 high$8Isk. &5 & i1 2 SIS I3 GG HIR D 95% BL
EDRHZFT> T 505, Grade O3 HIRFICF7HA 2
Bk, KPSHIEWIRIETHFE R C2F¥ Y EEFL T
W3, ThbbEEMERD S FERR CHEBNIEE
bR T34 {, multicentric TH T EFHRE
PR E grade 25 IV T HUT BFRRE L BT
RigERERTARELEZ o (H),

Multicentric glioma D BtHERYIARE % M L 7354
EOIRZED S SRICIREET 5, — AL ZHIREH
e, BRERAEREMIZ E S T 3. & LRIk
MBI > T 5 (K6). @SRRI, 77

MIEAV=TICEZ 2HEDORE WIRED 5 DML

B2 EET 3 (GEFB,4; K4), T LEABEERES
AIEIEREDSWR &2 5. FHUEHETHNIZERD
KREVFEL L2, HFEE B L, ICPERIERL
b DH3% L (ERI3, 4) BROMESHEIC R D, KiC
Eloquent area & non eloquent area 2> Tid. non eloquent
area’% 55T % (FEHI) . #H##H3MHERE T & eloquent area
DIREDEWA LR ICHIO T & AHFEDATEE
HH3E < 2B H OFii % FHEE b f@fT T F 5 WREtE
BEL k5P oTH5, b LPETHETTENE,
FEHRBBOBREL S ONBEREZLRETHD
(RE#I2 5 E13) .

X TRICEHITRE 2 B—FMCTHRITTE 30 E)
PTH B, B ) —ATESHITTUHANFM &
o te, Z OFEED & LUT O T H i multicentric
glioma TH EEFREZ B—FMicoMLZEETE
3, ThHbLBOKRECHFELLEA, Y5440
BHALEREEDE C RWVWBE. F—REE R T H»
2Rk D) TH—EL (PRI BB D) TH 2B &
LEThHB, PIAIEMNS TII4AETTH - D T2

-35-

WRFM & e o 7o D8, EPISEIERS HIEE1 L A5 EE
JEE 2 i — IR L. MG EIERE S (G IsEEE 3
& ERITEERTA4) b —EICHHTETh - 72 (H5),
SEPR S HEEEESE THONITEE THEICT 3
WIS, RRIEEA G TS 2 — B i Fg AT
BehottEZIONS,

[# &)

o EGlioma TH - T, [EHELFHEZ TV
HER TR BN 2 1T 213, BiFE Glioma (Grade D T
VWH) L ASOFESPFTE S LRIz, —1
HFERTRRE2IEH T 2 2 L sEEER 2 L35,
FMEHEOSIEICERT 2 BEEIC, HROICP~DOE
e, F OB REE, WHOMREELR E
BHhH, o BEEL - _ETRELFMEE O
EVEETH 2,

[ &

RIRGEaRhe MHEESE, FLEZeE, R
ZHRERFAFAVPETHBEZTo T LEHE
ot LT, AHRO—TIZFERIS-165FE $Hx
FOL X — « EEFERNRE & FAFEERE (NEDO) BEZEBLAITRT
JuBhRR I & [ A 5 R T 25 B T 28 AR AR T A
[ O ERER AR O I BT 2 TR TR A B
JEES 1 509 2 BRAERIGIERE L O 7= © D & SRR L R
Ry o E = 7,

[ @&kl

1) Batzdorf U and Malamud N: The problem of
multicentric gliomas. J Neurosurg 20:122-36, 1963
Salvati M, Caroli E, Orlando ER, Frati A, Artizzu S,
Ferrante L: Multicentric glioma: our experience in 25

2)

patients and critical review of the literature.
Neurosurg Rev. 26(4) :275-9. 2003
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MESFNICRITSRERETE=FU >/

Monitoring of white matter fibers in Brain tumor surgery

HARERKYE: RishEsED . HARERERERBMEREBE B a2
VUBA T4 ANF 2—7 BEpgEssE

W SCEY, R HFEY, g AP, NG B2, AR Y

(B 8]

SEENEF, SERROEGF O B HR I KREE - A
HEKHEI X 2#AROREZRS Z L Iz—1
27> TEED, L L. IEE G 2 ERus L .
HEAREE % FE L 2 B8 I i E IR 5 Z L8
HonTwad, RLIIZZOMELBRTEFLY
EEEBFL .,

[A &]

hE B SEAREED L QI ROESERESEICEE R b
BET. WEROMEER OB 28T 72 WER 2 3
U L7z (Tablel), £72. Z D7D IZIZEEO—EFH
RETIHHEZEEDL LR Z0FKECHHALA
Befl, i, ZohE2B 3 HENIThh1
FEB 12\ T Hliehs L 7=,

T AVRIB ¢ KNG B BT #5501 3813 Neuropack 8 (NTHON
KOHDEN, Tokyo, Japan) % fi V>, & i3 2 fHIERERZE,
60Hz, Imsec IV A I, 58 BE 1327 5 16mA., Hl iR

SERERBOC 3128, BE T AENE TR
1T - 7z, Muscle-Motor Evoked Potential (m-MEP) i3 i
fi. 8. LB, #ilE. F. KBE. THE. RICHEAL
7216 K DE B 58F v ¥ FIL TR ET o 727,
B B KRB E A O FEREME &  IcsiEE 2 RET
3 7z DI LU OF 2 R > EHE (Fig.1) 2B L 72,
BRI Setn 0 2B E R AL 2 ESHAER CHRE D 28
FENnTw2, e helhmz BhCEiTcE 3,
Z ORISR EF BT A (KFH2005-161858) TH 5.
VYGEENET, SR EE o) I HE I I B iR e
Wishe 6 COBEEHA L., #ERERNEEZT-
o F, —WOEA T2 —0FEFY—F—DF
O—7& LTERLHERL -,

BB o7 r—n, 7y m— % A0 TIVA
(Total Intravenous Anesthesia) #{T> 7z, BISE=4 —
THREEEZIEL., 7uf 71— LOR5R*#
®1, < v ¥ JHIIBIS index40-60 % #tRs L 7,

Tablel

Case 1 2 3 4 5
Age 55 50 45 34 51
Sex M M M F F
Tumor Location L Poc R Poc L poc L Prec R Prec
Pathology Alll Alll GBM Alll Alll
Symptoms R hemiparesis | L Hand numb | R hemiparesis R Hand paresis | L hemiparesis
Usage of no es es yes Yes
NY Tract Finder Y Y

Identification of - - - yes -
Pyramidal Tract Y Y 14 4
Postoperative

neurological yes no no no no
deterioration

Poc: postcentral gyrus, Prec: precentral gyrus; AIIl: astrocytoma grade 3, GBM: Glioblastoma multiforme

-36 -
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Fig.1

NY Tract Finder with Neuro-navigator passive markers.

[i& #]

TSI H IR o SR BRI & 2 B R % e T
& 7z (Table1) . EEHGHETRD> & #EFE X TOREE
HIEWRETH - 7o FEHETED & AR % TORERE
Z5mmifBEEIC & COEERINZRT L, i s
BOBEMIT R o7, ROEGZE THALLS O
HImzEBD ad -7z,

RFRIER 2 7 ¥ (Fig.2) . S0 BHE. LlATastrocytoma
grade3 DM CHMEHEBERHMEZZ I T3, 45
B3 72 F O EAUEA B L, MRI (Fig.2A) (& THHD
#BRIClEFEOHR 2B OB 2T o7, X
WEE>y EV I TIRESHFZEAEL LS
FVERICFET A EEVSETIGEEL Twa I L
bhotz, FOEHTICRLFED S BN H g
OEER 2T e #Bic, EEFHHED bR o
BE X DNY Tract Finder 2 fIAL T 7, 2D & Zfl
HERIEKMEE~ v € 7 I Tm-MEPZ SEFHTE
TR & R v 7z, RS 0mm i A 72 RF i T Lower leg
& Foot TOm-MEP DFEFH TR 6 iz, ElEkE
L ZDBEZE S KY5SmmHlbR L 7z, MiEMEEROE
fbizgEdehldot,

[# %]

HEBEIERZ 2 L THIET % & ¥ICiZeloquent
arealC JEFSEEL LREDED ETHEHO>TWVS
BaMBE, NRIGEWIFZE NS & g T
BXh T Cgyrectomy D CIEE 2 ilkcE s L
BLIELIEH B, L L. eloquentbrain & [ U EENIZ
BESHFELED., ML D bEFOREICESD
FEFRERER 27D LTwaEE8HD, 208
HIZE O X CHEERFHZT o756 X vl
A5 Tix i\, MBI MRIO T2 image TS SR DT
AETHEHBEOEMEEHD ) 2L vbh i, 2O
TR ED T O IZRFICeloquent cortex Z B L,
R LEET 2 RE»S 5, HELRL

-37 -

TOMREAMERMEZ FET 28 A I3 RE, MK
BOBIHE E W) FEICE>TITbITE B,
CHICIZRED D B, B O BE I SR RE 7 B
9 3 LB OO B (Lic %3 Z E8dH
3 EEbh, ZOFEREE L THEMOES, MV 2EE
BilifoEESE Y., BiE5 SR T LHAZ N
Tw3h,

WA, TR & S BE % FE T % 3 & X Fiber-
tracking & \» 9 A TfTb TV 3%, Diffusion tensor
image 2 BEAT L CEBHEF, AR % 858 % HEF R
MR L, [EE L DBR 2 MRG0 2
DHEICHEELD 5. Zhidl8 o nifFRosss
BOETERLTWALEBOARVEWVWF ZLTH
27, i, EEPHEERICEELL T 354 13FE
DHEL., HAEBREREHETERVEVL) HLE
\¥ 5415, Fiber-tracking iZ THEH U 7= SEA RS54
2FES =Y —icE )N TOMGREOETERE
D5 EEYRZ B Z %9 ¥4 13 brain shift i & b IEHE
REEEROMBEZINE T 5 I X EEEICRIE: S 5
™

IhoDAEEZENRT 2 2 & icHRAL DHFL
BHENY Tract Finder 3 HATH 2 LEZI 6N D, 2D
BHEIAAS»SRIGDRONZ A ETOMHELE
BICFEL - HED CRAMBZETYPLEZ AL LI
WHCOMEBOMBELZRAET 2 L8 TES, &
DA ZEIZI I EN S VOES O EEHRRE
ZUBIREPHAWTE 2, HEBETHED X CE
BYAE2BET 3 2 L oHABREREORML &0
BENRES LTI, ZokEZTOT L THIE
BOBEZHRT 2 i, BbaBErBCRYL
HgEtEzons, AEEEZEAT 2 LATOENT
VR HEE 2 W U 72 A3 & Bl PR EE o) BRI R £T o
MEP D )itz % 786 7 BRBE TR 2 o 7. £ DR
TR EHEIC TMEP D SIS H > 7= 1o b9 5 37,
I EB RSB L T L o7, flipi8EE L T
W BB DRI R ICEEE L 2 o R E
L TEREESROLEZ LT . Kelesb? DfF# S =
nNE2XFRT2b0TH 5,

—H. ZOEMIC X o THEHS 2 HEGHE. o
RO BN S OEMSHEL 2%, b3
Aoy BETRHREIC X o THIBEER 322 % H5. BiiRE
B & BT 3 & 2 RIS EE R T 5 7 00, Bk
B RREHE DA B DO HEE I3 IR T W R T VW Th 5
J. SHREGZER. % L WIIREEPEICHE L
TRl E R 5 2 L BRETH B,

E 5, ABMOIGH & L THiERL & oES R
BT TRL. MEE. AEK. SHEBEERER
e PoBLEMA~ONEBEZ SN D, SHERE
L7-FEDA I b IFiicomAEHEIZ A » L E X
55,
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1#a.80

Lower Leg

Foot

C

(%% ]

NY Tract Finder % Ff \ s SfE(R % % R 7E T & 72, Sl

¥ COEMESEICEEMILMTET I 2 LTk
EERELE S LM TER, Ik EE
DADLZ5F A Z EICEERTE -,

(2 ]

1

2)

Duffau H, Capelle L, Denvil D, Sichez N, Gatignol P,
Taillandier L, Lopes M, Mitchell MC, Roche S,
Muller JC, Bitar A, Sichez JP, van Effenterre R:
Usefulness of intraoperative electrical subcortical
mapping during surgery for low-grade gliomas
located within eloquent brain regions: functional
results in a consecutive series of 103 patients.

J Neurosurg. 98:764-778, 2003

Keles GE, Lundin DA, Lamborn KR, Chang EF,
Ojemann G, Berger MS: Intraoperative subcortical
stimulation mapping for hemispherical perirolandic
gliomas located within or adjacent to the descending
motor pathways: evaluation of morbidity and
assessment of functional outcome in 294 patients.

J Neurosurg. 100:369-375, 2004

38 =

Fig.2

A.

4)

5)

6)

50 years old man, who had previously resection of
right frontal astrocytoma grade3, presented tumor
recurrence in the right parietal lobe. T1+Gd showed
slightly enhanced mass in the right post central gyrus.
NY TractFinder was inserted in direction of pyramidal
tract.

m-MEPs fromthe leftlowerleg and foot were recorded
when the tip of electrode reached at 10mm-deep from
the wall.

Wi ek, K Rz, BHAR B, PR OFIEL
A B, AGRHE &, BH BT

SR REE, B SA. VR BB, SR B
RS MR E~ » ¥ 7IcBiF 3BIS
(Bispectral Index) £ =% U > 7 O F .
ffpiEsH R 30: 1181-1188, 2002.

Berman JI, Berger MS, Mukherjee P, Henry RG:
Diffusion-tensor imaging-guided tracking of fibers of
the pyramidal tract combined with intraoperative
cortical stimulation mapping in patients with gliomas.
J Neurosurg 101:66-72, 2004

Kinoshita M, Yamada K, Hashimoto N, Kato A,
Izumoto S, Baba T, Maruno M, Nishimura T,
Yoshimine T: Fiber-tracking does not accurately
estimate size of fiber bundle in pathological
condition: initial neurosurgical experience using
neuronavigation and subcortical white matter
stimulation. Neuroimage. 25:424-429, 2005

Stark P, Fazio G, Boyd ES: Monopolar and bipolar
stimulation of the brain.

Am J Physiol 203:371-373, 1962,
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Proton Magnetic Resonance Spectroscopyic &k %

= NFES

Diagnosis of intraventricular tumor using Proton-magnetic resonance spectroscopy

PR R AR ARIATTER BAERIEIEES: Rt Rl
S RS HRRRE S

SeE V. A FRY, IR 2. Al BV, B fEa L,
hE BEFD, 23 BV, LK g8V, BF 5. 8 R, B Y

(B &)

2003 4F (i & 17 H AR B 2 B R F (1969-
1996) t= X % & fill i 25 PY I B 13 astrocytoma 20.2%,
Ependymoma 12.6%, Choroid plexus papilloma 10.2%,
Glioblastoma 9.4%7% & & 72 o T\ 5335 % DA $22.8%
LE¥TH B, HIME T Astrocytoma 16.7%, Cra-
niopharyngioma 37%, Germinoma 11.1% & %> T\ %,
Z D 5, T3 Central neurocytoma & Dy EIFH L L T
5797, oligodendrogliomalZ FHENT B EEZS
N3, 20L& CHENBERZSESREBERZEL.
ZORWIEES TIdi\vw, A ZLIETX Y Proton
Magnetic Resonance Spectroscopy (H-MRS) % i #5522
BT JEA L T %, [l BN ER I 1) 2 H-MRS
FrRZHE L. AR LEERICOWTERTT 2,

[ %]

19984F X 1 20064F £ Tz AP ic THREBE L 72 BEA
[EHDH 5, H-MRSZH|ER L, FWIC TRESH 2
HEBL2z108icd L, REORELT->7, BER
IEEZECEG2NRE L, BREHKICRR L
FE X BRI L 72, SFElRIZ1D 5598, BHESHl. ks
BT %, WEEZWT I3 Central neurocytoma 3%, Cranio-
pharyngioma 1fil, Meningioma 1], Anaplastic Menin-
gioma 1§, Germinoma 1], Anaplastic oligoastrocytoma
149, Glioblastoma 16 T% % . X TFEITaT I HRER L,
Anaplastic oligoastrocytoma ¢ 1l I3 i #if 4 o i@
IC3EOREET> TH Y, FH12EDH-MRS 2 fi#f7 L
oo BIREICEEZE b OHIF. FIME I ERE
2ELLODIPIT, BAMBICFERZE HORE
FhTwiwn,

[ *]

H-MRS & Gyroscan NT Intra (1.5T, Philips) & bird cage
%l head coil 2 {HF L. MRIE# L b R 5 72108 —7%
TEB AN D 2 IZvoxel Z BE L 7. Gadolinium THH

=50

ENBZEEIIHE SN SE0 %, HE S wES
T X T2 high intensity @ ¥ — 7 % % voxel & L 72,
Voxel DA RIZMEB T LicRi ), BH—LEETH
FUTHE S 721K E { L o7z, Proton regional imaging
of metabolites (PRIME) sequence 2 U} point resolved spe-
ctroscopy (PRESS) sequence % f# Fj L . Repetition time
2000msec, Echo time 68, 136, 272msec THRER L 7z. A
7 FVOFEMEFHI O E I, FTBERRES T IXPER
K% EER#EYE £ L Choline(Cho), Creatine(Cre), N-
acetylaspartate (NAA) Z ER L 7:. ERGEICEL T
IR E L 7D, 260 CH-MRS S5 H 1 BRI ES
T 2T, HEZE 2T o7,

[1R=EER]

RER @ @ 17068, i, SOBEEEICTHIE L, mAlRE
129 - IMF.HH# §2 % 7. Magnetic Resonance Imaging
(MRI) T1, T2 58 FRHHER . Gadolinium & T 158 R E/§ %
iR d, BEIHRRICE U CRIBZE N I B F
T %, EEIITI, T2IC Tisointensity THHETIC D 9 fa %
fEVva, Gadolinum TABBlICEF I, R2icZ oD
@B OH-MRS% 7" 3, Glycine Dpeak% 8%, Chold
WINL., Cre, NAAIZIA L T\a7z, BHSEEE I H AT
2fTbi., JREZM X Central neurocytoma TH - 7z,
M@ : 2957, B, 200142 H IC TR & BRI TR
fE L 72, 1QHERTOMRI & H-MRS % [FI3I2 7R T, THZT
low intensity, T2 = Chigh intensity o>l 28 P & % 32
%, H-MRS TIXCho D31 E NAADHA 2 RO 72,
CrelZIZIFIEHE TH D . LactateDpeakZ 77z, IR
ISR T 2 47 V> . S EERS T I3 anaplastic oligoastro-
cytomaTdh o7z, BEFEEEICNT 5 BUHR. (L
ik A EHEER T . 6A DH-MRS% H4iC
AT . CholdiAMFAT L D IZET L7, EFEMO XD
AN L TVa7z, Cre, NAAIKET LTz, 2D,
FERIERIZEL BV TE Y., (LFBEE R L 7. 8
B DH-MRS%[H5IZ/R T, CholZilNL . Cre, NAAIZ
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WAL T, ZORHOMRITIZHES »RIEEH
FIZRD TRV, Z DFERITiZCho, CreDER AT
HETHH, ERECEREEZR6ICTT, Fill. &
HHIEHE, (LD S 2 2 HAREC X D Chold—

X1
178 &t 5 - MFLE

X2

Gly (ho

Cre

RFENICIE T L7228, B ERZ2R LA, MRITIZZO
RROBHIIRSN o705, MIERICHERLE
C L7, Cho® EFAMEHOBEFHEZ S L Tl AlHE
HEARRE NIz, Creld BB I3RL ITET L7,

AL 1 left

Intensity
=10 *orbitrary units
4.5

NAA

T T
40 35

=k T
30 25

Chemical shift

T
20

1.5 1.0 05 00
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X3

208 Bk, T, H

Cho 6.72 T ,Cre 7.29, NAA | ety i
Lactate+ 3
Anaplastic oligoastrocytoma cho

Tl Tz Cre 0.6
e : NAA Lac |

T T T T T T T T T
45 40 35 30 25 20 15 10 05 00

Chemical shift ppm
X4
208 B, T, e
Surgery, Rx, Cx 16 rimary et
4.0
Cho 2911, | [,

Cre7.021,NAA |
T1 TI-Gd T2

sz
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X5
200% BiE, TNE. KR
Surgery, Rx, Cx O
Cho4.54 1, [
=3.5
Cre6.29 | ,NAA | c e
TI Tl"‘Gd T2 Cre L2.5
NAA Lac 56
=1.5
1.0
0.5
=0.0
==0.5
1.5
T T T T T T T T T 2.0
45 40 35 30 25 20 1.5 1.0 0S5 00
Chemical shift ppm
X6
291 B, e, R
8
7
6 -
5 ay :'_ .
4 —
S e
3 ik r “u_j':-.
2 : ——Cho |
iy ~=—Cre | =
5 5 T oo AR O e ) et 1=t
28 6 A 8A
M1FERICERLET

& 2]

JEF—EE % K117, Central neurocytoma D3| T
1X360 & & Cho DI, Cre, NAADTHA, Glycine DI
% g2#& 7=, Choroid plexus papilloma ® 1§ T X Cho D
B0 & Inositol, Taurine peak % 58 7z, Meningioma® 1
BITIEChoDIFNN. NAAIZFED T, Alanine peak % i
& 7z . Anaplastic meningioma @ 15 T & Alanine |3 58 &

<49 =

9", Lactate® 32 7z. Anaplastic oligoastrocytoma @ 1

5l & Glioblastoma ® 141 T 2. Cho DI, NAA D{E T 7
H % & Lactate AOT, Craniopharyngiﬂmaa) Wl
Lactate % 78 8. Z 1LEAS DA & B2z peak i3 3o & ML ir
o7z, Germinoma®D I AT o4 F2E5Ex N7
BOWRETH o72H3, Cho, Cre, NAA L HLETLTE
D, ZNLADEHS D7 peakiZ B e dro 7=,
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#1
Age Sex Pathology Cho Cre NAA Amino acid

1 22 M central neurocytoma high low low Glycine+

2 18 M central neurocytoma high low low Glycine+

3 17 W central neurocytoma high low low Glycine+

" s Inositol+,

4 1 W plexus papilloma high low low Tanrae+

5 59 W meningioma high low - Alanine+

6 52 W anaplastic meningioma high low + Lactate+

anaplastic .

7 29 M oligoastrocytoma high + low Lactatet+
high low low Lactatet
high low low Lactatet

8 34 M glioblastoma high low - Lactate+

9 55 M craniopharyngioma - - - Lactate+

10 25 W germinoma low low low -

HEIMEEBETIE ) A XDFVART FLTH- [ &l

73, (RURNEE PRIESS T IRy ) £ A%, R
Fla A7 PR TH > 7. HEEPHEK
IEWELTIERBHOAE—EIc Xk 5/ 4 X227
RFnh, fHINERNEETCRZOLI R A XL
7 { . single voxel H-MRSDIEH I BWEIGTH 5,
LA DOMENEE D > ) — X THEERR % H-MRS
TIBICEIEMIZ I TH o 7D, ChoBRAEDNE
B RHEICERTH Y. CholF EREMBMRIIZEIT 2
EcHATLTE Y, Cho EREDHEHEZRL T/H
mElENTI®R I N,

[# =]
CholS#HBERERR T dH b . MR, Mfa% ez
T LEENTWEY, CreldfVHERTH 1 EERH
DIILHET % L WA T 37, NAAILIEH O neuronal
marker T & D IEF RO IC X D A7 5™, Inositol
RN, BEEECHIEL %D . FFiZependymoma,
medulloblastoma, astrocytoma CREIfEZ 7T LGS

T 39, Glycine tcentral neurocytoma THE & 72 H7),

taurine l% choroid plexus papilooma, pineoblastoma T fif

it T 3Y, Alanineimeningioma TRaE & 72
2%, Zh o7 I ) BRITIE invivo H-MRS TOHE 13
A7 <. invitroH-MRS #2350, Z 1Liinvivo
TREBORE—ERED ) A A%, BIFRA
RZ MBI WI LIk BLBbNhSE, &
%, /A XD HEEDE\ in vivo H-MRS T7 —
YREWITBILICk-T. WEBIBIE7I/
BOBMBEBSHSPIZ A>T (b LEZLN
bo

o i U

4ZE B OH-MRS AT R 2 # & L 7. H-MRSDE

M, ERFTRZFMICERN T 2 2 ik b EBR2H.
R, S RHIE, BHREMICERTS %,
T/ B EORHMERSCEL T, ERHLS
%4, SHRELZIEAOEN L BITEET 3,

3z k]

1) Isobe T, Matsumura A, Anno I, Yoshizawa T,
Nagatomo Y, Itai Y, Nose T. Quantification of
cerebral metabolites in glioma patients with proton
MR spectroscopy using T2 relaxation time correction.
Magn Reson Imaging. 2002 May;20(4):343-9.
Negendank WG, Sauter R, Brown TR, Evelhoch JL,
Falini A, Gotsis ED, Heerschap A, Kamada K, Lee BC,
Mengeot MM, Moser E, Padavic-Shaller KA,
Sanders JA, Spraggins TA, Stillman AE, Terwey B,
Vogl TJ, Wicklow K, Zimmerman RA. Proton
magnetic resonance spectroscopy in patients with
glial tumors: a multicenter study. J Neurosurg.

1996 Mar;84(3):449-58

Dowling C, Bollen AW, Noworolski SM,
McDermott MW, Barbaro NM, Day MR, Henry RG,
Chang SM, Dillon WP, Nelson SJ, Vigneron DB.
Preoperative proton MR spectroscopic imaging of

2)

3)

brain tumors: correlation with histopathologic
analysis of resection specimens.

AINR Am J Neuroradiol. 2001 Apr;22(4):604-12.
Bulakbasi N, Kocaoglu M, Ors F, Tayfun C, Ucoz T.
Combination of single-voxel proton MR spectroscopy

4)



5)

6)

7

8)

9)

10)

11)
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and apparent diffusion coefficient calculation in the
evaluation of common brain tumors.

AJNR Am J Neuroradiol. 2003 Feb;24(2):225-33.
Castillo M, Smith JK, Kwock L. Correlation of
myo-inositol levels and grading of cerebral
astrocytomas.

AJNR Am J Neuroradiol. 2000 Oct;21(9):1645-9.
Tzika AA, Cheng LL, Goumnerova L, Madsen JR,
Zurakowski D, Astrakas LG, Zarifi MK, Scott RM,
Anthony DC, Gonzalez RG, Black PM. Biochemical
characterization of pediatric brain tumors by using in
vivo and ex vivo magnetic resonance spectroscopy.

J Neurosurg. 2002 Jun;96(6):1023-31.

Lee J, Chang SM, McDermott MW, Parsa AT.
Intraventricular neurocytomas. Neurosurg Clin N Am.
2003 Oct;14(4):483-508

Panigrahy A, Krieger MD, Gonzalez-Gomez I, Liu X,
McComb JG, Finlay JL, Nelson MD Jr, Gilles FH,
Bluml S. Quantitative short echo time 1H-MR
spectroscopy of untreated pediatric brain tumors:
preoperative diagnosis and characterization.

AJNR Am J Neuroradiol. 2006 Mar;27(3):560-72.
Byrd SE, Tomita T, Palka PS, Darling CF, Norfray JP,
Fan J. Magnetic resonance spectroscopy (MRS) in
the evaluation of pediatric brain tumors, Part II:
Clinical analysis.

J Natl Med Assoc. 1996 Nov;88(11):717-23.
Kinoshita Y, Kajiwara H, Yokota A, Koga Y. Proton
magnetic resonance spectroscopy of brain tumors: an
in vitro study. Neurosurgery. 1994 Oct;35(4):606-13
Roda JM, Pascual JM, Carceller F, Gonzalez-Llanos F,
Perez-Higueras A, Solivera J, Barrios L, Cerdan S.
Nonbhistological diagnosis of human cerebral tumors
by 1H magnetic resonance spectroscopy and amino
acidanalysis. Clin Cancer Res. 2000 Oct;6(10):3983-93.
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BEHHREDOE LU WEXTEFIREDDS

Management of giant invasive pituitary adenomas

PR BIRTRR M

Ef Bh, EA BR=. RN BT, AR BABA,
B O, KA B, P FiE. NE @R, REH FK,
R B, AE #—. 8K Boo, KE W, #FE i & %5

[ilFC&IC]

FFE4embl EO BEXTEEBRBEOREIZ, WEE
challenging T® %, FRMEHERFME LERE L2
A5, — R I 1345 HY A3 B Cstaged operation b 1557
KANTIRBETHEIDNE L 25, BOETIR, 707
7 F v EEL T EANETIX EAKIRE T b dopamine
aginist DX E ELESBME I TE O, Bl
IEfEIc 70 7 7 F VAT EEIRIE & 20 L A8
FifiZBTZEVBEELDEDN TS, E56I
EATEERER. ZOREIWACHKRTEH. &
M, RS o o BEEREY O EERER R
H, HRMKEEZ AT bbb, Hilk

BE2HORREEBLLTORBEZET S 2 056D,

2 L BES AN S I b S, S, ke
Bo#E L WEKTEFRBEOIEMZIZRL, &I
FMEIHEICOWTERT 5,

[5E 1]
(RER (D)
68FRZCIE, D fEF v, JEMEIZ LETD 6 FTR

RAEIKES XKkt EH. RBIHTHREL
ZHEELTETHELH > T, RABERE
FhBFORRICEAM E Y~ REaRES iz, kK
e iz (X ERARAE R Rk & G h 0 EMHLET
ZRDT, A ETHEMMT3 R FREZ B 7, Mk
FETl. Free T40.5ng/dl PRL 33.3ng/ml cortisol 13.4pg/
dl ACTH 19.2pg/ml BHEREFMRIEIRHET (Fig.1) . 5k
W7 (Fig.2). T2 addEHEERNT (Fig3) 2R, ERE
DWELABTEEATOA FOBREZMKBLE. F
)V 2B DHEK (ghost sella) 3% D sphenoid extension b
HFHT, 2HERAERCTRESZETSIL»56FES
PVEETH B LEbN, BIATH L AREARE
Ticeryu—oEZE=Y — L2 o BEYeE
HFEME2ITo 7z, 78T (Fig4A) L iFEEHDEFCT
(Fig.4B) Z &3 2, [BEIZFE S o { iiP#EA~DT
ErFLMAHEED . i, ERES L RE I8
Fo F7—F 2505 LADLY B L7, fH/E
TTRE & 7% b — EGRBE U RIS o 7] B RV & H Y
LT A HEDREERFMEFEL TR,

Fig.1
fiia, BEERER MRI TR
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Fig.2

Fig.3
TN, T MRIT2 S SR T

Fig.4A
iR, SRR CT

Fig.4B
fite. BEEER CT
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Fig.8

Operative picture of case 7.

Pre and post operative MRI of case 11.

Fig.10

Operative picture of case 11.
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spinal cord anaplastic astrocytoma ®—#l

A case report of spinal cord anaplastic astrocytoma with diffuse meningeal dissemination
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Twohud, MBEICEET 5 - LR REMRE D
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T2 oI, L a4 VAR EDBHIC
X 2B MEREB S HEBEOBE IR (BEL T
WBRIEETRRLTWS, BEFMICEWTIE, FBIE
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[#5 =&l

SEZEL 3, BEHREE. BEMRREL vwo 8
= E R Z EREIR I FEJE L 7= spinal cord anaplastic
astrocytoma O UME M-l FLEE S % #28k L 7=,

[z #k]
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2T IC RS x = o & -8 B germinomafER D t&Et

Pathological and clinical features of diagnostic difficult suprasellar germinomas

ACERAEREER e Bt
FHOK BB, W FRE, Ok AR, o R =55 R, B 5E

Key words : clinical features, fibrous tissue, germinoma,
granulomatous reaction, pathological features

[FC&Ic]

seminoma = ¥ \» T Z @ #H #k A IZ granulomatous
reaction #350-60% |2 & & 41, PIZFIEMESEALR LHZ S
NdZEH DY, —fT, BEEN germinomalZ B>
Th. AFEEZELCEMERRD 2 ofio Tk L

2 D 2 ORWTHEEE L 2 HEASEE ShTw S

11122320 S[al$ 4 138 & germinoma T, PAFIERE
EALHEHT, ZORBICER L iER 2B L.,
B2\ WD B “two cell pattern” &7 & 72\, FIEF
MEPEZE (P RE R DS I DIz L A 2R LBHTIC
BN 3 & 9 7ol IR germinoma DFRERENY, BRREY
Rz >» TR 21T 7.

(X5 - AE]

19754E 7 5 20024F £ Tl LB A Tgerminoma
LW LIGEE T 15780 5 b FlFsiEfT S f.
FHER R R 23T b 7 8 L3 germinoma @ 12451 %
WRE L, 2RFMUTOBREITo TRy, B

3B, ZHEIBIT, FEIL6RD 5 445K, FII17HK.
s DFMTHenHEN oL, BB Ztwo
cell pattern 73 % OO KE 7 2 R THEFHRE £ . gra-
nulomatous reaction > fibrous tissue 25 Z @ #H #&% 0 KR
SERTEFAR LT T, ZOHEKEDOEVWICD
LT hBE 2T 7%,

[FRFRIEHI]
(Case 1)

9i%. H¥E. WAET. RASE CTHAE L #EE MRIJE
Tl &2 A, ¥ EFHITT1I WITlow-intense & iso-
intense DIETE L. T2 WIT high-intense, Gd TH— I3
FREIER D B 5 cystic lesion# F88 7z (Fig.1) . FasEEEE
AT, EERE I AR o EEE S EE T
54 (Fig2A) & BB 72 two cell pattern DR Z R T
germinoma ™ o 7z (Fig.2B) ., #i#450Gy D U I 5
2T, BAEETROMRITREBIRD H 3 HE
BRI hz{ B-oTwi,
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Fig.2
(Case 2)
145%. B, REETHE L EEMRIMET L2 & (Fig4A) . fibrous tissue @ — & 12 A B o) fifi 5 il iz
Z A EERIZT1 WITC low-intense & iso-intense DR TE (arrow) & V) ¥ SEROBEDHIA & L7 (FigdB) . itk

L. T2WIThigh-intense, Gd TH— I TR DO B % 50Gy D USRS 2 7. BHEET 1, BEOMRI
cysticlesion% F2.% 7z (Fig.3) . BHISEIESS 4 MefiihfT. 41 TR RO H BIREIIFHRFE L Tk, 4 A
AR | fibrous tissue D3SO Ko 2 HHTED OMRITRFH ENE L ko T,




Neuro-Oncology 16(1), 2006

Table 1
Two cell pattern |Granulomatous
germinoma germinoma
Number 9 3
MRI T1 WI Iso~low 5/5| Iso~low 2/2

Gd-DTPA  |homogenous 5/5
T2 WI high 3/5
Iso~low 2/5

Treatment response 6/6

homogenous 2/2
high 0/2

[so~low 2/2
0/2

*enhancement mass disappearance within one month after treatment ended

[#& ®]

BRI 72 two cell pattern D& AR ER > % R T germi-
nomald 9%, granulomatous reaction° fibrous tissue 3 %
DD KIS %T L. two cell pattern DERD%Z & A
V> germinoma 13 36 TdH - 7=(Table ). 2D ) B D
— 49l | granulomatous reaction %3 Z O §H &k D K4 %=
A TE D, REHEBILSEICT, B0 I —Hic
placental alkaline phosphatase iZ B D ffiigs = { —if
KRR 55 Z L TEHTE 7/, germinomaDEZHH3
ST & o 7 REBD 18 B > 7',

ERATROREE L LT, MRITT1 WIIZ Tiso~low-
intense. Gd-DTPAIC TH—ICHIENRDH ZRE L
LT E iz, T2 WITIE, BERYAY 7 two cell pattern
D D3 K4 % 7 3 germinoma 5 ) & 3 1 H3 high-
intense T& % D IZ#F L, granulomatous reaction 5> fibrous
tissue B3 % D ¥k D K4 # 7~ ¥ germinoma T 12
512 {5 B3 iso~low-intense & 71 L TV 7z,

i DBBEE LT, 50~60Gy DB RIS O A D3
Th N RER X, JHY 7 two cell pattern DR HIAFR 45
% 7§ germinoma @ 9 h 74, granulomatous reaction
*Pfibrous tissue 43 % D # D K45 % 7§ germinoma
D3l Th o7, iDL LT, 20~30Gy
DBREHRER LPE(C A 77 F v, T PR F)#RE
BirbhiERMIR. 2hEh, 28 1fThdo7,

[Z =]

Bjormnsson 5 13, £ TZOMBDIT L A D
granulomatous reaction T2 Wi 43T & 1 % D> o 72 fEH)
D32 Blc BB ot & L REE LY. ZhDlEE,
9 # M germinomalZ & 1J % granulomatous reaction D4
B35 OFMCEFIALAT%E LTWwB, Ll
germinoma® F Iz 1X, Z DD T L A L Hifibrous
tissue T D, ZWIHBEEEIC L2 Z L b H 3T, S0,
& 13, ¥ B germinomalc BT, ZOFAMDIZ &
A E D3, fibrous tissue granulomatous reaction Td 0 |

twocell pattern 234> 7% < | biopsy % L 7z & F IC2WTIC8E
BT 5 LEZONBEF OB Z1To 7, FEFAEIZ
Ao, 12605341 (25%) O 8 _EE germinoma DFH
1 & A L3, fibrous tissue - granulomatous reaction
TH Y, biopsy DI L o TIEZ DM HHEE L 72
2 EEED D o 7. FHE N germinomall B\ >Th,
seminoma® X 7 12, Z OFEMEDIZ & A LD, fibrous
tissue % granulomatous reaction T & 2 BEEE Xk L TA
B wiEZ N,

Z #1.& fibrous tissue %° granulomatous reaction /% germi-
noma BL#+ T & hypophysitis %z £ O RIEMERETH R
S, ) v SERBIEMA SN B T L b germinoma & 3
BT 2E), R, TY VR X b ELE T3 trans-
forming growth factor-beta 1 ° interleukin-13 %3 fibrous
tissue DI Z (RHEL T35 T EDsbh>TETL Y,
[Efkic, BEEEMNgerminomalZ B\ ThH, B L Tw3
T-lymphocyte @ inflammatory reactions O & 5 & L T
fibrous tissue Z3HIRL DA Lz v,

H 35 P germinoma D EFFIEPALIZ, HASRMA, B L#B.
BEEMZ ETH O, FiRicailed. 2EEN
ICEBM 2T 2 LB, RR0E, EREN
B|ETTHONB I L HH 2, %I NI
&Gzl 7 O R 12D Z v 2 L D35, fibrous tissue
* granulomatous reaction?$ % O £ I L7z MO K
ok o3 EETH- BT, R, 58
AEIEa L ATR ) YAFEIPTEELS, HE
THERRE 7 EBMERTEZR E - TERBVRET 5720,
ZWHHEEE L 722 2 535 5, HE N germinomall B
WTh, ZOMBDIEE A ED, fibrous tissue > gra-
nulomatous reaction TH A HHEIF] L THA R 2T
& B2 5§58k A A3 fibrous tissue §° granulomatous reaction
TH -7 & LTbh. germinomaZ FHRAYICEEL>, PLAP
7 L ORERERTI BEND B LEZ N,

% P germinoma [5E RS HE SR (| 165
BT ClcMEBRE SRR kB 2 EnSLPH), L
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% L, #HERSEAYIC pure germinoma & BMT X L TWLTH,
BRI E I LIS B ROBE 2R S b 2
16170, % 7= germinoma L4+ germ cell tumor i, germi-
nomald ETURFRERZIED K A vwicsd, HHRESH
THEEVZE2ICHEELZVI LD H 2%, SEOK
AT, IEER T 1y BB OBEHREE I TSRS
7% T BHEHZE T X Tibrous tissue $>granulomatous
change 25 % QLD F Ak & 7 2 germinomaTH - 7=,
ZHE, fibrous tissue $° granulomatous change |3 [E 2,
BSAREEEZZIT 2 0b0Th hY), 2o psilkT
ZDICKE PP B 0ic, B EEEST Iy
ZBVOTHA5™, L L. EHEWNgerminomald
mixed germ cell tumor Td % Z & 7332% I & 5119, 7=
& ZAARAERY I germinoma & BHT ST b, HaHR A
S8 1 U AR SZ % 0 B\ > germinoma A S 0 germ cell
tumorPEFET A EbEI NS, £, WEER
ZWihigerminomaTH - T h ., FHFEMFIZteratoma'® P,
immature teratoma'” & 72 o> TW BEFA B ME T T
W3, 20X LfaEBH 5 Z L2 5% A, fibrous
tissue $°granulomatous change 2% # DD Tk L 72 2
germinoma iZ BV T, Hff L, HEZRIE L HE
THEMERIILNEL C, HELRBEZEL T T
WIEbbHBEEZLNED,

(¥ 58]

¥ LB germinomalZ 31> T, fibrous tissue ¥ granulo-
matous 3% DRAFROFEFE L s Z 3T Tlak
W, ZOX)REBOREIZ. LIZLITHEEL L2
LMD B, REEBLFEC L 22 EATH
%o, %7z, MRIT2 WITiso~low-intense & 7 % Z & 23
%, RN T 2B ROBENENRE I LD
brLtEZGNT,
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BEESE. i, WECZREICERZEDIRUE
anaplastic meningioma® 14

A case of multiple anaplastic meningioma

TR RRBE RirEs R
BEMEZRBAR S BICHREIIRLS) BEIERBK S s

MOFRERY. FH BERY. Bl ZEY. Al EEY, FH —&Y. &l &8>

[# =]

Anaplastic meningioma ¥ WHO 4748 grade IIl T, me-
ningioma & D 1~3%% 58 2512, WKIWHETIZH 2
P, Z0EBLEOWBO TEETFRIZITRTH S,
4hl., BEeafEELz &L, B0 bicHE
BEICHFEL. M, WECLDSRECEBLLLE
Z B #17zanaplastic meningioma @ 1§ # #Ei L 7= DT
BET 5.

[5E 1]

KE I :ossER. ik,

F W AREETEE. HF v,

BREERE : WIE., wFEVIR GAEEBITOMELR L)
BIWIEE : 2004511 H. A ISR < K0\ 7 H3E
MREEE L Tavz, 20054E3 A, EEOMAEHE &
. OFVERDHTO,FA3HI0H, YRIZZ LT,
CTTHIIEENESESSELL. BEMBEE NI TA

BEtiot,

ABEFBHE : JCS 0. AN 13438 T50dB. B
HIEE., 75 B AR % 58 &, House & Blackman scale grade
MTH-o7z, HELREBEMHEIZRO P72,
PRSI R, ¢ MR CAREE I 33—
ICEFEINIEESem KO EBERER2 2D, {TF
ELEEL T (Fig 1AB) . BEACTTIRAHIEEE
&SRB OBEEDEH T H - 7= (Fig.10) . RIMEH
¥ T ENERIRE 1< Tstain% 7.9 7z (Fig.1D) . 555
MERGEE ., B AE OB O 72 D HET L 7B, E
CT TP Ic & FE kI @R % o (Fig2A) . FRIT
WHERETmARDOEEZ RO (Fig2B). B v/
7 7 4 —TCiiE 10, MIBGY v+ 75 7 4 —T
R & B IC SRR RO 73, FhEFICIZEA & A
LEREERD Lho T,

AR R © IR E(LFRET/ L7 FL Y Y
fifi2183,

Fig.1
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Fig.2

ABtEeRtE - A MEEEE S L 2 T L e, K
. subgaleal flap % EHiE 3 5 & BUIEEAR O T 1 R 237
7E L (Fig.3A). EEE % EHE L T\ 7o, EE, FISEE
W% — BRI HEH L 7- & 2 AREEEDEEIZEHT
H o 1= H3FE Tintact TH o 7=, HEEE EPHERD
—¥p2HIBE T % L SEEETE A, BRI~ b
ERA TV =28, AIREIICIZ2FEH L 7. i OMRI
TIXHA & H R EREEE 135E 0 b o 7z (Fig. 3B) . i
MR R c iR RAM 26 T 2 (5 5ERL i 23/
BB % fE ) B4 LT\ e, HEFE, HIb v,
% EMX10/10HPF £ % < | anaplastic meningioma & 2
W L 7= (Fig.3C) » Ki67 (MIB-1) BBHEH1310~15% T H
o7z, M4, BB E BT L. BamiamE
DZW DT, (LFBEEIKuc T L 7225, BECTT
R E DR E RO Lo Tz, 84 B, ERTHEE

DEMICKTE, MRITIRAREERLICHBHERR

CERRD Lo 7o, EREHBENIC3em KD EE 20

7 (Fig4AB), %7:. MRI. EREFHIRE CHEEA
12 % lem K DS % 58 7= (Fig.4CD) , ZERTEEE PIE
BHXBASEMT I TR L. IR R CEBEIEENRT
Hoths, BEANOHS R REERO Br o7,
FRERSIT X F[E & [k, anaplastic meningioma T & -
7o. BETEEPRZEICH L TIXEMNBUE BB 217

572, 20064E3 H OMRITI3HATEE PRZE ORI
Do ted, HHHEEFRDICHRER 2ZED 7k
HEEREMNT 2T - 7. FECT TIEIA/INEZE D
mL. KBy o7 (Fig6AB), 7z, BHEMRI
TIXEF10~120HE & 2 BHEICER SN ATREZRD
7= (Fig.6CD), FibSREIZIER TH %55, HEE. BE
35 { AR ICH 5,
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Fig.4

Fig.5
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Fig.6

[ %]

atypical 8 & U} anaplastic meningioma % & > 7zmali-
gnant meningioma D5 FEFLIL67.8%TH 2037, &
WIEICERT 5 2 L35 ORBICEEE T 2 2 L%
V12,

—fi% I~ meningioma (arachnoid cap cell 2> 5 F4 L',
arachnoid cap cell DFFFE L %2 WIEALIZFE 4§ % menin-
giomaldectopic meningioma & 413", ZOHTHH
EEICEEZE C b Dl intraosseous meningioma & ¥
N55, EHEBNICHKESMZE T 5 primary intra-
osseous meningioma &, B E 12218 L 7 secondary in-
traosseous meningioma & IZFEE I 37, AEEH TIX,
SHEE. B oBEN R L IEEOREEIZEFHAT
Hotzhs, BFEiintact T o 7o 7 O JEE O FHEITIH
#5 T % primary intraosseous meningioma & & 2 T\»
% . Intraosseous meningioma O 7% BRAT &, 1Z WHO 7338
grade [TH 5 Z LB, EEE~OBELLT L
HEMERZ TR T DD TIEA Y, Thompson & i3 tem-
poral bone meningioma M % ZEFT &L & i@ OEEHN O
menigioma & FERO WA % 28 L . meningothelial 234 \»
EE L TV 31, AJEHI X malignant meningioma (<
FELZWEEFFRTHD ., MBEATH o7,

AAEG AR CHER. BB, M, FHEICHE
BHY, FRFELEBRORENE#E TS > 7.
BE R 25 53 R ¥ B C B 411 osteosarcoma D X 9 72
osteogenictumorZ $E 9, 7z, M7 FL+ Y V@D
BETH o7 2 L SRITREZ AR LB AT
pheochromocytoma % £t 5 %3, % QHBEFEE M T
H5, £fc, MIBGY VF 77 7 4 —TIZEE. fiic
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128 & A7z 8T8 D372 < (pheochromocytoma D fili# % 13
BT LSMIBGY ¥ F 75 7 4 —CHEBMERI 2>
LOWENDH B). MEOEHLEbNII-D, 1BE
FErOPERMiIZE S HETS H o7, MEFED
meningioma DR b R X5 9350, BFEGIT I3l
WAL RRRICEE T, OB ELID HBREL
HETH-7bbBERTS L, WEICFNZ L
GHEE #EEREBEBRETH D, M, FHE
IR L7 L EZ T3, —RICERES X EEE
BEOFMTH 555, meningioma DREBEE X423
S5 ZNTE D . meningioma Tl WHO gradeI TH
HEEEBZFHICRD 5 2 5B %Y, Meningioma DFJ
0.1% RIS 2 5807, BBIEFID 5 B 60% 5245
BB TH 3 LBMEIN T Y, EREE ORI
TR Tl Ic %0 LIRE S Tw 3 28%9, AJE
BICI3ERRD S EBEB 2RO TV Z £ bAE
FIOBEREZRBL T\w 5,

¥ 7=, BEEPHEBE 2 1C malignant meningioma I R
L THeE N & E R L 7243, pheochromocytoma®
AR, (LEEE IR 2 E L - O RIABE
ZEWoNS I L Lo R E L THEE Omenin-
gioma D IEFENDIEAK AL, BOHBIEE 2 fifT L &
72, Malignant meningioma DT A IZBI L Tl
—5E L7 RIEEIZ 220032 ARER ¢ I3 g il 148
DNICEHELTVwA T Lo 6, BB iEs 2
ERTRETHoLEZI TS, JREARIIAZ,
SR S RECER., BRLTBRVELTVERT
ERERFEA D BT H D, BHIC N L ERITH o 7,
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