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Evalution of Our Treatment for Glioblastoma.
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Result of Chemotherapy for Malignant Glioma in Chiba Cancer Center
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A study of our chemotherapeutic regimen against malignant glioma

H A E R R ZE R e
e BA. SLEFE], IR —. IiOsCHE, FARETEEE. & HEKR,

HEARER. 4 BA

[ZU®IC]

BT A -~ OBRBICEHLTEL OB S
NTELIZBMMDET, FRIZEEDSTAR
T. median survivalld 2 FELL FR2ORBHRTH BV,
FLT, BEORTHILFEREIRN T ZLENTE
T, TOHFEBRBIIAEL, ThETREZOMD
BhEOSHALERENER T VA - DI
B EhTEL, UL, ik 0FEH Ol -
B OB, B MR GME, EHlobD
B EoMENSD., FETABMRELET T
HEREARN,

INET, BT A —<ITkd 2{bERER &
L Tld1-(4-amino-2-methyl-5-pyrimidyl)methyl-3-(2-
chloroethyl-3-(2-chloroethyl)-3-nitrosourea hydrochlo
-ride9(ACNU)R bEN RN H B LEAZ SN, Tabh
DE<FHENTVAEZIEDHD, RADEHTH
19794E M 5 1 988EE £ TIZH0M DEH S ) A —< D
F T HEREEEIC T DACNU &vincristine Z#l & &H
AL EREZEIT L TE2A. median
survival 145 A LB EBOMREREIFTDEENT
EF, HILLWBHPAFREORMAEZRELTE
TEs

—7, 1983EEE M 5 [ FFN £ CICIFMARIE Iz 3§
R MBS N T W zcisplatin (CDDP) &
etoposide (VP-16) 25377V F—< DIRPWITHILH S
N, HEMEIENEE T hBDTHEY,

ZTT, RADMBRRTHIIBFORENSIEIZD
CDDP &VP-16Z$lAaabE M0 0o ha—ILz
TERR LT, BHS ) G —<BEOWEROHIBIEEIC
B LU, TORE, 19944F ZTOREKEEENLART
OfBEERBR T EICXVRFARERS L
WTEREDTIIIIHRET 5.

(xR &AiE]

SE, 19884FEMNS 19Oz O 7o ka—)b
T LIz 45pl OBEM S U A — < BE OH TEHR
ENARETH o 8B ERBOMBE LI, T
TOBREFIZ., EfENICRUEEMRE (204) &
BNIEBEREMEESE (184) tWich. Bk
BRIARE I IR A M O BRIER, M/MRIZIER T, JFH
G 2 EAKERLHIBEOME IIRHFICRY RN
yrof

B4 O LWCDDP,VP-16& iz 7o b a—)b
Id. Fig.1DStep 4ITRL ML THHA, M %7l
EMICHR L TLEMEIC, £9FMRICRTICRE
# L THB W 7z0Ommaya reservoir’?® 5 adriamycin(ADR)
DR 5 % Step 200 < JgfT L. #iek 2 HE i
radiationZ FIA T 5. & 51T, T ORF A TMIEFERIC
MoMBRNVWI EEZHWRALIZEICSep 40
CDDP, VP-164if il D251 % radiation I~ A ThiafT
L7z, 7=, 4 @3] % O K% % TCDDP,
VP-16E O BF A RENREH TN T W S
interferon(IFN)- B O &5 7>/, LA L. IFN-B
DESHMMIBEICEL>TELEHLE. O
CDDP,VP-168f il D% B (L Z FR L 133 B Z 1227z
WL 3T—ZMEfT L. Step SOSNRHMERFRICBITL
e

fER13, Kaplan-Meierl I TEFHIRR ZER L.
19884E LART DI 104E B £ & 4% 5 & L Tvincristine
nimustine D BERA L 21T > Tz 2B DOEH T Y
F — < B#H O 4L 7F Hh# % historical control & L T
Kaplan-Meieri: THE L 7z,

[ER]



Survival Rate

Fig 1

Protocol for Malignant Glioma (anaplastic astrocytoma and glioblastoma multiforme)
Dept. of Neurosurgery, Nippon Medical School

Step 1 Operation
Step 2 Local injection of Adriamycin (ADR) 0.5mg/day X 10times (every other day, stars one week after operation)
Step 3 Radiation : 50-60 Gy for 5-6weeks
Step 4. Administration of cisplatin (CDDP), etoposide (VP-16) and interferon- B (IFN- B ) : 3 week-cycle is administered 3 times
Step5 Maintenance therapy {out patient) : administration of IFN- B, Lentinan and 5-FU
Step 1 G Operation
=——s One week interval
ADR 0.5 mg/day X10 times
(every other day)
Step 2 —1
Radiation : 50-60 Gy for 5-6 weeks
ICER Step 3 L : ]
! Step 4 Administration of CODP, VP-16 and IFN-B
[sioele [ ondoycle | Suooe |
One cycle (3 weeks) consists of
CDDP 60 mg/m? d.iv. Day 1
VP-16 60 mg/m? d.iv. Days 2,3,4
IFN-B  300-600X10%U d.iv. Days5-21
Maintenance
therapy —Step 5 Maintenance therapy
{out patient) [ o
IFN-B 300-600X104U, d.iv,
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Fig. 2
Survival Curves
(9%) grade 3 and 4 (by kaplan-Meier method)
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ICE: Interferon- 8, Cisplatin, Etoposide

Vn : Vincristine, Nimustine

once in two weeks
4 mg, once in two weeks
150mg, p.o., every day

Lentinan
5-FU
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Postoperative Chemotherapy with CDDP,MCNU,Etoposide and IFN

for malignant glioma:Gunma Brain Tumor Study Group
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Radiotherapy combined with daily administration of low dose cisplatin

for glioblastoma multiforme

R B2 K 2 i tete o4
Department of Neurosurgery, Gifu University School of Medicine

el . R OB, EmEEt, &KH OF. WE 5A
J.Shinoda,M.D., A.Hara,M.D.,T.Ueda,M.D.,N.Sakai,M.D.,H.Yamada,M.D.

<Summary>

The aim of this trial was to test the assumed efficacy and
safety of radiotherapy combined with daily adminstration of
low dose cisplatin(CDDP)(RCLC therapy)for patients with
glioblastoma multiforme(GBM).In 23 adult patients with
supratentorial GBM,  postoperatively,low dose CDDP
(4-6mg/m*) was daily admini strated intravenously 30 minutes
before external irradiation.In 8 patients,intra-operative radiation
therapy(IORT)following surgery was added before RCLC
therapy. Tumor response,time to tumor progression,survival,and
toxicities were analized.There was no case showing a tumor
response to RCLC therapy.The median time fo tumor
progression was 6 months with a 1-year tumor progression-free
rate of 27.8% and a 2-year rate of 0%.The median survival time
was 15 months with a 1-year survival rate of 59.8% and a 2-year
rate of 32.6%. The survival rate of patients with IORT was better
than that without IORT, however, there was no significant
difference between survival rates.Anorexia associated with
nausea occured in 60.9% and general fatigue in 13.0%.
Leukopenia and thrombocytopenia occured in 30.4% and
39.1%,respectively.However,none of the patients had to be
withdrawn from the therapy due to these toxcities.Other toxcities
were not observed.In patients with GBM,daily administration of
low dose CDDP was not found to enhance tumor response to
irradiation in this study.Regarding toxcity,however, RCLC
therapy was thought to be a safe regimen.In addition,the survival
rate in this study equaled the better rates previously
reported.Additional randomized clinical trials of RCLC therapy
for GBM may be warranted to compare to radiotherapy

combined with alternated doses of CDDP or with other drugs.

Key words:glioblastoma multiforme, cisplatin,

radiotherapy,survival,intra-operative radiationtherapy
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Table 1 Table 3

Entry Criteria for the Study Protocol Total CDDP and Radiation Doses and Distribution of Tumor Response
newly diagnosed glioblastoma multiforme cofirmed by histopathology ;'j:)“‘ Iogm; Y '?&“;}15) N:“ﬂ {(;::23::10
age greater than 20 years
Kam ormarn score ter ual to 40 Total CDDP Dose
?rSky Perf e el e than or eq Mean 203.4 mg 219.6 mg 214.0 mg
no prior radiation or chemotherapy Total Radiation Dose*
normal renal, hepatic, and hematopoietic function Mean 51.8 Gy 55.1 Gy 53.8Gy
Tumor Response
CR 0 (0) 0 Q) 0 {0}
PR 0 (0) 0 (0) 0 (@
sD 8 (100) 13 (86.7) 21 (913)
PD 0o (O 2 (133) 2 (87
Table 2 Abbreviations: CDF)P:CispIalin: IQRI‘-—inu-aDpemtiv: raldio&_wrapy‘. CR=complete regression;
Pretreatment Characteristics of 23 Patients with Glioblastoma Multiforme *ngmfg oo 50 PD=progressive discase.
with [ORT (n=8) without IORT (n=15) Total (n=23)
Characteristic MNo. (Percent) MNo. (Percent) No.  (Percent)
Age
Mean (range) 433 yrs (22-68)  58.7yrs(33-85)  S533yrs(2285)
<40 yrs 4 (500) 1 (67 5 @217
40-60 yrs 3 (3759 7 (467) 10 (43.5)
>60 1 (125 7 (467) 8 (348)
Al R N s i1z
“Male 6 (750) 9 (60.0) 15 (652) RELC& i ;‘d? % [ ) ;j}fc i3, AR
Female 2 (250) 6  (40.0) 8 (348 HifF X N 7=CAiEUMRIIC X 0 Fit O HEAE THE
KPS score
Mean (ange)  70.0(50-90) 60.7 (40-50) 63.9 (40-50) L., BI5., BErAEmZEATHE : CR(complete
E] 7.5 9 (60.0) 12 (522) . R
g';’g 1 gzs; 16D 2 (87 response) . Il % B fig 5w £ A% 50% LL kA
. T I o 69D PR(partial response) . 5 BIAERZAT50% K b D
Frontal 4 (50.0) 6  (40.0) 10 (43.5) N . . ¥l
il 3 s = 3 (130 HENETIT25%RM DK SD(stable disese) ‘iﬂJ
Occipital L (23 ) 1 @y A AR A A1 25% Ll £ o B K : PD(progressive
Temporal 1 (123 5 (333) 6  (26.1) '
Decp Seated 0 © 3 (200) 3 (130 disease) & L7z,
of Resecti _ .
Exsin;psy 0 © 3 (200) 3 (130 i, EEERE (BHEA) ZTOMMZENMGT N
i i 0 5 21.7 ~ .
Pt : @n 3 89 5 & < ROLCHREEME 7164 ARIZ 1 AMIC, ThRRER
Gross Total 5 (625) 4 (@67 9 @9 24 AFIZGAEMMRI Z {7 L7z,

4) BIfE A OBF

RCLCHE ¥ A 13— Rt & B IR AR 35 K OV £ 9P L O
P EE< HEICHE TS L b, HERH
Mk D mERKOBE, EFHREZT L. &

Abbreviations: IORT=intmoperative radiotherapy; KPS=Kamnofsky Performance Scale.
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SEIE 1, KL ECRE IR T Do RPISFIIYIRR test & W THET MM 217 > 7.

AT SN TH 0 (RIRAIA G OP, T4 R 641 5) s FFE (FHIK) TN & EFF MM O

RO S, A RRaH) . N ANE. BOEF OB MRS G AT HEAT B & 0 BEEFETE (BRIRK) FTO

EHIRAE IR E L 7= 801 TS S ot =, BT AR & A 7E R 2R, Kaplan-Meierh iR O 5

17 10 ~ 156Gy @ 4ff & B8 &t (IORT:intra-operative ER (FEWA) MR, £FERERHL. [0RTHF

radiation therapy) #f7-7= (Table 2). M. &4l ROH K EMH AR (ﬁiﬁj{}aiﬂlﬁ$\ﬂ$#$®§§

RCLC 5% 1 1ok U388 453 HE 40 35 & T | ORT 456 2 3 51 S e o B t#iZlog-rank testZAWTHEHRIFZT >,

prENTH D, MEARSOFRNY M OA fERE

4000/mnBh k. f/NEEK150, 000/nn AL, FHEAE. [&R]

AFHAEIT & BICIER TH o 72, 1) CODP#& 5 it & HRATHEAR B

9) RCLCHE: CDDPSE #3513 214mg (115~300mg) T, FAH
Bt s 7 (1 B 20y 0 4188 & 235 B #afT) 0305 SRR Ik 12546y (40~61Gy) T o7z (Tabled) .

A1 1= CDDP4 ~ 6mg/n*/day A= & 100n 1 iZ#EAR L. 930 2) N /AR

SOl E GERET A O3) AHEEL. S PRI SR ATDN, ROLCHEPERE, TK77

132 M430~40Gy, BFT20~306y TH~ DO#HR R I ExEBRWICTHEMTE 2D - LIFI TREHFASDT

50~60Cy & L7e. Ho7c. RCLCHEIEDHEARE, FRTANEA % REICHHE T

3) JHE35% #4611\ 300 SR D F-Ai
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Fig.1

Kaplan-Meier tumor progression-free interval curve of 23 GBM patients. Median time o
tumor progression after completion of RCLC therapy was 6 months. One-year tumor progression-free
rate and 2-year one are 27.8% and 0%, respectively. RCLC therapy = radiotherapy combined with
daily administration of Jow dose CDDF, GBM = glioblastoma multiforme.
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Fig3

Kaplan-Meier survival curve of 23 GBM patients. Median survival time afler the initial
surgery was 15 months. One-year and 2-year survival rates were 59.8% and 32.6%, respectively.
GBM = glioblastoma multiforme.

D OL4FI T, SDI2fl, PD2HITAH D, CR,
PREIIE A 5 Ninin- 7z (Tabled) .
3) EEER (YK FToMBEEER

RCLCHR AL TR K 0 BB 5 (B KR) ETOM
g (MTTP:median time to tumor progression
V6 AThHO, |FRR2EROEREBEE (FH
xK) MG RFTEHLhFH, 21.8%, W THo
(Fig. 1) . M. IORTHETTRECDOMTIP., | FERU2ERO
EEERE (FHEKR) MREehth, 85 A,
25.0%, 0% TdH V. IRTHEFTHOETNEI»A.
33. 7%, 0¥ Tdh-o/, I0RTHEfTE EIEMEITRETIINE
EERE (EER RRIcEELRERASNREN S
7= (0. 5=p=0. 75) (Fig. 2).

BB VIR AT B 5 OAEGF MR RAEIZI65 AT
HO, HERVCUEEERIIZNEN. 8%, 32. 68T
Holz (Fig 3) . i, TORTHET B 0 4= 77 R g fi,
VERVFEEFERIZU A, 87.5%, 31.585TH Y,
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Fig.2

Kaplan-Meier wmor progression-free interval curves of 8 GBM patients with IORT and 15
without IORT. There was no significant difference in time to tumor progression after completion of
RCLC therapy between these subgroups (0.50=p<0.75, log-rank test). IORT = intra-operative
radiation therapy, GBM = glioblastoma multiforme.
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Fig4

Kaplan-Meier survival curves of 8 GBM patiens with IORT and 15 without IORT. There was
no significant difference in survival rate after the initial surgery between these subgroups
(0.10sp=<0.25, log-rank test). IORT = inim-operalive radiation therapy, GBM = glioblastoma

multiforme.

IRTIEfETTRE DT NIL9 - A, 40. 0%, 30. 0% TH >
7=. IORTHEfTHE EFEMETH CTRAEFERICERERER
AHLNEM- 7= (0. 1=p=0. 25) (Fig. 4).
4) BIVEH
BRbLEHEEICHSNERIERIHEILRERTH-
Too BOZMHES BERFIRA14H] (60. 9%) TH SN,
S BAPIIEE Z S MVERZZE LA, WTh
Ho b EHROEATEROBEZAZ, T
N5 OHLEREIR & CDDP# R 5 & & ORITHBY I A
Shiamof. TOM, 441 (13. 0%) T2EERKD
FHAAD o 7= (Table 4) . B imIREEA (<3500/nn’)
VT (30, 4%) TH SN, S B 1FIE2000/am* LA T &
OG-CSFOERAZBREE Lz, HmIREADORE
L CODP#IR S RO HEBEIEA S s Te. 1L/
B (<130, 000/mm?) F3947 (39. 1%) TAH BN,
Wb /N f OB BT o foe HU/NEIEA
OREECPRFEESROMICHBEEZA NN



7z. (Table 4), T, MmIKELZHRE O
HAE. BHAES. MoBMBMEREZRIFHR, B
FUMEZHIFT R OBLIZA 5 hisho T,

[E£]

CBMIZAEFHIM P REI0~124 ANRT LI 1T,
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TBURHRIE R HE 4 O A &b B OFUEHRI 2 N A /-6
KHRBEMTHOHNTWASA, REHMEY < BER&EIE
Fon Tz, UL, g iciatsiagEsigm
126, BMUMICHEYICThN S T EACMD Fi%
BEFEFO—DOTHB I LICEBRO—HEH TS
0. WHZEHREITHSHRBH 217 5 h S B oM
MEAAS, HFE, BHEEEY, E GEniR
) M FEBEY IO USRS R A B i
HOEHRIE#E I HF A L TA O CDDPEE H ¥ 5 Dt 0t
BENTHBH, TOAAENREIhTNWS, 2D
LORDRTOCDPOEFAEILZ, HEOBERD
CDDP D F H: T L~ i 40 2 & O BIVEH o 3R 2
BRICHABDZENTEZHED DD, £z, R
DIT o HBERTIE, in vilroTCOPIE & FEH
gl ioma#ife i U MRS R HERRIE F 2R3 2 & ASEEEH
INTND CGRER) . SEIOEBKRRIZIZDLS
RERICESETbiz. EERKEFIETOCDPOE
SR INETOMIBKE TCOBKRBRTHWS N
RZREBEL 4~6mg/m’/day & L7219, EEE5mg/m*®D
CDDP Z 3l H sl ieiE L7z &, CDIPIZH&K=ERS
Tl EMEINTOE, 14A%IZ132C0DP M
HPIREEIZ0. 6~0. 9g/mliTiz 0, RHMTL % ks
AU, T0me/mmt % | [E# 5 L =6l L0 20mg/m &4 H
HMHEES L E DB WIEER X NS L X
hTws,

FEMEEITFTE L O . GBMAIAD O HUH a2 4k AR U
TERE<HLENTED., E, WEMSRENS B
SEIBTERM, Lk S OPERIC X DREAN, $iT
S0XLL E DR/ ERTCMIZMEA ¥ TH B, Baker 5
"3, CBMEBEOFHRTFO—DIiciitiaticks
JEEHE N R EZTTBY, 6261 DB S 5134
(21%) THEBRIERIT X 0 50%LL _E i 85/ H1E 5
NICEWMELTWBEHN, —BNIZIE 0L S ITHE
KRB TCR, PREFIHIIMHS OMERE < e
WHHIRZERD, B&ANS, KIFFHETIICR, PRIE
PHZ P A 509", RCLCHEEHE DCBMIZ 33 5 S 5
INEHRITFER E s Tz,

RCLCHEPEAE THEM & OMTTP A6+ A, 1B L T2
FHEBHERE (HHER MFRNRENENT. 8% & 0%
EVDRFIRIBL THETREHLER TRV, Gdig
WMRITHIBZB S 2 E, EREODTMLE
FREEZOBBICTIRA 2 &M TE 3720, CTHR
BT D ENTTPHERE (FHEA) MHRLENE
Lo TWBAfiEldid 5,

Table 4
Toxicity

Toxicities No. (Percent)

Nause 14 (60.9)
Anorexia 14 (60.9)
Vomiting (17.4)
Fatigue (13.0)
Fever (0)
Headache (0)
Neurological (0)
Renal )
Hepatic (0)
Leukopenia (cells/mm’)
3000-3500 0 (0)
2000-2999 6  (26.1)
1000-1999 1 (4.3)
<1000 0 (0)
Thrombocytopenia (cells/mm’)
100,000-130,000 4  (17.4)
50,000-99,999 5 (21.7)
<50,000 0 (0)

coococoWwa

EFERE SN TWE —EOREEICE D X%
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RanTna™ (RS ICESENEES S EH
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VEKPSZA LTWE) S A T0RTHEFT B84 D 4 75
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LA S i OHERRIEZN R 25| SR Z LTSl fEtk
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IMERANTIN T AN, WFhbEELLD
W<, WHRITEETE, ToM. FHieziad
kR ® . MREROEL b A SNT, BOHEE
MEMN o2 (60, 9%) . WEEERSHEO M= HEH
ETTHAMARETH > c. TH 5 OFRE L DRCLC
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DR T EB2RRBITIEE S TR, RCLC
PR ICBMIT S LEMN 72285 & MR DR TE 2 #iB)
BEEEZ SN, 9B BIER 2L ERSBRE
HETOITFETHS,

(6°¢))]

1)Feun LG,Stewart DJ,Maor M,et al: A pilot study of
cis-diamminedichloroplatinum and radiation theray in
patients with high grade astrocytomas. J Neuro-Oncol
1983;1:109-13.

2)Stewart DJ,0'Bryan RM,Ai-Sarraf M,et al:Phase II study of
Cisplatin in recurrent astrocytomas in adluts: A South
Oncology Group study. J Neuro-Oncol 1983;1:145-7

3)Spence AM,Berger MS,Livingston RBiet al: Phase Il
evalution of high-dose intra-venous cisplatin for treatment of
adult malignant gliomas recurrent after chloroethyl-nitrosourea

J Neuro-Oncol 1992;12:187-91

4)Morimer JE, Crowley J,Eyre H,et al:Phase Il randomized

failure.

study comparing sequential and combined intraarterial
cisplatin and radiation therapy in primary brain tumors.
A Southwest Oncology Group Study:; Cancer1992;69:
1220-3.
5)Hiesiger EM,Green SB,Shapiro WR,et al:Results of a
randomized trial comparing intra-arterial cisplatin and
intravenous PCNU for the treatment of primary brain tumors
in adults. Brain Tumor Cooperative Group trail 8420A. J
Neuro-Oncol 1995; 25: 143-154
6)Kiu M,Chang C,Cheng W,et al: Combination chemotherapy
with carmustine and cisplatin before,during,and after
radiotherapy for adult malignant gliomas, J] Neuro-Oncol
1995;25:215-20
7)Douple EB,Richmond RC: Platinum complexes as
radiosensitizers of hypoxic mammalian cells. BrJ Cancer
1978; 37: 98-102
8) Chibber R.Stratford 1J,0'Neill P, et al: The interaction
between radiation and complexes of cis-Pt(Il) and Ph(Il)
Studies at the molecular and cellular level.Int J Radiat Biol

1985;48:513-24.

Neuro-Oncology 6(1),1996

9)Begg AC,Van der Kolf PJ,Dewit L, et al: Radiosensitization
by cispaltin of RIF 1 tumor cells in vitro. Int ] Radiat Biol
1986;50:871-84
10).Keizer HI,Karim ABMF,Njo KH,et al: Feasibility study on
daily administration of cis- diamminedichloroplatinum(1l)
in combination with radiotherapy.Radiother Oncol
1984;1:227-34
11)Schaake-Koning C,Van den Bogaert W,Dalesio O, et al:
Effects of concomitant cisplatin and radiotherapy on
inoperable non-small cell lung cancer. N Engl J Med
1992;326:524-30.
12)Milano G,Troger V,Courdi A, et al: Pharmacokinetics of
cispaltin given at a daily low dose as a radiosensitizer.
Cancer Chemother Pharmacol 1990; 27: 55-9.
INLEEE,&H B R BRI T 5
## L CDDPA ik H (i #EH: -A Pilol Study-, # &AL
#Ri% 1994; 21: 1689-91.
14).Begg AC,Behlken S, Bartelink H: The effect of cisplatin on
the repair of radiation damage in RIF 1 mouse tumors in
vitro. Radiothert Oncol 1989; 15: 79-91.
15)Trovo MG,Minatel E,Franchin G, et al: Radiotherapy versus
radiotherapy enhanced by cisplatin in stage I non-small
cell lung cancer. Int J Radiat Oncol Biol Phys 1992;24:11-5.
16k H 8 %, JOMT LT AN L 1T fh - SRS AET AR I= %9 2
/b Bk Cispaltin D3 B £ 50 F BT #RE #E -1 Pl BEdS X
CRIfE A OBE- B REIMEEE 1990; 2: 255-62.
17)Barker Il FB,Prados MD,Chang SM,et al: Radiation response
and survival time in patients with glioblastoma multiforme. J
Neurosurg 1996; 84: 442-8,
18)Levin VA, Wara WM,Davis RL, et al: NCOG Protocol
6GL91: Response to treatment with radiation therapy and
seven-drug chemotherapy in patients with glioblastoma
multiforme. Cancer Treat Rep 1986; 70: 739-43.
19)Bashir R,Hochberg FH,Linggood RM, et al: Preirradiation
internal carotid artery BCNU in treatment of glioblastoma
multiforme. J Neurosurg 1988; 68: 917-9.
20)Mbidde EK,Selby PJ,Perren TJ, et al: High dose BCNU
chemotherapy with autologous bone marrow transplantation
and full dose radiotherapy for grade IV astrocytoma. BrJ
Cancer 1988; 58: 779-82.
21)Kinsella TJ,Collins J, Rowland J, et al: Pharmacology and
Phase 1 /Il study of continuous intravenous infusion of
iododeoxyuridine and hyperfractionated radiotherapy in
patients with glioblastoma multiforme.  J Clin Oncol 1988;
6: 871-9.
22)Roosen N,Kiwit JCS, Lins E, et al: Adjuvant intraarterial
chemotherapy with nimustine in the management of World
Health Organization grade IV gliomas of the brain. Cancer
1989;64: 1984-94



23)Marcial-Vega VA,Wharam MD,Leibel S, et al: Treatment of
supratentorial high grade gliomas withsplit course high
fractional dose postoperative radiotherapy.Int ] Radiat Oncol
Biol Phys 1989; 16: 1419-24,
24)Greiner R,Blattmann H,Thum P, et al: Anaplastic
astrocytoma and glioblastoma: pion irradiation with the
dynamic conformation technique at the Swiss Institute for
Nuclear Research(SIN). Radiother Oncol 1990; 17: 37-46.
25)Levin VA, Silver P,Hannigan J,Wara WM, 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  1990; 18: 321-4
26)Sakai N,Yamada H, Andoh T, et al: Intraoperative radiation
therapy for malignant glioma. Neurol Med Chir(Tokyo)
1991;31: 702-7.
27)Tobias JS,Smith BJ,Blackman G, et al: Concurrent daily
cisplatin and radiotherapy in locally advanced squamous
carcinoma of the head-abd-neck and bronchus. Radiother
Oncol 1987;9:263-8.
28).van Harskamp G,Boven E,Vermorken JB, et al: Phase II
trail of combined radiotherapy and daily low-dose cisplatin

for inoperable,locally advanced non-small cell lung

cancer(NSCLC). Int ] Radiat Oncol Biol Phys 1987;13: 1735-8.



Neuro-Oncology 6(1),1996

R fE#% [CXF 9% Photon Radiosurgery System (PRS)
Zz A W\ R RS RIE AR

Radiotherapy for Brain Tumor using Photon Radiosurgery System(PRS)

RAXTEMRKRY Mgty —  RaRsE

MEEE, F FE, #B ¥ SN R
JIIE5hTF. HERE., AREE, GALH

[(B#9]

PRS &L, #L <BAFEE N7z “compact” 7z/hRIE
MXMENEBEDZ & T, 3k Dstereotactic
frameiZ#HF T, LM PMMNBHBAETDH
S, AEITHIL kg T, BEELIMNE X 10cndDprobe
et DB XN BT, FEL den DAL T
AR 206y 28920 THS . ORI
D7z FE E A~ O E B D0 Fig 1, 2) .
4B OXEOMKER T 2EHE. 2R, BIfE
MEEBFLE.

[ig - k]

W ONBHS 1 7 EO BN 5SS EITRD

BERERE L. | fiRiREREIC Tl S h
JEME R E IS 5 5 B WIZBEIT /B 2 ful |
doseMUF 7= EFEREE 20T 5, FHEHR PR &
LT (Fig 4). 2, EAIBIAR THEEZE & 7= i\
B LTRACtract Z W TOMBENEH
(Fig. 3), 3. FVERHRS 2V EIE /2 & OHE 2 29 Al fE
Hid DM RH 2 WIEERERERBEICH LT,

199546 A & D 19964E4 A F= T2 84 ERI I1ZPRS %
fiifT U7z (Table 1) . NERIImalignant glioma 3
fil, metastatic brain tumor 347, hemangioperi
-cytoma 14, malignant lymphoma 1#IT&HD, 6
Plizfg i h B, 20T E MR B 2 5
frli=,

[&BR])

FFERIZ L DT L2 2R =T 4ERF L,
Karnofski performance scale®80%LA ETH -z,
Fric R AREIR . MEREAE OB HHE DR
»o5Nieho/z, Malignant lymphoma o 147 13 2455
I CT @S L U7 (Fig 3) .

Fig2. PRS OEE



Summary of Cases

No age & sex diagnosis ope prognosis
1 40 M meta (lung) total extirpation alive
2 70 M meta (lung) total extirpation dead
3&6 3 M glioblastoma mult. cyst aspiration
subtotal extirpation alive
4 60 M hemangiopericytoma total extirpation alive
5 62 M mal. lymphoma stereotactic biopsy alive
7 71 M meta (colon) stereotactic biopsy alive
8 52 F rec. glioblastoma total extirpation alive
Tablel. JE#IDE &
€=E)|

Case5 62y M malignant lymphoma
enhancedCT

before PRS

after PRS (24 hrs)

Fig3. $EFI 5 (AMREZERS)

Case8 52y F glioblastoma recurrence

enhancedC T

4 N\

after PAS (9days)

before PRS

Figd. fEFI 8 (RIS

PRS V3B e 8 D Bh vk & U TH(E TH Bh7nfi ik
BRO—-ETHD LEDN.
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BREMI VA —TICXHT S Radiosurgery

Radiosurgery for recurrent glioma

AR FMFREINEL, B
RAR AR TP RS L2

NEFIEX. RAEER. FEIRIELE,
KRR, EARER. SRHKRM,
SFRRR. TR ITRER?

[ZC®HIC)

TEAT BN RRIG TR VIAVY, BEA RN, Sxfs ME R IR
I LTI E D, AR, Bk Zicon
T—EDFMPBEFESNTWSA, gliomalzxt LTI
Z O, NP, BER, BEREY. Fokic
DT LB, SERLIZHERESRS
UA—=13#cxt L radiosurgeryZ{77/aly, F0
B RICDOVWTRE LD TRET 3,

[HHRBRUFE]

19904F £ D BEEE TYUHET radiosurgery AT
ONEEET)A—<Z16H18ETH S, TDOI5
BHREREESZ)A—<ZBHA4ETH S, SEIZZO
13l zxd e Uiz, Al HBMESH, k50T
Do FHlRIZ23—805% F1950.8F THo e, YUK
fkZriZable 1< THY radiosurgeryRifEo
A& WNE Glioblastoma 54, Astrocytoma THI T
H5. follow uplifElid3-60> A TH 3.

FEBUE SRR FE AP LIHIcThbh, 2055
10fATldconventional T 40-706y [E5556y) MG
EhTwa,

{bZEsékid 1 34 &l Cirh iz, radiosurgery®
FHEGMED LinaciEil o B I R L /- EiGH T
ZfilAaabH7 Linac radiosurgeryTH O, —E
DR ZE ETHEFRATHEY, HIEFEHR»SHR
L radiosuregery AT bh iz oMM
4-1184 A T 38. 845 HTdH o7z, Aslrocyloma
DB\ EIIFEY 53.84 A, Glioblastoma DB EHIEF
¥ 1485 ATH-o 7. WHKFO Karnofsky rateld
50-100 [F3580] TH-7=.

s DK E = iddifluse type & solid typeiz4y
MLz,

diffuse {ypelZJEHEARER TEHAMNEM T, =
ERESHEEUBHFIIITXRTOFENSEOFOT
ElMmo ol vital areanDERBZEF < E WS

7mwbib Bpalliative /s B TIT - 120 T8HI T
Holz,

Solid typeld LB B SEEBA CTHE O Z > /-
plTspldpn, REST TIRBATEY NS85 T
5-40mm FEEH26mmTdH - 7z,

FRHLEIY A—F—DOXEEIL 25-60nm Fiy
3mmTH o, BEIZ CT, MRI Tl S 5HEE
& U7z, BEHRISH.OMIET 20-406y F23528. 26y
Tholes

[#%)

fihZERDIDR NiwBH@GENTH 201,
diffuse typeT3#l, solid type TMATH 7=,
AExOIIdiffuse type T2, solid typeTIHAIT
Hode. WRERLEDIE diffuse type T3,
solid type T2 TH -7 (table 2) . MEHBDOERF
MR 13 OB ATEL L7z £ ORIRIZ2—604 A
T EHI4. T4 ATH-o7. Glioblastoma i34
EoleMTDOEHIE 5. 65 A ThHholz. HIILETR
PTH5,

THBREZ ESBRET
Gicblestoma 4 5
Astrocytoma I 2 7
Astrocytorma 1T 2
Astrocytoma | 3
Oliogodendrogioma 1
Mixed Glioma 1 1

table 1 pathological features of 13 patients. initial
pathological diagnosis and latest pathological diagnosis
before radiosurgery
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65552zt Glioblastoma, gross lotal resection
Mirhh, To% 60GyHES ik, FiLDésr
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A—4—T 256yBBE L7z, ¥EHED MRITIX, )i
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58k B glioblastoma, gross tolal resection
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Nz [M34A] . 84 AEIBEHERAILAN- 7 & FEFE 238
OHE radiosurgeryZfT-7z.
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frbfic. 21y ARICERENED 5N 300md 3 1
A—F—FEBN 2 spol T 256yMHEH SN~ [H5
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Fig 1 case 1 65 years old female who had a recurrent
glioblastoma (upper)  Tumor size was stable 6 months
after radiosurgery (lower).

Fig 2 case2 52 years old male who had a recurrent
glioblastoma (upper)  Tumor had slightly decreased in
size with necrosis two months after radiosurgery.

Fig 3 case 3 52 years old male who had a recurrent
astrocytoma grade 3.  Sub-total tumorectomy was
performed.  Residual tumor was clearly seen.
Radiosurgery was performed for this lesion (upper).
tumor shrinkage was seen 2 months after radiosurgery
(lower).



Fig 4 case 4 46 years old female who had a recurrent
mixid glioma (upper).  After 4 months, central lesion of
tumor was changed low density area but enhanced lesion
was expanded around the tumor (lower).

Fig 5 case 5 37 years old male had a recurrent

astrocytoma grade 3 (upper). After 2 months, central
lesion of tumor was changed low density area but
enhanced lesion was expanded around the tumor (lower).
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table 2 clinical follow up results in 13 patients treated for
malignant glioma using radiosurgery.
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Revaluation of intra-arterial ACNU infusion chemotherapy
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Effect of ACNU on proliferation of
203 glioma cells in vitro

number of cells ( x 105/well )
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Combined therapy for malignant glioma by radiation ,ACNU and Interferon- 3
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26064 (32%), MATAFESFI42%, dissemination
EEDILRBEBIPIYTH oz, BREBORET
Karnofsky scale?tBIF T T 48 T NILHFEMH
2T, (LFEEEET o . (LFEET 1 Al 2iRE
A AZELEE L TCDR, VPI6AA b BWLWE N/,
glioblstoma®—% (Table 1) iZHENBESICH
PHEIC K B FET 1641 5 PlA60E L E D Ei#RE T,
MBREMETEC T2 00EM o7, BHHERE
BEPIHIC L D H%, FFHRERIENL <, HEMTIE
BRLTOHHET ST LAE0H, BEhE TIHEE,
I D2RENE I EMNEN, ANDERESEIZLEE
R, TbbBFEHIBERIOEZT RN T,

[AERI]

FEMIIZ4TRE. Bkdglioblastoma TH S, SiERE
#F, BAFHHANETICTHE. Karnofsky scale
80X TH o7z, CTTIIAEBRARBEERICH —ITEYHE
MmENSmassERY, ZHICH L AR EE SR
., MM RIS 2 230Gy, JBFT30Gy D&t60Gy
T L. BB EREMKICFEREZHBL.
ACNU100mg & 20%manni tol §f B Bhix Z2[E, INF- 8 %
31930075 Bifr 2 s hiHeE LiBBe U 7=, IBRE iy iE
& UTHRERBTIC & 0 8illl T & IZACNU100mg, 5[El#H
EZEITo/z. 1988458 (firikfy24Ek) B DA
R, SHERE, RAELZEZ2BD. #iRBEL
19904FEICIIMRIRIE & 2o F=. Wl EINTRAEZ
FRLTOHHEERASNLMoT2A, MRT2E T
BIRKMEEVLEICEEEOREHRERE L. Ch
A S A @ B AR B 12 ACNU100mg B 3 2 [ &
ACNUL00mgEE =5 @ EFT00mg D ACNUIZ Xk Bk ¥ ik
R EOHENMb- =2 EMMEBEEI N, Ap3A
BOFATHETOEFZEZHRAL TB D 98,
glioblastoma D EMEEFEFOPIZE, EHDTE<
WHUELEDOBEREOH 5 N WHHIZHHBI R IC X
HEEEbNARNEEOHR T EMHHT &
IEETAINENRD S EBbhi,

[&£]

BT VA—TOFHREEETARTFELTHE
B, AL REBY . 35 AT @ Karnofsky Performance
status, MEBHEHER, BURRER, LERERED
HHEOFAELZENDTENTNS, BRHFID2961D
RETHER, BERHRIHSMICEGRIIVE



Table.1

Intravenous Infusion of ACNU for Glioblastoma

No Case Age Tumor site Resection Radiation ACNU INF-§ Response Survival Complication
Sex (Gy) dose total dose
1. FT 60 bil thalamus biopsy &0 120mgx1 54x108 PD &m Pneumonia
M 100mgx1 sepsis
2. IM &4 bil occipital 50% 50 120mgx1 3x108 PR 10m  liver disturbance
M 100mgxX1
3. KT 59 R-frontal 30% 40 125mgx1 120108 NC 1y3m
F
4. KF 63 R-frontal 95% 50 100mgx1 54108 NC 1y3m
F
5. 88 57 pfronto total 38 150mgx1 60108 1ydm  Pneumonia
F -temporal liver disturbance
6. 8SY 52 R-frontal 90% 60 150mgx2 63108 PD 1y4m
’ M
7. UM 48 R-temporal total 52 120mgx1 54108 Sy6m
80mgx1

Intraarterial Infusion of ACNU for Glioblastoma

No Case Age Tumorsite Resection Radiation ACNU 20% INF-B  Response Survival Complication
Sex (Gy) dose mannitol total dose
1. NU 70 R-basalganglia biopsy 60 100mgx2 — 63x108 PR 3m Pneumonia
M liver disturbance
2. KM 36 L-frontal 95% 60 100mgx2 - 135X108 NC 5m
M
3. HY 55 R-frontal total 60 100mgx2 - 180108 11m
F
4. IT 72 L-frontal total 60 100mgx1 - 75x108 1y2m ARDS
F 160mgX1(Iv) DiC
5. AY 61 R-frontal 95% 58 100mgx3 et 270108 PR 1y5m
M
6. SM 71 R-basal ganglia 30% 50 100mg X1 + 86108 NC 3m  Pneumonia
M Gl bleeding
7. AT 51 R-temporal 95% 50 100mgx2 + 126X108 NC 1y4m
F
8. NT 65 L-temporal total 50 80mgx1 + 30108 CR 1ydm
F
9. KH 31 R-temporal total 50 100mg2 + 132X108 1y6m
M
10. NS 60 L-parietal total 50 100mgx2 + 126108 2y2m
M +Iv
11. OM 29 L-temporal 95% 60 100mgx1 + 126108 NC 2y6m
F 80mgX1-+1V
12 WT 47 -temporo total 60 100mgx2 + 126108 By5m
M “-occipital +IV

Liz. T/abb. FEHTIR0mMA LomeSETIZ 2
L EOEFRASNEN DI L, 604ER
DT ) A —< TP 1051 M 24ELL EAFL
oo EBEFEHRBIZBWTHLME ERI3HE LB
TEEET VA - ORMS08M2UEEFE L I=DITxt
U, SR 720348 T 104 o 9l A3 24E LA 1T
LU=,

BRIV A - T BI68E U TR RERE S
LR O HF R ICB L Thalker 5 AV EHE )
A= DR ITBONUZ B U 7= U S 15 4% L 6l i
BHEHRE D DEBIOEHRMEZR E LSS
U, Takakura 5% HEBH S ) A — < OIE KRG
BT LB U CTO M RE /N R I3 3 I B L & F
5. Yamashita®*{ZACNU 2-3mg/kg ZHBHET 5

SN K DN RIZT0% IR 5, E4E
RI2TATHIRNZS X DAEDTRERA O SN
EAEEER TS,

X = b=)biz EORBREEER QPR BIEIC &
D —RF B9 AT A M WE R BEFT DRkkE Z B L. KH
DB ARTREZEIMBRANRERTY
5, HEES"WITTIREBHRS VA —TITBNT0%
N 2= b )b EACNUGH A Thik 12 & % ACNU O L y88 4 46k
PR EE 2 M LT U B A% il P il 0D 5948 & i W il
BNACNUMEE 2R LTz, #HH S BT Msmsmm
5, ACNU, INF- B DPFH#EREZ 290 QR 1) F—
I, EHAEGFEMM25A . CRIPROFZ R
39¥TH . IARFRIE DR FEILFIBF 5650 & E 0 728
ld7zm-7=, GlioblastomaDEZNH (CR+PR) 12114



o4 4 (36%), SEEEFRIRIZ205H TH o7z, ACNU
O 5ERITIEZ, ANIEY = h—)LPtEBFEHA T
LREFHHOEWEANRE Nz, UL, BiE
e rHBrERiofTRaEEE Moz, EA
OEFICL D EROBBENAOBTHLIORIFTS
HIEREDENTVARETATHSA, BiElck
DFIUT EBMEN LA - Twizly, ANIDEEH
BNIZBT Belearance AR Z R HAIAHEBA
KBFLTHEBMEANICETADADME I NI
B 5 M Trab,

HERFNZ B ARETHEHIEC L 2274 R 1813 E
BHEIC LB ETH o7z, THIHP6HIZ606LL EOE
RE T, BREHETRECLTWS, HisE TIERE
fHEANEIC K B Mgk, FHAERE AN 5 L #tiatE THE
TIZDORMEENELL, BEICNTA AT O R
I—)VOENEIRBREEZ SN, 2617, EHFIT
AL FWEFEL EOEMIChE> THER
ALNTHEBFELTWAAICKEEOHE
Karnofsky performance state OE FZ#EDH2Z &
BHd, CNEBEREBEFCLLERELZED
adjuvant therapy@EE EEZTBH, ANIOF)
FHDOHIEET, EOHOFTHEREBL TS,

(L&)

1. 29 GIOEWYS U A —< T T 5FMW, BHERE

5. ACNU, INF- B fFH# Zretrospect ivelZBE L

s

2. itk ORI I3 T 2Bk EORZHER (CRIPR)

BT UA—< 39%, glioblastoma 36%TaH D,

PHAEFHMBMBER VA —FBTA.

glioblastoma 20 A T oz,

3. ACNU#: &3 TIIACNU, 20%manni tol fF F BEHI T

RIEFEENEN oA, MERSESHERLET

HAHEEEN M-z

4. 728, EERICHETHRTF L L TI60RLU L

DEHE TRAEMECLZECHE L, 2FULD

EFR Mo T, RN SEHENTVS LI ITE

HEH, B2 TRLEENTFREF TS .

[3zik]

1) & X, B®IN=E3, )12  Osmotic blood brain
barrier modification|Z 42 & ACNU D ZAE I A
AOFBAT. MEHHEESLE 13:955-963 (1985)

2)Neuwelt EA,Frenkel EP, Diel J et al: Reversible osmotic

blood-brain barrier disruption in humans; implications for the
chemotherapy of malignant brain tumors. Neurosurgery
7:44-52 (1980)

3)Takakura K, Abe H, Tanaka R et al: Effects of ACNU and
radiotherapy on glioma. ] Neurosurg 54:53-57 (1986)

4)Yamashita J, Handa H, Tokuriki Y et al: Intraarterial ACNU
therapy for malignant brain tumors; Experimental studies and

preliminary clinical results. ] Neurosurg 59:424-430 (1983)
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BEMHEEEIE I

3 HACNU/VP165E %

Nimustine hydrochloride Etoposide combination chemotherapy for malignant glioma

BT FE

PR Rt R

HAFFz. IWOHEARER, EAR—, $hREE, BIEF 70

[IZC®IC]

Bxid, EMTI A OA ROFEEETH BVP-16
(Etoposide) &Nimustine hydrochloride (ACNU)
E DGR EZBERVEMIT Y, H5540 B A w0 %
ARZE2RBITT. ThETYRETTDATEE
IFN/ACNU (IAR) HEEE DB 21T W,
ACNU/VP16BEE DMERFRE: & L ToOF A IC D=
Bllz. SEIZ. TOHOEBEEDIT, Ui T
BRERTLTWa 7o ba—licDE#RET 5,

[xf8R])

MEITLIBTEL D 1996438 FTio, YUBRICTH
. RN I CEE RN S ah
JeS2BITdH D5, 5 HACNU/VPIGHETEREL, 10934~
19964E3 A =TIz, MEES =B34, Hshl o
BF2HITHS. DHanaplasiic astrocytomald9fi,
glioblastomaiZ 126 TH -z, E/IF2F~T5F,
66 0F THo . —H. IARFEERFIZ198T4E~
VPREFTITHITEIN, TOBOBHNFEETH -
72314 Td B, anaplastic astrocytomald 174,
glioblastomald 14l TH 3., FEHILIF~81FTH
D, 5953 1FTH B, 12b. MBORMICHEEN
AEETED s NEM o7z, YEETOEM R EIE
DRARMEGRMMEZRT (Figl) . nedian
survival time TH. %5 &. aplastic astrocytomald
16 A, glioblastomald12. 94 A TH -7z,

Fig. 1 Kaplan-Meier survival curve for all 52 patients

Cumulative 1

Survival Mantel-Cox test : N.S.

Wilcoxon test  : N.S.

—@— glioblastoma
—8— anaplastic astrocytoma

—————e

—  mons
70

&0

Time

[Hix]
1) ACNU/VP]6#ETERE :

1 B E IZACNUZ 80mg/m* IR 5 = 51228 H, 3
H B IZVP16 % 80mg/m'[F U < #IRNE 5> 7=, &
3., Karnofsky performance score?$20%LLF D%
PlidE DR R THEEFIEE LT,

2) 1AR¥EE :

IINZIBB~THH T2 5&R 53005 s %
BIlxolz. 2HHBICTACNUZ 2ng/ke Z ¥ IRMIR S L
l®

B, MFEEOHMEREEEHFALTVS, &
B, SEOBEIKaplan-MeieriEZHN, FhFh
DEFBE O BT IZ/N\ Y — KRB D L pil i %
Rl ThREZT -7

[&R]

1) REAEGFRMRICEL S LRI (Fig 2)
19954F 7 A DR LTI, FIBHICHEHF#A9ICHE 5 »n

BEBERAEMHOD, median survival time

THR5 &, ACNU/VPIGEERE TIL16. 54 B, [AR¥EE

B2 2 BEHSMTEE L TWE, SEORE

TIE, ACNU/VPIGHRIEBE TI120. 0 HE S S ICERE
LTWwk,

2) BHNY— R, MEREENY— Riliick
SicEEt . (Fig 3, 4)

Fig. 2 Survival distribution : ACNU/VPI16
combination chemotherapy vs. IAR therapy

Cumulative | Mantel-Cox test (p=0.14)
Survival Wilcoxon test  (p=0.04)
B
ACNU/NVPI6 combination
chemotherapy

== |AR therapy

40
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30 70 mons
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Fig. 3 Kaplan - Meier cumulative hazard plots :
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Fig. 4 Kaplan - Meier log cumulative hazard plots :

ACNU/VP16 combination chemotherapy vs. IAR ACNU/VP16 combination chemotherapy vs. IAR
therapy therapy
ﬁ:;;::jative Siaei 11
i L5
22 o Cumulative
1.75 ?hc.,:;l,]::(,]r::;; combination Hazard o ACNUIVPIG combination

1.5 7
1.25
14
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25

o4

- AR therapy
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~—T
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Fig. 5 Survival distribution based on Karnofsky performance Fig. 6 Survival distribution by age (ACNU/VP16
status (ACNU/VP16 combination chemotherapy) combination chemotherapy)

Mantel - Cox test ( p=0.17)
7 4 Wilcoxontest  (p=0.12)

1 Mantel - Cox test : N.S.

Cumlative | Wilcoxon test : N.S. . 1

Survival Cumulative - <60
.8 —- KPS:0-1 Survival .8

~m KP5:2-4
.6

- =60

0 mons 0 .
{; ' &'IJ ' 1‘0 ‘ 1'5 2‘0 ZIS 3‘0 3‘5 4‘0 a ; '|IC| 15 2‘0 ZI5 3‘0 3‘5 4‘0 s
Time Time
BENY— FHRIZIZEFEROEFT E o T B, T <ITIZANI/VPIGREQOAEDMEERT &I
7zo £iz. MEOXENYT— REZIFEBE D SR BhashhweEBzshi,
DEMBH D, ZOZ EMSACNI/VPIEEIZHBWNT, 4) BIfEM : (Table 1)
142 HH7eD ETRECRIZES INREEL D BIE HBEANEH T d 5 E MERMA 72 Ui/ A 112
FEHNRNTTWAH0EEbhik, FIST%ICA SN, OS5 463 E MR
3) FESEWRFEFES. Karnofsky Performance ScoreiZ 2000/mm*LA F &7z o> TWws, VP16 (Etoposide) 2
LA EHEr © (Fig 5, 6) X3 EBDhAUERMNUFRD 5Nz, HLEEIE
FERRERF L2 RERERNS, EGFRMRELL RFE® S ho o PEBE7YErO R ED
. ACNU/VPI6FEIERETIE, 60FLLFEENLLEL f-FoOFHHESIZEZDMAShTwE.
THEEZERBRGNEM Tz, FEAEMR OKarnofsky 5) HEHE . (Table 2)
Performance Score (KPS) #370%LAEELIF & Tl MEB SRR BRI ERMEICE DX, YR
FELERRDSNAN-Z., TOZ &, ZHELE, SEFREC T LEMINSEENR
ACNU/VP L6 BEE DS IR R RBEICEE S N T RFICE SNAWEMIZ, NE &L THIZHRWL, §HEL /2.

RERIAREKED RIS, EFARDDILVE



Table 1  Complications of Nimustine hydrochloride
Etoposide combination chemotherapy

Complication No. percent (%)
hematological 12(4) 57(20)
gastrointestinal 1 5
infection 0 0
alopecia 2 10
weight loss 1 5

( ): WBC <2000/ mm?

Table 2 Response rate of Nimustine hydrochloride
Etoposide combination chemotherapy

Response No. percent(%)
complete response 2 9.5
partial response 3 14.3
no change 5 23.8
progressive disease 7 333
NE 4 19.1

NE:no. of patients without visible tumor on CT scan

—CR+PR__ 5949,

Response rate :
Total-NE

Table 3 Survival summary for patients treated Nimustine

hydrochloride Etoposide combination chemotherapy

censored case

observation
No. (%)
21 2 9.5
Estimated value
ACNU/VP16 IFNB /ACNU
75% 36.3 20.5
50% 20.0 12.2
25% 12.8 74

EHRIIBBEIONE 25 WK ZRBEELAHL
foo TOFER. 19.4%THo T

[Z£]

1988 FF BN MA L F —ITTEBENFEN S
ACNU/VPI6DZAIBFRAM AN THZ EHMES N, &
RIS TIE, 1EEFERIZI%, UHEEFRIIA% T
Hole. i, BHMEBIEIZ S S IFN/ACNUHEH
BEOAHER T TICAH s 0HENS BHALMNMT
HD., L DIRFEEIIBWTHZTOAHAEIZRD

T3, LMLESEORETIE, ACNU/VPI6EED
IEAFRII84%, MFEEFRITNXTHD, Tk,
median survival timel%20.04 8 & IAREED12. 2
AAHXDBHSMIEELTEY, REOBKIZE
AERERMZDEVNDOEFHETE S,

IS ICEMRBEOMBBEEETOIRE., BE
DPerformance status ZHE 5N LFEE, B
FIRERZTO CENBICEEELEDN SN, 40
W4 T > T2 ACNU/VP L6 BEHEIZKPSAME T L. #5H
B &K S N ST OBRFEESNID I M2 TH D .
EhfkiEFETOREHES. ARBIHERETY
DREBEEANOAEARBALIBOLEEDNL

(Table 3) . ChoOERIT, BHWEREICH
T HACNU/VP 16 DB IR T DA A 25 <R d
HH0EEZLGNE.

S DHEE LT, ACNU/VP16H#EH: 3918 A &
LT, kEITAERATHDHOEHMT NN, 14~
154 A6 OHFFEEE L TOMREZFHRS T 50
BEHDEBZATHD, #FEELLTHMORE
INZHRATSCETESICAREZRDERA
ERfTHTH S,
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B U A —<ITxT SACNU & Cisplatin®
RKEFEEA 4 —7 0 VFEDKRE

Intracarotid chemotherapy with ACNU,Cisplatin

and interferon therapy for malignant gliomas

BEETTST RS RS
HERIBSTA At > 5 — IRHESLRL
ARG AR

WAHTT, EE . OBH B ILAEBR. M OBE,
ARRELY . BN B, BoKIEE”

[IZL&IC]

OO NIX1992FEIA KD 1996FEIABEELTIE
izbizb, BT Y F—< OFME I R
., ACNU & Cisplatin® X E®BE, 1 ¥ —7x
OY#EET>TWS, BEETORSOa—)b
DRERMEZRETHE &I, 27O ba—)VEL
RIDOACNURFIEIE RO REEZRELZDT, ThED
B DOWTHET 5.,

[k &AFE]

(R 8R) 19924E9H M 5 19964E3 A £ TICFMIc X
D, MHEFEHIZEE S ) =T R TN 23T
H5.

(ME % D FEAEERL) Frontal lobe 741, temporal
lobe 8%, parietal lobe 541, splenium 1.
pineal region 2fld -7z,

(FEE W) glioblastoma 94, astrocytoma
grade 3 1441 (N malignant mixed glioma 2#1) |
BREMIITH- T,

(¥E Firo B HZE) total removal 561,
subtotal removal 104, partial removal 74,
stereobiopsy 1#ITdH -7,

(GO 7o ha—)l) BiE A ¥ —T7x0,
BRSNS 25, BERRRIC. PR E
LT (1) ET (etoposide) 30mg ACNU 100mg# #5828
BRI S, 456, (2) ET 30mg
Cis(cisplatin) TomgZ#BBIRICKRE L. BE
DOIREICXL V., Cis T5mgicf8 A T, Carb
(carboplatin) 300mgZ#zE L7z, ME OMmTICX
DHEBRBIREE BTV, HEER~OSEERE LR
BTLMERZE ERE LT ok, #EREEI (D

(2) =x2Ec&3E, FIEFRMS1EMzEEE
Lz,

ArH—7za @34 Fy—7z0r—3 1B
300 BALZ M L, PRI 3m TR, A
FEEREE I ER S L. ORI, SR
607 565 GyZE{T-o 7. LLE3SDDEEE, T
LTfro7z.

[&ER]

(FIFEE I K DB RENEIR) TR SPlZfRE,
CR 1], PR 7], NC 641, PD 4 T. CREPREED
VBRI 4% (8/18) Tholz., MHIFEEOSE
BhER LW OBIfR T, glioblastomaldZTmHhR
37.5%, astrocyloma grade 31350%T. BHEICK
HHL Tz, NCEPDIZDWT A5 &,
glioblastoma TIENCOF AIZ Ly (NCA, PDIHI) @
izt L. astrocytoma grade 3THEHPDOHME <

( NC 2471, PD 34) A 517

(CEH AR  astrocyioma grade 3 $HIDIEE
LFERIE, 4858, 15.95 8, L3BETHo7, 6
#lixfollowh TH 5. BL DEHEHZ L, PDOL
SEANZ0 TH - 2. Fiic L 2MHBINES,
7O ha—=)isEICH LTI Th o7z, i
B8, 14— 70 E5BIRTDTIERN
%ZMm-o7-, glioblastoma 54 D147 H ¥,
5820, 19. 14 8. LE60ETHo. HlZ ol low
THb, FHEFAE Tastrocytoma grade 3%k
[El-7=. astrocytoma grade 31ZkeL . #ERFEhTE.
Ay —7 0 BAERERENTWE,

(BIERD) EIMER, M/MRIMAH135%1CH 5Nz,
G-CSFEMHEHATA LT, BEICHEHMSEL MR



Fig 1 Astrocytoma grade 30 4l
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Moz, Cis#EizLBBCN, Cr. CerBEEIIAR<,
BHREMEHEEOHBRI N>/, BIERFOED
W, Piko b= iR oAz L D EERBA L
TW5, BnEEEzERD Z&icky, F—8lko
FHRIDHEM SR HEANH D, MBREDEEL
e

[EFXE]

MERICABEOERENEED, B U4 —
TITH T HEMERE Le. MEFIE, BEiILAE
KBWTWDYSIARBEICT V¥ &2MATR
BETo>TWEeZ &, MRNRINAEI—IB

WTIANNIOBEEFEEZfToTWEeZ &Ehs, £h
5EFEA57obra—I)LEL T, ACNNOBTEIZ,
CisZA=470 ka—IVhER S /=, ETIXCis
CHEDRNHD T L, EBRANICIIBBBZHE <EH
MASGNTWAZEXOMAT e, BEHEOMES
&, BEREEICNT AEREZ TT5HN TRE
BikEs5 &L, ToRboESBEZNEHIRESH
EROLBHBELE. MEEOERZZEICEHET
ZHBEROVT, MFIhafmel T, 1) B
SIERBFIC L 2BEDR ) F—FA0RGEK
BAICEBBEROER. MEREOEKT 3) 8t
Iz & HESNERBE O LR, 258 EHIER OB



B, EHEINB KA 1) BRZHERH o# 5 R
BAITE SRR RET 2) BiEic X 2 Hiake
E, BEROBEGAHETH S, drug delivery®m
k. BHER OB &, $ICACNUD Tt H3RE 1E 12 5
Rliz, FOBNEIC L AERIERAL<, EFRBIHE
HEAaTWRWAE, MNBEIZX S
leucoencephalopaty G N3 &SI/ D ER
Bl lowBBETH D, SHRASMFHD, T
DRIZDOWTRERTH S,

A7O - OREERNT S0, 27O
k3 — )L BARALART ORI YLK 1T B 1) 5 ACNUARE
ZHOELIRRORMEEREL 2. ACNUKRIEE
& UIB#IE, 197T94EM 5 1991 Izbizo> TiTh
N, FH., MHEBREE. ANBIEZ2To &
glioblastomadastrocytoma grade 3DEHIIL514,
DD Blni OWER T EIEMIIBH TH o7z, W
I3 glioblastoma id 17 4 . 35 4 4 49F |
astrocytoma grade 3132241, FHESUF T, B
fEastrocytoma grade 3M6HIMNAETFEL TS, L%
FOEITACNUBEITIN A, REAIZ L D VCR, 5FU, MTX,
PCB. INF, 1 ¥ B4 ICaabETiTbh
T,

ipEB Dastrocytoma grade 3DFEIAETFER KL,
887TH. 20.25 A, LAETHo7=, BIEHORIE
A, ERRIERL THD, B EAEEREE
MEHHICHRT S Z L3 ERMTHHM, HAT
BRET9 5 L 2RRMICAEE I Moz, (Figl)
IR DOglioblastoma DA FF H I, 498H.,
16. 4% H, L3T¥ETH o7z, glioblastomalzBNT
., BRERLBEHOMICEEEZSA LN,
(Fig2)

€13
LHEH], 3464 H DEMEHIETH B A5,

(1) WL DOZEZNE (CRPR) 1344, 4% (8/18) . F
¥ Zastrocytoma grade 3T485H. 15. 94
H. 1.334F, glioblastoma T582H. 19.14 A,
L 60ETH o7,

(2) LARiOACNUFESRE L AZESE O ha—
WWOEFRTIE, glioblastomaicBNWTHEEZH
7o

(3) 7o ba— VoOfHEIZIE, FOora—)LO
FHEI A EEM R OEAER, ADLSRERIC
DWW TOEMIL ol lowiHEEE X Sk,
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BHES YA —TDBEEDKRE
—cisplatin, ACNU, vinblastineD 28|t RfEEdL & LT —

Study of adjuvant chemotherapy with cisplatin, ACNU and vinblastine
for patients with malignant glioma

BRERRS. RN

BRHZEH, AH B HE T, ALK .
WA, BWHEFR, MRS

[IZC&IZ]

BEET) A=< DBBEICOWTIIR AL W
DR, AR BIER, BURBREEICINA
ThR2 AL FFRERI SRR S il X hTna !,
SR TIRI9894E 1 A L D RRAEM: ) F—< DEEH
K3 Leisplatin, ACNU, vinblastinelz & 22 %16t
FAHEE (CUFPVARGE &8 Y) 2L, Z0AED)
BIZOERF L= THRET 3,

[ SR %]

MHRIT1989FE1 A/ 5199448128 ETICHIBER
KF B ARRRS B TPVAREIE & 4T L 7= 4 &7 U
A= DWIEHTH B, PVAFEELLATIZ SRz T
fTo TW/zvineristine EACNUDBEFH#EHE (LU FVA
L SRS TR 270 20 BB B & U TR
W, MR E TOMMIc D= LRt L, 6
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Table 1. Patients characteristics
PVA group (N=26) VA group (N=27)

Sex
Female 11 15
Male 15 12
Age
Range 17~74 27~74
Median 46 52
Surgery
B+PR 17 21
STR 9 6
Histology
GB 17 16
AR 9 1

Abbreviations: PVA, intravenous cisplatin, vinblastine snd intracarotid ACNU; VA,
intravenous vincristine and ACNU; B, biopsy; PR, partial resection; STR, subtotal
resection; GB, glioblastoma; AA, anaplastic astrocytoma

Table 2.
Pr otocol of PV A Therapy

1{213|4|5|6[7|8|9|10|11]12(13]14

Cisplatin
(20m g/m2)
Vinblas-
tine
(7m g/m2)

(2mg/kg)
Be ta-

meth(alé%lg @)

ololololo
Pyaration slololololololololololololo

administration % [ intravenous % % intracarotid

Pr otocol of VA Therapy

L
[ J
®
@)

day|1]2(3
t_ll'lCiiS-' ..
ine
(0.1mg/kg)
ACNU =
(Img/kg) .. * !intravenous

Initial therapy was synchronized with irradiation in both
groups.In the PVAgroup the same therapy was carrie
out every 3 - 4 months and was done every 2 - 3 months i
the VA group as maintenance.



Fig1. Survival curve
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Table 3. Median Survival Time

tumar

chemi~_group| AA&GBM AA GBM

therapy

PVA
group 62weeks 71 weeks 57weeks

VA
group 54weeks 67weeks 47weeks

P N.S N.S N.S

Abbreviation: N.S, not statistically significant

PYABRHE Tl3K3~4r AT, VARIETIZHNL~3~
AEICHFREEELTRIC o a—I)L 26 L
s

[#R]
FNENOEFEEOKaplan-Mei er iz & 5 A7
#Fig 112, F/zmedian survival time% Table 3iZ
AL TWSH, —{bWilcoxontRE Cl3A E2= 132
5NN Te, FRRICERIERKE TOMBE (tine
to tumor progression=TTP) #Kaplan-Meierfi#i T
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Fig 2.Time to Tumor Progression
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Table 4. Median Time to Tumor

Progression (TTP)
wo~gos| AAGGBM  AA GBM
PVA
group 39weeks 43weeks 25weeks
VA
group 25weeks 31 weeks 20weeks
P P=0.07 N.S N.S
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Table SICEMEAZRL THSA, 26811411
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BLTWa, G457 —)VEOPVARK T LEROE



Table 5. Side effects of
PVA therapy

WBC count less than 1,000/mm3  :11/26 (42.3%)

Died of sepsis 1 2126 ( 7.7%)

Platelet count less than 10,000/mm3: 2/26 ( 7.7%)

2) Status epilepticus : 1/26 ( 3.8%)

3) Renal dysfunction

Creatinine clearance less than

50mi/min : 1/26 ( 3.8%)

1 1/26 ( 3.8%)

:20/26 (76.9%)

1) Myelosuppression

4) Hearing disturbance
5) Nausea,vomiting

Fig 3. T.M. 37 y.o. F (AA)

PVA 1 course PVA 5 course

Pre. Ope

MRI T1WI Gd(+)

HTH 208502l o280 TH0. ki
SMFEIr AR AL OMAERD T, RE
FER BN EFIRICHERERTH S,

[EXR]
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Case | Age/Sex Patho Surgery Radiation | Follow-up | Outcome
1 46/F Astro 111 Partial 66.6 28 D
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3 59M GM Subtotal 66.6 13 D
B 42/M GM Subtotal 66.6 19 D
5 31M GM SubtotalX2 65.0 38 A(IV)
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Case | Age/Sex Patho Surgery Radiation | Follow-up Outcome
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7 59/F Astro ITI Partial 61.2 24 A(IV)
S50/M | Astro III Partial 73.1 30 D
43M Astro III Partial 66.6 57 A
10 42/F Astro IT1 Subtotal 61.2 66 A
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11 61/F GM Subtotal 67.5 42 A
12 | 68M GM PartialX2 64.8 32 D
13 64/M GM Partial 78 10 D
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(6 #] : 319 35.7 &%)

Case | Age/Sex Patho Surgery Radiation | Follow-up Outcome
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16 21M Astro 111 Partial 60.0 52 D
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18 24/F GM Subtotal 65 23 A(IV)
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19 43M GM Subtotal 66.6 42 D
+Partial
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Clinical trial of intraventricular injection of ACNU
(3-[-4-amino-2-methyl-5-pyrimidinyl)-methyl]-1-
(2-chloroethyl)-1-nitrosourea hydrochloride)
for patients with malignant gliomas

Department of Neurosurgery, Toyohashi Municipal Hospital, Toyohashi, Japan.

Michihisa Kano, Kazuhiko Okamura, Masao Watanabe,
Norio Inoue, Takanari Ohno, Yuuki Mitsui, Kenichi Wakabayashi

Abstract

The authors report an intraventricular chemotherapy with ACNU (3-[-4-amino-2-methyl-5-pyrimidinyl)-methyl-1 -(2-
chloroethyl)- 1 -nitrosourea hydrochloride) via an Ommaya reservoir to protect the dissemination of a glioblastoma. The
patient reseived a total dose of 80 mg of ACNU without side effect except for a diminished response which occurred 24
hours after the first infusion. When ACNU was injected into the lateral ventricles via an Ommaya reservoir, 80% of it
disappeared from the CSF system within one hour. Ventriculography disclosed infiltration of contrast materials
into the brain parenchyma or tumor space. Although the neurological level of the patient gradually deteriorated, the
enhanced area on CT decreased one month into therapy. Previous animal experiments indicate that intraventricular
chemotherapy with ACNU is safe when the dosage is carefully determined. As an adjuvant therapy of progressive
glioblastoma, the authors cannot exaggerate the importance of intraventicular chemotherapy to protect dissemination

and to control tumor progression on the side of the ventricles.

Introduction

Although the goal of treating malignant gliomas is to
surgically rescct the tumor to the extent possible without
creating new neuro-deficits, problems arise with those
small anaplastic cells migrating or being drawn oulside
the peripheral zone of the tumor. The authors tried
injecting ACNU in a special case of a patient with a
massive glioblastoma facing the lateral ventricles. We
report the results of the clinical course and discuss its
basic principles.

Presentation of Case

A T2-year-old housewife, 150 cm tall and weighing 46
kg, and suffering from atrial fibrillation and
bronchoectasia for a long time,came to the Department of
Neurosurgery in Toyohashi Municipal Hospital with
complaints of a decreased level of energy for the previous
10 days. A computed tomographic(CT) scan revealed a
tumor mass in bilateral frontal lobes(Fig.1). A biopsy
performed on January 30 resulted in a pathological
diagnosis of glioblastoma multiforme. Considering her
age as well as the size of the tumor,a wventricular
chemotherapy using ACNU only was  planned. A
ventricular  catheter was inserted subcutaneously and

connected with an Ommaya reservoir. Three days
following the operation, the reservoir was injected with
10 mg of ACNU every few minutes. The chemotherapy
was administered once weckly for eight consecutive
weeks. Lab data showed nothing specific for bone
marrow suppression during the procedure.

Pharmacokinetics

To examine the pharmacokinetics of ACNU in the
ventricles, the concentraion of ACNU in the ventricular
CSF was measured at 30 min, 60 min, 24 hours and 7
days, and that in the serum at 24 hours following
injection of the drug. The concentration of ACNU was
assayed by high-performance liquid chromatography".

Ventriculography

A ventriculography was performed in the second week
of therapy by injecting 2 ml of Iotrolan from the Ommaya
reservoir. A CT scan was taken 30min later, and the CT
density of those areas where contrast malerials had
infiltrated the brain was measured (Fig.2).



Fig 1

Fig 2

Results

Twenty-four hours after the first intraventricular
injection, the patient became temporarily aphasic and her
response diminished. However, she returned to her
previous state after administration of 200 ml glycerol i.v..
Cytrogy showed negative malignant cells in the CSF
before and after the overall period of chemotherapy,
although a few questionable cells were temporarily
detected four weeks into therapy. Over a 7-week period,
the patient received 80 mg of ACNU altogether.
On March 18, a CSF examination revealed no evidence
of meningitis. Data showed RBC, 768; poly+ lymph, 9;

A T4-year-old woman with a large mass on T1 image of
MRI(left) was admiuted 1o the Toyohashi Municipal
Hospital. Biopsy from the right frontal lobe showed a
glioblastoma multiforme (right top) with remarkable
proliferation of endothelial cells(inset).

Comparison of the tumorsize on March 18(after 4th
ACNU jnjection,leftywith  that on April 4after 7th
injection,right). The tumor decreased slightly in size and
density as seen from the CT enhanced areas.

protein, 128; and sugar, 89/ml. On April 4(after 7th
injection), CTshowed a decreased level of enhanced
materials in some parts of the tumor(Fig.2).

Pharmacokinetics

Thirty min after injection of 10 mg,the intraventricular
level of ACNU was 382.4 mg/ml; 60 min: 77.4; 90 min:
27.9; 24 hours: 0.05 (Fig.3). No detectable levels of
ACNU were obtained in the CSF at 7 days and in
the serum at 24 hours after injection.



Fig. 3

Neuro-Oncology 6(1),1996

ug/ml [3s2.2

300 Intraventricular

(o jon of i icular ACNU over time

following 10mg injection via an Ommaya reservoir.Up to
809% of ACNU disappeared within one hour after

therapy. Twenly-four hours after the injection, ACNU was
not detected either in the ventricles or the serum.

Fig 4
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Ventriculography

Thirty minutes after 2 ml of Iotrolan was injected via
the Ommaya reservoir, the material had infiltrated or
collected at the site of glioblastoma or the brain
parenchyma. The CT density of the infiltrated area in the
brain ranged from 42.0% 44 to 50.5% 4.8, which
confirmed the reflux of Iotrolan into the tumor (Fig.4).

Discussion

Although Kochi et al. treat patients with
ventriculolumbar perfusion of ACNU, it is a therapy more
suitable for patients with progressive dissemination of
malignant tumors rather than for protection against

dissemination to the ventriculo-subarachnoid system?,

Ventriculography by injecting latrolan 2ml via an
Ommaya reservoir. Contrast materials obviously passed
through the broken wall of the ventricles in front of the
glioblastoma (left,arrow),indicating that ACNU easily
infiltrates the tumor surface. Compare with the CT scan of
the same level (right),

Our aim in intraventricular chemotherapy is to safeguard
against dissemination of glioblastomas in patients with a
large mass facing the lateral ventricles. Therefore, in this
, we started chemotherapy before definite
confirmation of dissemination. For patients in whom
extended dissemination of the glioblastoma has been
verified,ventricular injection may be less effective than
ventriculolumber perfusion. Kochi et al. had the
following results with five disseminated glioblastomas:
one partial response; three progressive disease; one
unknown. Given the large amount of ACNU(within the
safe dose) in the ventricles at the early phase of the
disease, the spread of anaplastic cells into the CSF space
would be prevented.

case,



As shown in this study, 10mg of ventricular
administration of ACNU(cumulative dose 80mg) was not
neurotoxic in a 72-year-old woman. Twenty-four hours
after the initial administration of ACNU, the patient
experienced temporary aphasia and decreased response.
However, she soon recovered, and no other side effects
subsequently occured. As mentioned above, the primary
goal of this regimen is to protect against the
dissemination of glioblastoma, thus prolonging the
patients'life. The second aim is to attack the anaplastic
cells of glioblastoma lining the ependymal/ subependymal
layers through the broken walls of the ventricles. As
shown in our previous study® many anaplastic cells of
glioblastomas would have already migrated towards the
ependymal/subependymal layers in the early period of the
disease. Although cytology for glioblastoma cells was
negative, infiltration of the contrast materials in the brain
parenchyma indicates marked destruction of ependymal
walls. Under these conditions, a high concentration of
ACNU must enter the brain parenchyma and kill
glioblastoma cells when the drug is administered to the
ventricles.

Basic studies from several laboratories have reported
on the toxicity and distribution of intrathecal ACNU.
Huang has shown that ACNU accumulated on the brain
surface 5 min after subarachnoidal injection in rats only
to disappear within the next 30 min”. Blasberg's study
showed a rapid clearance of BCNU from the monkey

brain when administered by ventriculocisternal perfusion®.

Levin reported that a bolus injection of more than 2 mg of
ACNU  caused ependymitis, perivenlriculitis and
necrolizing vasculitis dogs.An injection of 2 mg of
ACNU in dogs is almosl equivalent to 20 mg in humans.
On the other hand, Nagatani showed that intrathecal
injection of 1.5 mg/kg of ACNU caused no side effects in
rats, although 3.0-6.0 mg/kg brought about death or
weight loss *7.

This report presents only one case of intraventricular
administration with ACNU, and the effect was minimal
on CT scan. Since ACNU is currently known to be
effctive for malignant glioma"”, we must discover the
best way to deliver the drug deep into the glioblastoma.
To be effective, ACNU must pass through the damaged
ependymal/subependymal layers and kill anaplastic cells
of the glioblastoma. Future neurosurgeons will be able to
attack malignant gliomas externally or from outside as
well as directly treating the tumor itself. This study is just
a preliminary attempt at that external approach.

Conclusions

A trial of ventricular injection with ACNU was
presented. The goal of the study was to protect against the
onset of dissemination from the large glioblastoma facing

the lateral ventricles. No major side effects resulted
from injecting 10 mg/week X 8 times. The effect of the
chemotherapy was minimal in this case, and cytology
was negative during and after therapy.
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Chemotherapy for malignant gliomas based on a chemo-sensitivity test
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BHES ) iz T BIERIE, TN, R
BEZ OV LTHRIZRDE Uk RN TD
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HBEOBMCIE2FBLEGHBOEEEBSIZES
Tz, ZORRELT, 7)A4—<HR
fll 24 OFIBYFR B ICIEPIM T, MIIEYE (apoptosis)
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FHZHAHEE L. 61 AL LORREREN A HE
THo=EBMW ) A4 — <364 (anaplastic
asirocytoma (AA) 9%, glioblastoma multiforme
GM) 2714 ZxtHrE L7z, FBREENCACNY, VA7
Frofiargbiicks 7o ra—)TrEZNE
3461 (AALOMI, CM244F]) ZHHEBE L. BEFE
BFidmiEE TE 2@ Dah o7z (Table 1),

Table 1 Characteristics of the patients

Ch itivity ACNU & cisplatin

No. of cases 36 20
Mean age 48.4 51.2
Sex (Male/Female) 20/16 114651
Karnofsky score 80 75
Histopathology

Glioblastoma multiforme 27(75%) 14(70%)

Anaplastic astrocytoma 9(25%) 6(30%)
Extent of surgery

Total or Subtotal 9(25%) 5(25%)

Partial 27(75%) 15(75%)

FOMZFIFH Ui eZ BRI LA T O A E T o 7.
SRR 2080 U 7=, 28I D HIMH £ 5 PR 6
BRICHIT 2 i o E O 1/10 O B T 8RR
fhx ., BEHZ2E L WHEE 2 (RPMI-1640)
THRMEMEREL 2. BENEEPropidiun
lodide (PI) 2L BDNAGEZEIT/R, ZO—HA1
k A—%— (FACS can) IZTEDNARZRIEL /=,
%h B4 % VX DNA histogram 2 35 F % hypodiploid
peak @ _EH (apoptosis MilEO¥EM BLUzh
IZ#E 5 60/G1 peak DET (EWHROBMA) %5
EmEL,

EEOBIT. AHEAOS BERBFORES
HOEEI~FAEDYE, BREHEICTHERL
foo H—E H O{L¥HEEIZ606y O sHRE# & ki
Tz, £HRENF IR MR LEREZT-
Joo BB OB, HR S FRIE 5P AR
ACNU100mg/m*% 1 [8], CDDP40mg/m?7%= B8 & 31 ] o 43
1 EEETHRE Lz,

WSRO FMITEFNE (FHRE~FEdHDW0IT
B&EIZH) I2TITo> 7. Kaplan-Meier I THE
FHREER L., A EERE T T generalized
Wilcoxon test #FHW/=,

[#&R]
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FEINER O, FEEIIEL OEATRES R
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MarEhiz (Figl) . PUEAORERICATZED
i3, anthracycline®43%, MM 7 I 701 F38%.
R FIR3, TILFILHIE, ToFFHHA
DB TH-o7z.

EEUBOEFNEPREIXILTHATHD, &
BEOI13. 91 AIC UETFIER T 2HiRDH > 7oh
BB IR (Fig2) . MEEMZES Y
AT AR=RIZLE->TRET B L, TOEITHE
FisKkTBMMZRDMN, ThHbAEEEFDIC
Wiesiamoi (Fig d) .



(A) (

Control Control

B)
CPM MMC CPM MMC
) — U\ : : f““.\ :
ADM VP16 ADM VP-18
WL — JL. . Hh.
MTX 5-FU MTX 5-FU
pererd el Seeetreerpereer M{ "k—‘ et

Fig.1 Representative results of chemosensitivity test with flow cytometry. A case of
multidgug resistance (A) and a case of sensitivity to many anti-cancer agents.
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Fig.2 Survival curves for each treatment groups of patients with malignant gliomas.
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Fig.3 Survival curves for each treatment groups of patients with glioblastoma.
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Chemosensitivity Tests for Malignant Brain Tumors
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C : xt BB D L3 Jif 5 2 It (mg)
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BEICHMEhZBEIC TREZEED) SHET
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# 1 VR L7251 OBl 1. SZHEauR e RIA L
iceplEEL, BEERBRNRGETHE- ., b
ONEFIZH LT, M ICERSRDeNTWS =
kO L7 BHLAAKIOACNU B OMCNU % FH WL Tk
TR ET 1.

Table I. Histology of human brain tumors transplanted
onto the chick chorioallantoic membrane

Histology No. of transplantation
Glioblastoma 21
Anaplastic astrocytoma 7
Low-grade astrocytoma 4
Oligodendroglioma 2
Medulloblastoma 3
Ependymoma 3
Malignant Lymphoma 2
Metastatic tumor 11
Meningioma 4
Total 57
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Table Il. Association between the chick embryo assay andclinical response
of individual malignant glioma to chemotherapy

Case (Age/Sex) EmRioN absay Clinical ol Correlation
ACNU Mony estment  responss
Glioblastoma
1 (60M) 18.6 ND ACNU NC ™
2 (18M) 42 14.9 MCNU NC TN
3 (63/M) 191 ND ACNU NC ™
4 (74M) 17.5° 2.0 ACNU PR TP
5 (26/M) 21.9° 36.5" MCNU NC FP
6 (65M) 159 19.0 ACNU NC ™
7 (14/M) 27.0 ND ACNU NC TN
8 (24/M) 1.3 18.3" ACNU NC ™
9 (45/F) 159 ND ACNU NC N
10 (46/F) 45.7* 14.3 ACNU PR TP
11 (52M) 40.4* 25.4 ACNU PR TP
12 (68/F) 4.5 21.6* MCNU PR TP
13 (55/M) 39 ND ACNU NC TN
14 (61/F) 9.5 21.9* MCNU NC FP
Anaplastic astrocytoma
1 (51/F) 63.1* 42.3" MCNU PR TP
2 (41m) 18.4 12.0 ACNU PD ™
3 (64/F) 48 18.8* MCNU PR P
4 (53/M) 9.0 1.7 MCNU PD ™
5 (41M) 19.4 4.6 MCNU NC ™
6 (60/M) 30.3" 28.1* ACNU PR TP
7 (39/M) 10.0 25 ACNU NG ™
* P<0.05

I ESRIRNE PRI B 2 B W TR R B 21T o T2IE
B> 5, EREICHA AR NS NERIZ.
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FHRIMEARD 57z (p<0. 01) .
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Table |lI. Effect of usual anticancer drugs on clinical cancer materials using

the collagen gel matrix assay

No. of effective case / No. of tested case

Drug Lung Gastrointestinal Breast Brain Ovary Genitourinary
ADM 2/8 6/24 411 4/8 1/5 118
CDDP 813 15/29 712 22 5/8 9/19
VP-16 1/4 37 12 12 1/4
5FU 1/3 0/2 1/2

MMC 5/8 1014 2/2 4/6
THP-ADM 3/5 410 3/3 213 9/18
VBL 2115
VDS 2/8

ACNU 5/10

MCNU 510

RBRIGEE S, 7L — F2ELE, BiERE
L. KIZAREMEONTT-formazan % 0. 5ml DDMSO T
R 5, FHBRNIZAER LNTT-formazan #5101
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MTT-formazan DMSOVETE D0. 2m] 2 HL - TH40ml {2
WA EEIA 7O T L— b ) —F—THET
5. FUEBEHRIZ. v b U7 2 LB Lz IES
10mg {234 9 2 5t HE BE D U6 BE D S 5 i & SEA WL EE Ff
DWRIEIE D -3l % 3R & T2 HEFHIRIE R & [Fldk
IS AR R AR 2 SN 5, ShE P 28121 04
DPPCIZ I 5 TSI ARE 1L 52 AS30% LA |k %R U 7= iE
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