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<4 2 EORTC-NCIC(C X ZBHMCHT

FEJAOIF 75 mgm2X42

150 mg/m2X5

° 0 é 1‘2 1'8 2r4 :;o 36 4‘2 (B :;:;;':; :a; f&’g;;it&
HBRIRAM 2 Gy X30
- > ' a
|1 |2 ] 3]4 | 5[6[7 | a|9[1o|11|12]1s|14|15|16|17|15]19|20|
L | 28 B (] es= (] e&nm (] e#ton

200 mg/m2X5 200mg/m?X5

AE3 FE/RIFCEIDIBETUF—TEROI T

RHMTONTWEN, BROKENBEOEINSET
BENSEEMNS, HIRd EORTC % JCOG DB % X
U®, BETIRRABHATOhLZ LB, KKRITH
BCT itk 3 3 kmENRUTHD, BEFEEZET X
Siz8cm OIEE L7V T60Gy, E5IZFDNUDKET
O ITIT 40~50 Gy DREMITHONS.

15, EBILRIERO L

EBEBESICNL T—g0tERERTOh TR
w. FERARICHTSERENTODNTRAHER, T
hoMBERINZY, EHTNTVRSRANLT L DRE
BRRICANE VAT, TmBmErI2iER L RnEA
THBILbHBlD, ULABHNTHZZLAEN. &

12 : 418

BHREREICIIBEHBERIFHTHY, LIHEHES
cm AT ORBITIEIH > < F 1 772 EDOEMBHERIRFA
fibhs. Lalahs, HE3ImZEBXRRTA,
AR X D BAHRBFEAMR T 2 THENEL, Fil
AEEEZNZ. WOMOBKBEBMSHEBINTNSZ
iz, WEE3cm U ELORREEHBIIHNRIMEID D
FH+REHHERO TERMNE NI &, QFHFEOBRR
ETIE, SRRHERE D EMRMZBMUZIE ST
MEnz e, QEMBHEBEENICEBMRNEZMATLD
OTIRAEFHBICE WA, HFALLKET, BAOKD
BANOBRMDRBNWI &, BETHS. SRBEICHED
R BHAERE & TR T 5 BET, JCOG REE NV —7
Ti}, SRMEMEBICNL TRREKRIC, BEREBIINT
EMRHZ TRRETIHELFRERICEMBHNET
BZHEEOHBRBETo TS (HY). RBITI, 3

12%45 (2007 May/Jun) HAEE
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BB EEEE

GEBE4BLT, BAZ3em i E PS:0, 1, 2, 3 20-79 1%

xR N (3

HIRREF

Ort, @pPs (0, 1/2, 3)
QB A I KBIFEA I RLEA
QOEBREY MR/ 3R)

@8 - FEMOHE (Y /4L)

SRR

EAIMSHRMAAT

Endpoints :
1) 257510 BHEEROER
2) HRER
(BRHBREE) ] 1
BREHY) BRUERELL
FEEFIRK : 270 B ERHAHIGRN R
BB 8 IRE X THEH A e REXT
TREMBHNERS EAR SRS
AE 4 EBHREESICHNTS JCOGHBERRDL 2 —7
RY

B 3 cm K

MRS (2R |

2R (+ERRS)

EE 3om LT 4 LT HeEs (+2REM)|

E& 3cm )T 5 B | 2RmEs]

185 3cem BUE

FH+LRRN
(% 7 IRERRS)

LERN (+TRRKE)|

AR5 EBEKESCHNT LM
cm A EOEFIN U TRFER+2BBH 2T, Thil

FTOhEIZEER, 4~5BESVETIREMBHEEL
TR EMBN, BRATODbhbNOBESEZERS I

DAEE 12%48 (2007 May/Jun)

, BDYI

BELBEANMESOPRIEDLHTEL, REELE
MEHTL D S EEFIIBFETIZ 7%, HBERES TR
N%EBETHD. BOEOFH, BHER CLFEREOEE
KED, IhoBFRMETI2EMEASNZHO0, F
EEETHERE X0, EHEEBREL NS ORED
T<EFNBHOTIAL, 4, bhbhitTEsz il
—DUEDDIET UV AEMABERNT, DTMTHRIFL
RRZMGTEDRMEEZERL TV ILTHBLEER
3. FES, BRIZBNTY, BREROBEHEIBEL,
JCOG 2RUDETHEMRARRROBBNTEDOH
3. NS0TV —-TOREBEREL T, BEMEELEED
IEFVANELL TS ZENBENS.

12 : 419
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1998.

2) Calvillo, L. et al. : Proc. Natl Acad.
Sci. USA, 100 : 4802-4806, 2003.

3) Namiuchi, S. et al. : J. Am. Coll.
Cardiol., 45 : 1406-1412, 2005.

4) Suzuki, N. et al. : Blood, 100 :
2279-2288, 2002.

5) Tada, H. et al. : Cardiovasc. Res.,
71 : 466-477, 2006.

6) Asaumi, Y. et al. : Circudation, 115 :
2022-2032, 2007.

7) Drueke, T.B. et al. : N. Engl. J.
Med., 355 : 2071-2084, 2006.

8) Singh, A.K. et al. : N. Engl. J.
Med., 355 : 2085-2098, 2006.

MES 8, TIHEBE Yuaka
Kacaya and Hiroaki SHIMOKAWA
BALKRZERERES R EFHERBRE
E5giil

GEEED
BERIES(CX T DH LULVEE

Current advances in treatment for malignant brain tumors

BHENEEORRLDODVIZE
HHRBE(S)A—<)iE, vE
HEBHBBERELEBOVEDTH
h, BEOAY ¥ —FHHETL
T, 1970 FR» S BRKTIE
B MHFARE & UBERKRBRDENE
Ih, ZORBRE, FREWRETS
HF L LTFMic & 258H, B
B rBhTonTEk b

EREICOVTRERICTFHROK

oo RSB EAE A <, BCNU
(carmustine) % £ @ nitrosurea %
HRD, ZOL»THOEFEHRME
ROBEED D Y, 20 FREEBFE

DEHRLELTHVSNTE ., -

2002 SEICRBINLASTTY
AT, BHEHERBEICNL
nitrosourea RIUEH % HEA L 721K
SHRIAFERE & SR MR O
igw, BECRRINL 12D
BB IC B X N7 3,004
BIOFEFIZ D WTITFo 7Y, 20
R, FEXIRHD | F£FXK
2% 46%, BUSARBAIREEN 40% T
HhH, FRICHZFOLEFRIIR -
TWBEVHIHERTHY, nitro-
sourea FFA D BEMEDEH I N
7-.

1]

HADERR
—%, BRTHEIIN:ZLET
VARIBEAERL, BIBOX S
THICRICMRALNIH/IX D
Takakura 5D 1 §FOATH > 7-,
iz, ERCHS S Nk nitro-

sourea R ViR TH 5 ACNU
(nimustine hydrochloride) % #f Fi
L 7- IREHERIATREE L U iR B dhas

- DEHF % O L 7o 58 MR LR

T, DR, AHFELETCREED
ERBOH SN0l hs, BEHE
THIEBB-> TV EVRIHLDT
Hh, ThoOEREEEZ, B
M Tid ACNU+ BB IS RN E
HRBEREDRAY T —F L
LTAwSNB &I ichkok?,
LdL, Z0MBRET+9THD,
FERI I SRR AR R E
DRFELTH>TEL L) DOME
BTH3.
ERTDASY v — FHEMLDT:

Hic, BXRERBEEHE V-7
(JCOG) R RYIEHE 7/ v — 7 D35
I/MERBEEEBL T3, Zh
BFBDILEBRHERIAEELE LT
ACNU $tF¥a%# & procarbazine ¥
X UFACNU Z8FR ¥ 2165 & Hig
T5H5DTH 5. #EI3 procarba-
zine % ACNU IZ&fT L THREL,
ACNU i X ¢ 2 BRI = FHE T
% 0S5-methylguanine DNA-meth-
yltrasferase (MGMT) & \» ) BE5% %
BELT, 20%REEDOLI L
W EEETH2Y. BE H1
HEBRSRTL, Z0BEME, %
IOV TREFTH 3.

Temozolomide(TMZ)
HRaERaE

2005 ££, European Organisation
for Research and Treatment of Can-
cer (EORTC) 2> & B MEBIED
BEICOWTHEIAN L RES 2 S
nr, THUIEBERMERBIED 2
THo LY BEHEORVESEZ
MR E L, FIMiERIC temozolomide
(TMZ) Bt RBSHRRIE 21T\, &
5ic 6 2—ZADEANC X B{LFEH
AT B L BRI L 2 1
BLEIERERTHD, ML
b 280 MEBAB2ERM LN

e

100
90
80
70}
60
501

probability of overall survival (%)

SR+ TMZ A

40+
30}
20
1 mESEE
10 —
0 . N . s . .
0 6 12 18 24 30 36 42
months
MR B 286 240 144 59 23 2 0
WEHE+TMZIE 287 246 174 109 57 27 4

B 1 BFECHT 55568 BES & 518+ Temozolomide

(TMZ) DB R R

AR R IMEIERTEA 121 A AL, BERI 46 AT, B

BEFIROERBA OGN,

EZ05dH  Vol. 222 No. 12 2007. 9. 22
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79, ZORER, BHRBOLEER
Fch LAt 14.6 5 B, BUN R g
121 HBTHY, BECHIE
DEFHBOERBA SN, 2
FEEFEROLEED 265%, BED
104%THH, BFEEZNREL
ERRR TR U THEERES
b 5T, BEHREBEMBEICEL,
SO EREEEL L CGEHE R
72 (F 1), TMZ 3085 ORI
BT EL, HofiEH L HRE
BEIH b BHTH Y, BRTIRT
TICRERREL LTV NT
w3, s DRBRERERIT,
BATHE IHERRETOLH,
2006 5 9 ARG & L C&a
INt,

BRI, BURSAEBAGES &
h 6 @M, 75mg/m*% # HARMA
L, BEBRERTHRIZ28 8L
BREID 5 HEIC 150 mg/m?, HE
HEECZYL2TNE, 2EEL
h 200 mg/m*% 6 2 —XERAT 3
EWVRHIHDTHB, ENTHERT

%6 HWHT2000HHEDICMHER

InTwatwubhn, HHHEH L

HLBEXNTH3E, FEHRL
LUER, WM, Efk &b
DiEd, U BRI OB
bELXONB =2 —ELRF R
RV =R IS & BFEEH3 61
WESNTH Y, ST(sulfamethoxa-
zole/trimethoprim) &-Fl D {# F 4 $#E
BxhTws,

E BbhiC

ERTbH45%, TMZ HSBimig
BIEICN§ 2 EEREIRE LT
RNz LtEZ N3, £HD
JBZFREIC X T 2 RN & FHE D!
> 14 AATHY, £
E+ahbobizwiihen, kL
KATR D MGMT D FEERMA SN
BERBICOVTIRERDO L WEE
ICHAR, 2 DBBEICERT B
WP RME 127 A H vs. 217 &
BYtwvbi, ftAEDOITRE LHe
WHBTH B,

TMZ OHBEIc & b, 30 £XRE
D72 - 1o BREFERIBIED B
BELETRLYT 3 i e
¥3, Lal, 2OHRBHRRIIE

954 | ERDSBWH Vol. 222 No. 12 2007. 9. 22

KELMRTELLDTILRL, -
GRE 67 BIRHE - IBREDH
FEEND,

1) Stewart, L. A. and Meta-analysis
Group : Chemotherapy in adult
high-grade glioma : a systematic
review and meta—analysis of indi-
vidual patient data from 12 ran-
domised trials. Lancet, 359 : 1011-
1018, 2002.

2) Takakura, K. et al.: Effects of
ACNU and radiotherapy on malig-
nant glioma. J. Neurosurg., 64 :
53-57, 1986.

3) Shibui, S. and Japan Clinical Oncol-
ogy Group-Brain Tumor Study
Group : Randomized controlled
trial on malignant brain tumors—
activities of the Japan Clinical
Oncology Group-Brain Tumor
Study Group. Neurol. Med. Chir.
(Tokyo), 44 : 220-221, 2004.

"4) Stupp, R. et al. : Radiotherapy plus
concomitant and adjuvant- temo-
zolomide for glioblastoma. N. Engl.
J. Med., 352 : 987-996, 2005. -

#23F 1t —BB./ Soichiro Swisur
EDsA e v 7 — PRI — fR Sk
ERRE AR L



4 ) £1E8 KESORBICOVTOER

FHH S B - RIEE ORRE

FRIEE DT - WERETOBIZ, MR L TIRBORERRLBRIEE
KEREDDTEELERTH Y, EROBRIZOBEE S LISiTHA
T3NS TEASTIRAEWL., BELIL, EOBEZTORBBEIELT
VB EFEANR, BROBEEHPER 2 RETL L8, BRBBL PREHA
RB¥FETHD, FXLLBROEEL L NB/IEWME L 5 TEH L
2%, BRIEEOREBRRICOVWTIINAVAEMENZEATNSD, B
HETDEZ A, WL OhDOBEMHEBLN CTIIEAELERAHBEAL T
53Didn,

D mEmosE=m

2B ECEE

BETFOBLNERL > TRETBMEEN S 528, TiRDKEERT
13, BERE L5 BEFAEDOREHE EIZH BN ONTERAIN TS,

(1) SR

FARARMENEE (neurofibromatosis) type 1 (NF 1) &, HEEFKRELER
[ZOBRET, 3000~4000A1Z 1 ADFIETRETZLEN TS, KiF
DOMIZGEUERE, IR/NEHET, # 7 2 A LB (café-auait spot) , fRfAERE
BExE A HBETS. ZhISHLT, BHAICLADRELVDIS type
2 (NF2) i, WfRIBERiRARE, RERAE, MIEBIELE A RIET 5. AlE
DOEEBETFIINTERGHER LIC, #FII2FREERKLEICHS L&
T3,

(2) U - IS5 UA-fEiRE

- 7357 x =ERER (lifraumeni syndrome) 3% < DEHEEOR
HIZBEARNE SR TV B1TEREHRER LIZH 5 TP S3BIZFOER
Ik BEET, AMA, BHE, SR, BHEAEBEL EOREEE
RET 5. TPS3REMENREDREN—DL SR TS,

(3) FEENE TR LE
# EMERR{LIE (tuberous sclerosis ; TS) &, BAERE, LR TEME




IR

[ BRHosBEROLRE

ZMfefE (subependymal giant cell astrocytoma) , MIBEREEMEE 3 &

&L, BERETFIICEREHRER LIV IBRGEHRER EIZS 5L

AHBRL T 5,

(4) 72> - EyRI-UVI %K

7% - yU-1) &35 (von HippelLindau disease) i3# 4Lk
HEAEEE U, MK, W, T, SRS ICnEELE L, TR
I EIDIZERNES AT 3130, BIBOBGEHIEL E 2 AT 3.
BEEETFRIBREHRER LIS L Eh T3,

(DUF—7) ILBITDECTFES

FEBEORF L WA 2 EMBEORE I VT BIZTHEEELNE
WEhTna, 27, BIEMAES» 6 BMAE (grade2) 1IS&(LT B0

TTP53% L UM/MREIRER BRI F (PDGF) A EDERMNMBETHS &

Sh, ZHIC19BGREERRER, RBEETOERICL VBB MEEHiE
(grade3) 124D, 10BREHRLEDRESR T, BHIE (grade 4) ~
*{ELTLK BDLEELZENTNS,

&S ENEOEOEFEICE, 2oL ICEMBENEREMLL T
280D (2RMUBHE) &, 203 BB EREVED (1 XEBHE
JE) BEFAETIELEN, ThbiZZ - JIDBEFRE 4, #BED
EINRXOFRBBOEINATHE (R1-1)", LarLhrs, 2HiE
TOD TPS3DEFIZIN~40%ICBBDENBDAT, ZOBEFEBEDAT
R EMISEORE IS OV TBIFIETETH D, BHRT 4 & OfOERD
BE5vExI6h3.

TR DORE L BERT & OFRFELBEMESEH XT3 Dt
EVWA D, BELTEMS S VIZBRAT SERELNS 2 S IEEBAE,
AM, AAvY Y, Tx /-0, BEAL ART L, BRI E -k
FUBBOBRE L & L OBES L Ebh - REM LFERIZ Y, Th
XL, BEOBBELIZV LAV, RERREBIEEORE L X b
TEEEME AT, _ ‘ ‘ |

2T, SEREEERCIEREICN U UHERED S EES k2 hT
WZetd D, BEHRD D OIZI0BERICHRBIE, BHENE, BSE
BEBERLTOBZEAREINTNEY, /-, NEHOLMKRES
X T BTEEAND FHREH B R OERIBERE OSBRI AN > 5L £ X
bh T3,

5
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E1-1@ZBEEEFREICS 2EMRENEM(L (kleihues2000)

S picukmmm sl A

TP53ER (>65%) EG‘ER
#IE (~40%)
PDGF-A, PDGFR-a BRIRER (~60%)
BEIRE (~60%) )
MDM 2

g (<10%)

1 LOH 19q (~50%) BEIRE (~50%)
RBER (~25%) . PI6RE (30~40%)
Soptn LOH 10p & 10q
LOH 10q 2B (200
PTENER (5%) PTENZER (~30%)
DCCREH% (~50%) RBZT R
PDGFR- « 1818 (<10%) :

—%, BEBOMECERET 5T L S CNEERLEMBAERT S L0
SHEN D, BRI L MEBOBMRIEE Sh, ZiUCEE L CHEES
26 RE T BRI NIESOREIC DAL B BRENEIEI TS,
BAE, B30T RAEG O 2 4 C & RIS BEAEAE & DBBEMI DL
TOREREHFIEE N T3S, |

BES CIREEE I BEN AR M LTV EHE L 554, LT E
DEERABETE TOAWI LISA, HHEEOMEREE O E R
METETHMTAEEN-HBIE00, SHESIHENBEIC LS
Bt d %0,

B) | nEmonsms

ERicE W TIHEBAABED Y AT AN A+ A IIBBENTED
+, MIEEOREFEIZOVTEREEZIIB ST, 20066
DKEr RAAEEE S (central brain tumor registry of the United
States ; CBTRUS2006) = &g, KENC 13 5 BRMERIERS O BRI
ACOWOFAS 7= 0 FER14.8N (BYEET. AN, BUHEET.AN) TH
D, BEUTIE, BH4.5A, KIS I AL SR THD, &kHICETS



[ ZB3hS5H1-NEROERE 7

WO SERBIOREAEREIX LREEICH 30, ZOEABL LT, 197041
D CT 2+ v R1980FERD MRI 5 EDEREHRBEDLRMNEL bh
5. BEOEREPARERDOATIN, DRENEMEINE I LT, B
RICIEENRER INAZ L2 L v, TFE, BICHIMERDE LW
DIZER) VSETH Y, FOEMITIT, BEWE, TERRELEOR
MEZEOEMASER I TS, /-, /NRB L UEEEOKIEE 11
LT 30 EEDEED—DTH 5,

) e E Rt

(D) EmpAE

FfEE 2 @St (brain tumor registry of Japan)”iZ, HZARGHRIRIZE
Z2DBHLTI0H F ) ORFHFRNBIERLSEOF — S 2 EHUBH L~ $
DTH5, 1969 (BBR44) FLIk, FRE & & Z4000~50005E45, 4519
8000 & D BRI N T 0, BERE, £HEELESEBTLL
EhTna, .

1984 (BBFI59) ~1996 (FEm%8) FEDEMSHISISFIZDWT, BE 4
BEOBWEDOIIHREBIED2.3%T, BHIEIE26.2%, T E&ifE
15.2% , fHIZ3R0E10. 4% B F MUISHENT W B (1 -1), EEEBITAB &, 15
RARMONRTIE, FHEBIEAST. 5% & L H L4 L®, ¥ M
fE15. 4%, SHEMHGEAEY. 0%, BERENE2. 0% 5> Tk D, AL IE &
DHEEMBEL-TWS, 7=, 70U EOERETCRLFEEOTEDIT
RENEAE42. 3% T, B\ THRBAE26.9%, TEEIREL. 1%, FSHE

F1-1QEFLEMEHC & 2 BEMBEORE (1984 ~1996FH 43 5EH)

8/ ()

=fl <15 15~69 >70
BIRIRE : = 27.3% 57.7% 24.3% 26.9%
BHISE 26.2 2.0 26.2 42.3
TEARE 15.2 1.9 17.2 10.1
HREE 10. 4 1.1 11.8 7.1
EEIREE 3.5 9.0 3.3 1.6
B LB 2.9 0.4 2.6 6.7
MEFE 1.7 0.4 2.0 1.0
RN - R 1.6 1.6 1.7 0.5
R imfaREE 2.8 15.4 2.0 0.0
*3 L 8.4 10.5 8.9 3.8
sgt 100.0 100.0 100.0 100.0
=" (n=51,818) | (n=4,070) | (n=41,653)| (n=6,095)
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- (2) #89%

7.1%ThH0, THIZEH) V86, T% 08N T O 5,

FRRBRED L TOHEE I, BFIE (2MAE grade 4) #32.4% L &
%<, BT EMRME (grade2) 27.0%, BRI EMAE (2HAz
f& grade3) 17.2%, ZZERBIES.5%L K> T35, Th EMICK
S>TEDEEIRAELL BE>T03, ISERBO/NETIZEHFMEH
29.2% , IBHHE5.4% TH 5Dzt L, 70% L _LOEEE Tid, 59.9%%
BHETH D, AW L BHEOMRBEIITHRBBO LT
nh3.

RENZBEREKEZEOERYMEE1-2107 7. BHFEII60HNA %
V-2 LT 3RHEIZEVEETHD, Bhibidl.4: 1 THMEIZE W
(B1-20). TRt LEMEETIRETZIZIRAKTH D, 0ERBEL
HA0EMRIZE <, 10KFIRICE S 1 20— 255 (H1-20). B
REMBIEX, 2O BE0ONENGETHS.

H1-2@XRABES O FR DO
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I B35BSOS

REMSAEIS BRI (2. 8L LMIZHZVRET, IFREIISER L 570
BRETELAHTS (B@1-20Q). #EHENOELLY 1 1 1.3 ki
HT£<L, 50ER» 5608 — 3% 3,

TEEREDR, 2ETIITEMHICE ST, ALEVESWETE
TRARAE 1350 R A H60RERIZ 1 DO — 2 A RTDARTH D, 20855
0BT TOE - 3 hHEEFHhE LTS 0 F EENTERR
JETH5 (B1-2@), BREEOMML TW3EMY v/ iEI13605E %
E—o & LABREDRMIZEL, Bidl.3: 1T 5.

(3) FamERT

BB T3, MBRUT AT RE S MR T T ROMRVERE L Z L 1'%
W, BEABZEETLHBEETHIL, IEREIBHTHEZ L ThTildk
<, MU L-THETSZ L EF\. ZhIIHL, BFEOHAIE, »

ADBHICRRENZE LTEPREPEDELL , ELPORBOES 5

TNM ZEEAS TR ES AL,

RI1-2ICRENEREEORBEEGFELRT. BEED SEL TR
93.7%TH BDIZH L, MZRE (X )4 — <) 246 TIE38.1%Th
D, 2055, EMIINEIZ66.5%, BIFAREMNINEI323. 4%, EFEIR
7.0%TH 5.

BEASAE i E O RMIEE T3, EERMNIZFHICEE T3 L TiRE ¢
BIERNTES, ZhZHL, MEBEOTRICEELEZ AT LEL
T, Filr, BaHsR, F£85, HRT0OTEE L~ (performance status) #3d
BLnbhTng, X5ICHEHEREIC=tuYy L7 (= buvRE)
RONFEREREHHTEIET, PRORENAOND T L HBERIH
720, EE2EMETC L 3EFEETELEROERS AL NS,

a) & & '

FRRBREOEFRIISOELBES L AMITIET T3 @ER4%4 8 > T\ 3,
EHEEDOTFEFEIO0%IZE TH 515, 70K TI1340%, 808 T it

FR1-2OMEBZLELIC L 2 FBEBEN 5 FRBEFE (1991~ 19965 B SRAEH)

FEBIE 15 25 3 4 | 5%
EiRfafE 1573 | 89.6% | 79.7% | 73.8% | 70.9% | 66.5%
EFRE RS 1066 | 67.6 | 43.0 | 32.2 26.4 23.4
B 2125 | 55.2 19.6 1.4 8.8 7.0
ZTRIERE 152 | 9.3 91.8 87.1 83.8 82.0
SEFH S BRAR R 43 | 87.5 84.7 | 75.0 71.7° | 68.2
BHfE S 6367 | 97.9 96.6 95.7 | 94.8 93.7
2Tt —7 5757 | 73.3 51.9 | 44.4 40.9 38.1

9
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B1-3@%E5), FHI5 FEEE
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100
80 — EMpafE
60 s £ AR PRI

—o— B 2HE

- ~\<y ~o— BB
A N

40t

201

R o ~
-
0' L 1 1 1 1 A 1 1 L 1
0 5 10 20 30 40 50 60 70 80 90
F@p

0% TIIETT5. BEETRIOREL T L ICHETNZFTREZZ L -
THEHRBOEKTHALGNS (E1-3). Zhid, EMlalE, BEZREME
[E, BHEOTRTCIIETAERATH Y, BMEDS ) 4 — v i3
WHCBIR A PRARTHBEVAS,

b) #iaidD;FEL NI (performance status)

XBESE #% O performance status %83 &HiEE LT, karnofsky scale
& eastern cooperative oncology group (ECOG) fﬁﬁ%ﬁﬁ EhTWaBH, i
[EE2ERE CIIEERENE £ EER, BREROA, BER, IRENE

U, EiREE, BRE, PRRPIXREEO 7 BRSO TR L T 3.

IR ESS £ OSERIIZ O ThY 1 U TOEFITH 3720, Zh
AR 5 B COATIIE S (K1-4) IR, EMBUETIE, MIE
REEEEROBICERENAL NED o728, BEE TR, T0EIIL
%<, EUEECORMEROBENATL T3,
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Primary diffuse leptomeningeal gliomatosis
followed with serial magnetic resonance images

Satoshi Ishige,' Yasuo Iwadate,' Hiroshi Ishikura? and Naokatsu Saeki’

Departments of 'Neurological Surgery and 2Molecular Pathology, Chiba University Graduate School of Medicine, Chiba,
Japan

We report a case of primary diffuse leptomeningeal gliom-
atosis (PDLG) followed up with serial magnetic resonance
images (MRI). A 45-year-old man manifested with bilat-
eral abducens nerve palsy and meningisms. Repeated MRI
revealed diffuse leptomeningeal enliancement throughout
the central nervous system without intra-axial mass
accompanied with the dilatation of ventricles and focally
enlarged cerebral sulci. Brain biopsies showed a leptom-
eningeal gliomatosis. The MRI findings described here
would contribute to the diagnosis of PDLG among other
common diseases diffusely spreading along the leptom-
eningeal structures.

Key words: glioblastoma, glioma, leptomeninges, magnetic
resonance image, meningitis.

INTRODUCTION

Dissemination of the parenchymal glial tumor cells along
the cerebrospinal fluid (CSF) pathway, called secondary
leptomeningeal gliomatosis, is a common .disorder which
is detected in 20% of malignant glioma cases examined
by autopsy.' In contrast, primary diffuse leptomeningeal
gliomatosis (PDLG), in which glial tumor cells extend dif-
fusely throughout the leptomeninges without forming
intra-axial lesions, is a quite rare disease.”'® Because of its
non-speciﬁc‘félinical features and diagnostic images, the
ante-mortem diagnosis of PDLG is very difficult to do. We
report a case of PDLG followed up with serial MRI and
successfully diagnosed in life. The clinical manifestations
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and sequential changes of the MRI findings described
here would be helpful in leading to a correct diagnosis of
PDLG.

CLINICAL SUMMARY

A 45-year-old Japanese man without significant past
medical history, complained of general fatigue and
noticed a weight loss of 10kg over 6 months. These
symptoms gradually worsened and 4 months after the
first symptom, he was admitted to hospital when he
developed diplopia, nausea and vomiting. Neurological
examinations revealed in him bilateral abducens nerve
palsy and meningisms. The CSF analysis showed moder-
ate pleocytosis and elevated proteins. The cytology for
malignant cells was also consistently negative. A MRI on
admission showed mild dilatations of the ventricles, corti-
cal sulci and Sylvian fissures as well as leptomeningeal
enhancement on the brain surface at the bilateral frontal
opercular regions and the pineal region (Fig.1).
Repeated MRI revealed progressive nodular dilatations
of the cerebral sulci which indicated multiregional
trapped CSF. Diffuse leptomeningeal enhancement along
the whole brain and spinal cord was also noticed with
prominent enhancement at the brainstem and upper cer-
vical spinal cord (Fig. 2).

To establish a histopathological diagnosis, an open

biopsy was performed through the right frontal craniotomy

and some affected cerebral gyri were resected. After the
operation, three courses of chemotherapies were adminis-
tered, including methotrexate, doxorubicine, vincristine,
nimustine and procarbazine. Although the leptomeningeal
enhancement on MRI was slightly reduced after the
chemotherapies, the nodular dilatation of cerebral sulci
gradually progressed (Fig. 1). Repeated MRI studies dem-
onstrated that no tumor was present within the paren-
chyma of the brain and spinal cord. He became comatose
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Fig.1 Sequential axial T1 weighted magnetic resonance images (MRI) with gadolinium-enhancement, (A) on admission. Mild
dilatations of the ventricles and cortical sulci as well as leptomeningeal enhancement on the brain surface at the bilateral frontal
opercular regions and in the pineal region were noted, (B) three months after admission. A ventriculoperitoneal shunt was made
and the dilated cortical sulci was shrunk, (C) six months after admission. An open biopsy in the right frontal lobe was performed,
(D) one year after admission. The dilatation of the cerebral sulci, suggesting multiregional trapped cerebrospinal fluid (CSF),
became more apparent and mimicked multiple cysts with the progression of the disease. The serial MRI images clearly showed that
there was no intra-parenchymal tumor mass.

© 2007 Japanese Society of Neuropathology
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Fig.2 A magnetic resonance image of whole spinal cord
taken 3 months after admission, (A) a sagittal T1 weighted
image showed a swollen spinal cord and narrowing of sub-
arachnoid space, (B) a sagittal T1 weighted image with
gadolinium-enhancement showed diffuse leptomeningeal
enhancement throughout the spinal cord. The anterior median
fissure at C4-5 level was especially enhanced. There was no
intramedullary mass.

and quadriparesis 3 months after the biopsy, and died after
an 18-month course of illness. No autopsy was performed.

PATHOLOGICAL FINDINGS

At the time of biopsy, it was found that the cerebral sulci
were dilated and filled with yellowish, friable and gelati-
nous materials, which also covered the cortical surface.
These materials did not invade the dura mater through
arachnoid. Resected specimen included these materials. A
microscopic analysis of the resected specimen revealed
polygonal- to spindle-shaped tumor cells with pleomorphic
hyperchromatic nuclei diffusely extending throughout the
subarachnoid space, but no subpial infiltrations were con-
firmed. Necroses with pseudopalisading were found in
some areas (Fig. 3). Immunohistochemical analysis for the
glial fibrillary acidic protein (GFAP) was positive on the
cytoplasm of the tumor cells. The MIB-1 labeling index was
13.4% (Fig. 3). Based on these findings, a final diagnosis of
primary diffuse leptomeningeal gliomatosis with the histo-
logical features of glioblastoma was made.

S Ishige et al.

DISCUSSION

The diffuse expansion of primary glial tumors through lep-
tomeninges without subpial infiltration, called PDLG, is an
aggressive disorder with diagnostic challenges. In previous
reports, the initial symptoms, radiological features and lab-
oratory data of PDLG were non-specific and mimicked
meningitis; a CSF analysis showed elevated proteins, pleo-
cytosis, negative bacterial culture and no apparent tumor
cells.***'%2 When suspicious cells are seen in CSF, staining
for GFAP may facilitate identification of malignant glial
cells.*'® In the present case, although the clinical manifes-
tations were non-specific, as in previous reports, MRI stud-
ies provided some characteristic findings. The sequential
MRI showed progressive focal dilatation of the cerebral
sulci accompanied by leptomeningeal enhancement. In
previous reports, MRI studies of leptomeningeal glio-
matosis usually demonstrated the enhancement of the
leptomeninges and peri-ventricular regions, ventricular
enlargement and the effacement of the cortical
sulci.7#1012145 The progressive dilatation of the cerebral
sulci observed in this case was not reported previously and
its diagnostic value should be elucidated.

The leptomeningeal enhancement was reported as
being seen predominantly around the brainstem, cerebel-
lum, or spinal cord.” PDLG is thought to be a neoplastic
transformation of cellular elements of heterotrophic neu-
roglial tissue within the leptomeninges.'” These tissues are
found in 1% of autopsies and many of them are detected
around the brainstem or cervical spinal cord.” In the
present case, the MRI at early stage also showed leptom-
eningeal enhancements in the pineal region and cervical
spinal cord as well as on the brain surface at the bilateral
frontal opercular regions.

For the present case, an ante-mortem diagnosis was
established by a histopathological examination of the sur-
gically obtained brain tissue. Furthermore, repeated MRI
studies confirmed that the tumor was not present within the
parenchyma of the brain and spinal cord. In most reported
cases, however, rapid neurological deterioration resulted in
death within a few weeks from the first symptoms, making
an ante-mortem diagnosis difficult.**'? Since most PDLG
cases were diagnosed by autopsy, no anti-neoplastic treat-
ment has commonly been administered. Irradiation or che-
motherapy was attempted only in 13 cases, four of which
survived for over 15 months. In contrast, most of the other
reported cases died within 6 months from the first symp-
toms. Since many cases of PDLG with longer survival times
were reported as being treated with combined radio- che-
motherapy, these aggressive treatments may have some
efficacies in a subset of PDLG. However, we did not choose
radiation therapy becausé the expected radiation field was
extremely large. Instead, three courses of chemotherapy

© 2007 Japanese Society of Neuropathology
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Fig.3 Histological examinations of a large specimen obtained in the right frontal lobe, (A) the tumor cells extended diffusely
throughouit the subarachnoid space, but no subpial infiltration was confirmed (HE stain x100), (B) the tumor cells were polygonal
to spindle-shaped and had pleomorphic hyperchromatic nuclei. Necrosis and pseudopalisading were also found (HE stain x 200),
(C) The glial fibrillary acidic protein staining of the cytoplasm of the tumor cells was positive, (D) MIB-1 labeling index was 13.4%.

were administered and the patient lived for 18 months.
Although the efficacy of chemotherapy was not proved,
these facts suggest that the anti-neoplastic treatment might
improve the prognosis of PDLG. Recently, the efficacy of
temozolomide in the treatment of PDLG has been
reported.'® This new drug will be an important option in the
treatment for PDLG. To start the anti-neoplastic treatment
for PDLG, an early diagnosis is necessary. We should be
aware of the possibility that PDLG may be the cause of dis-
orders diffusely affecting the leptomeninges.
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