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Intra-arterial ACNU Chemotherapy for Malignant Glioma
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We treated six patients with malignant brain tumors with intra-arterial ACNU infusions via
transfemoral selective catheterization. The patients consisted of two anaplastic astrocytomas,
one astrocytoma grade 2, two astrocytoma grade 3 and one thalamic glioma. After the treat-
ment, three patients showed improvement on CT evaluation, including one case of complete
response.

Four of five patients with tumors which had blood supply from the peripheral branches of
internal carotid artery underwent superselective catheterizations with microcatheter system in
order to achieve the increased exposure of ACNU and to prevent the ocular side effect. Eleven
intra-arterial infusions with supraophthalmic carotid catheterization were accomplished for
these four patients, including seven intra-middle cerebral arterial catheterizations.

There was no immediate complication in sixteen ACNU infusions, however, one patient who
underwent superselective carotid catheterization developed a delayed complication of unilateral
blindness.
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EERT L - BRNESEFA 6 HITH S, i -
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ALTeH T = F s BT - fo, WEBIIREE I ER
PEEET 5581213, G. Debrun®ijet controlled
balloon catheter system (INGENOR Co. Paris)
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iz f& % Digital Subtraction Angiography (DSA)
CTHR LIz0b, BATIRI00mg, /NETi50
mg ® ACNU #30ml 0 £BBEKCENL, B
BEASRYER LTS ETEA LR (Fig, 1),
i, BEMEIEM D dic ACNU B
Bithkskstrdal » AL CT % & fEFICS LK
fTL, CT B Lo LEEREROHEB R L
T,
i 2

EERNOWEERE D > ACNU BIERETT
TORR - BhEEAr - ACNU 858 - CT Lo
B¥5E% Table 2 1wig+,

<427 vA 7 —FRER LB OB ERE
THRBIR L Y RBICH 7 — 7 A EE BET &,
Z05 L TETHAMENRE CHEDDZ EATE
7o
ERGRE, ACNU BhERERHO CT 2kt
BLT, SRACHMESHRESY Lo TEE (enhan-
ced mass) OAE X, [EEFTRE (mass effect),
BIVCRABEOREEORLHBFHE L, ok
R, #% (complete) 14, fig/) (partial) 2 4,
NZE (stable) 141, 34 (progression) 2 #iIT,
EHRKAEBED 1 flkEE DL MER R EH
fo. BRREROTEL, EMI2, 4trhFhsk
EodE, AEEEOWNKY, BEREENBELL
HIZH & DT, BhiEREds X CEB OIS, =2,
FE, BL, RHZEOBIERRWThoESID
ZEdilehote, Lnl, ER6 CRETEFERK
T8 1 » A ERBOBRAHEL, Xbic

Table 1 Clinical Summary of 6 Patients with Brain Tumor

Previous Therapy

Case No. Diagnosis/
Age/Sex ite Ope. Radiation Chemo.(iv)
1. 30¥ /M Anaplastic Astro./ biopsy 52.5Gy (lst) MeCCNU

1t. frontoparietal 30Gy  (@nd) 100mg/2m %22
2, 32Y /M Anaplastic Astro./ biopsy 50.5Gy -—

It. parietal-basal

ganglia
3. 33Y/F Astrocytoma G-3/ It. temp.  50.5Gy (lst) ACNU

It. ternporal lobectomy 27Gy ~ (2nd) 100mg/6w %9
4, 11¥ /M Thalamic Glioma/ V-P shunt 50Gy ACNU

rt. thalamus 50mg/6w X3
5. 28Y/F Astrocytoma G-3/ biopsy 51Gy ACNU

rt. basal ganglia 100mg/6w x4
6. 21¥/F Astrocytoma G-2/ biopsy 50Gy -

It. frontoparietal

PRAI634F 2 251 (27)
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Fig. la

(Case 1)

Fig. 1b

Fig. 1 Superselective catheterization with calibrated-leak balloon catheter.

a, left internal carotid arteriogram showing medially stretched lenticulostriate
arteries and inferiorly displaced sylvian point. b, Digital subtraction angio-
gram showing the tip (arrow) of the microcatheter (arrow heads) placed in the
left middle cerebral artery.

Table 2 Summary of Intra-Arterial ACNU

Chemotherapy
Case pooinge Location of Dose of CT
No. catheter tip ACNU(mg) Response
1, 1 5ydm It MCA 100 Partial
2 5y6m It MCA 100
3 5y9m It ICA(CD 100
2, 1 3yTm It. MCA 100 Progression
2 3y8m It MCA+It. VA 50+50
3 3yl0m 1t. MCA+I1t. VA 50450
4 4y It. MCA+1t, VA 50+50
3. 1 lyTm It ICA(cervical) 100 Progression
2 1y9m It ICA(cervical) 100
4 1 Tm It. VA 50 Complete
2 9m It. VA 50
3 1y It. VA 50
5 1 Tm rt. MCA 100 Stable
2 9m rt. ICA(C2) 100
3 lylm  rt ICACCD 100
6 1 1y It. ICA(C2) 100 Partial

* D period after the first treatment at the intraarterial
ACNU chemotherapy ’

(28)

EROBNET, BRBTE, HERHOMFY X
7el, 2 h AH%OMmEEEEEICK\ - TERE
MROFELEAER AR LD BRI,
il

TEI 1, 30B M, ZHEEZED anaplastic as-
trocytoma DIEFITHIEATEIEBE D 5 FHIz,
HFOLONRE, HBEEGREEYE CES,
ACNU BhEERREE 18RI o CT <3, A iHEE
B AR fo BT (LDA) & mass effect %
ot (Fig. 2a).

A=y o= rrHT—FARECTEDLK
@bl 2> & 2 [B], 229 EBHAR C,-portion > 5 1
B, 5 3 EloD ACNU BiEREL T -7, SEB®

BRSNS 3 H Ao CT i, AVEEEE

DLDA L mass effectiZZFE LT 5%, Lal, K
A o A B TE #1237 72 1. LDA & enhanced mass
DHBEYH L DB YN L EFOBE L E % b

HAERSE 2548% #2%5
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Fig. b

Fig. 2 Case 1. A 30-year-old man with left frontoparietal anaplastic astrocytoma
started receiving intra-arterial (i.a.) ACNU chemotherapy on Nov. 15, 1985.
Contrast-enhanced CT scans obtained prior to the first courses of i.a. chemo-
therapy (a: Nov. 7, 1985) and after the third (b: Jun. 23, 1986) show improve-
ment of mass effect and edema of left frontoparietal lobe and appearance of
erthanced tumor with surrounding edema of right parietal lobe.

h % (Fig. 2b). Z OfEFIT ACNU BHEEREEA
[BE oMM L C—EDRER LI LE
25. |
REGI 2. 2EFEME. EHHREDL S EESKICHT
TJhH3% anaplastic astrocytoma OFEF T, #IHA
AR BHRIGRO 2 TRBBE I h T e,
# 3 FEBIAFOR N L > THR CT ET
(2, ENEERE,»GEERCE XS LDA &%
DI enhanced mass % & & @, HEIHE~DE
HbEEbhi, 1EE»DACNU BEREIL< 1

FEFN634E 2 A25H
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7w H 7 —F Nk Ao TERAMEIRD BT -
fo. BHERRHESIH © 5 bz aphasia DEEER &
Edde, 2 EEBDUEOBIERE T, BEHA~
DOREBBIRIEIR 2 S O MK b FER S et o,
ACNU 50mg #* o % £ F-KRMENNR & A HEBr B AR
PHHEE LA (Fig. 3a). 2 EHOBERENS 1
A A0 CT CLIES O F 8 intEk & Mg~
BHE»R A BN (Fig. 3b, ¢,

G4, 1IRBHE. HRRMEBECTL, Bk
HHRIEEEE 3 » Aolic 3@ ACNU 50mg @ #
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ELFRE LT IcEFITH 5, 3EEBE® ACNU
TR 1B B o CT THRAHRELEESR L Y
% contrast enhancement, mass effect & 4 128
DCHEEE &L, EFOLThESHBELT
Filotesd, EHEBBIR? G 3EO ACNU BhiEi#
ExfT -7 (Fig. 4a, b). 1M B OEEREES
HEUARREFO LThBILEA L, 3EIEOE)
EFRERO CT CEBHEA LARLELYRTO
HEfrote, EBLIRIIAABEDCT The v v b
N L BB RETRTOATHRE XA R
W (Fig. 4c, d).

%z =

BHERIES O (LERER, 1950102 H60ER
T TRE & DIEFIE FIVCHEBIIREA, A
BEELXEDCAWHOHREET, BRMCER
bhich, +HBRREYEF BITILE S h-
728, roEfo—or LT, MEMBM 2E L T
D EF D FEFIR ~ DO BT X OF O 5 Ao 5
REHEIRT W5,

Fiziob, Bl FH © o mwE RNEE PR
N TS EG O BEME~OBTIER+5Th B
0%, R O FH T FEHS0RTED b ¥ T

" -a‘» -
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Fig. 3c

Fig. 3 Case 2. A 32-year-old man with anaplastic astrocytoma started receiving
i.a. chemotherapy on Jan. 11, 1985. Digital subtraction angiogram obtained at
the second courses of i.a. chemotherapy (a : Mar. 1, 1985) show tumor stain with
feeding arteries from branches of both left internal carotid and vertebral
arteries. Contrast-enhanced CT scans obtained prior to the first courses of i.a.

chemotherapy (b: Dec. 17, 1984) and one month after the second (c:

Apr. 1,

1985) demonstrate progression of enhanced tumor and surrounding edema and

tumor invasion to brain stem.

MMERBIF 2 A ZH &AL, FAEES E¥RE
b XI<BTT5, & XY NEFITEENK
PR LCHFIEL, 22 LbBIRYER & hic T EBIR »
LOMEERZTTE Y, BIRAZSICE~TRET
OFEWEFRE R ZR L o028 BIfEE 28
BMTELBRATE B LCESE L 2, Z2K
B RES Cx3 5 lRrs v X % RIS
IRAFEASREYBER ShTE BRI H BN,

Yamashita 5%, 174 ® glioblastoma =% L
ACNU 2 75 3mg/kg % 8 BICixBE, 9 it
HEIRNICEA L CEOEFERP B L, #E
CAEBLIE Z VWb T hrBEARRIFCH
D, F MR OREE L S icB TR 0SS
MEETH-ToE LT W5BY,

ACNU LtRUEEED =t r v v v 7 R/HE
#F|TH %5 BCNU & i\ 7= Greenberg & D341z
LB &, BUHRIEREFR %k L1246 Dastro-
cytoma (grade 1~2, 5, grade3~4, 1941

FEFI634E 2 A25H
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Xt L BCNU o AEBIRD 5\ THEEBIIRH> 5
OENEREZ T\, CTHR L 3 #lo complete
response ST 1THNCH B TH - =10, KL T
BE Lic ACNU BhESREESI 6 PIT1, 46Ich
MTH-TEELONEHROLZDLLBED 1Z
EREORELELZ LIS,

F 7z, Greenberg ST X 5 &, HAHEIAFRRTIZ
BCNU OB ERER 17 - 121261% & 36614 9
BB nERLALR, £D5H 3
IR LTWAY, Zo X 572 BCNU 2\
TBRDBADOERLEIERIZ LTI 22D
wENIeSh T h, BCNU BEDBH D@
BCNU oBf@izffibhd 7 ra—Aic X AEE
DAL TR I T 5219 ACNU e Y &
T vIBEOEBENFITH b KB ET S5,
HEER TR HIEA o+ VBT & LTHEEEL,
octanol/water4;ft.3 (partition coefficient : log P)
20.92 CTREHEME /R TY. bihivbhiX ACNU %
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ABEEKCERLCERALTWADT, EEE
EE L OCEEMEB~ORIfEA I ACNU B0

BUHELTVMEL S,

F7-, Levin bick s &, =+t r Yy oL 7RE
FloHEEDRECH LT, BEEOSHEI EE

T¥ log PO{ET0.37TH 5B L5 BCNU @

log Pix1.53C¢HbH, ZoETH ACNUDEH

BCNU iclb_THMEE 2 bR 5,

FRAREE 15 0 BeER O B L FEER

BCNU OBRE~DEIEAZFIRT % 7o b iR 8
Ik X DRI EEDBRDBH LI 5 —F
DEFED L 22BEETA TV, bhbh
(3138 O A FHBIREESR A~ O BERE D 5 H11ET
= A7 ehF—FARFERLT, »F—FAr04%
Wi REIR DB L O KB CEBET S LT
fo. Linl, ZD5H0 1 FlickBl2E LHSE
BHEITH D, FOERELT, BBEASK
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Fig. 4d

Fig. 4 Case 4. A 11-year-old boy with right thalamic glioma started receiving i.

BBFN634F 2 A25H

a. ACNU chemotherapy on Mar. 22, 1985. Right internal carotid and vertebral
arteriograms obtained prior to radiation therapy (a) revealed dilatation of
lateral ventricles and no tumor stain. Contrast-enhanced CT scans obtained six
weeks before the first courses of i.a. chemotherapy (b : Feb. 8, 1985) show right
thalamic enhanced tumor and calcification with mass effect. The follow-up CT
(c: Aug. 12, 1985; d: Jul. 11, 1986) show tumor regression and disappearance
with remnant of calcification and dilatation of ventricular system due to shunt
failure.

(33)
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Fig. 5a

Fig. 5b

Fig. 5 Case 6. A 21-year-old woman with left frontoparietal astrocytoma grade

2:

a, Left internal carotid angiogram obtained one year before i.a. ACNU chemo-
therapy showing left ophthalmic artery. (arrow) b. Two months after ia.
chemotherapy, left ophthalmic artery was completely occluded at its orifice.

EBBEODH VIR T —F L DEMIEEL,
IREIR I B B R DA A LI E 2 B
ORFEYEBbhD, Fioo OBREAHE b BEE
LT3 EEL2HLR2, T, 2ml/min 2
Eows< )L LEARETIE, MHEA -
BRIFER I WREBTHAS D, S LD
7 = 7 A SR IREIR B X 0 EA o R U
NEBIRBTERICE L T a, i h 0K
DARBIIRICIA T B ATEEMES D B (Fig. 5), <4
7R AT =T NCX HEBBRINNBERE KT 5
EAFOEIRBERDLEW: 7 b O FH OEM X
EEBTHLEE, YOVEMLLOBREIRL S
ACNU BHHBREBIC OV T HARAVBBETH 5,
BES x5 5 ACNU B, B
~O drug exposure X D Eb B Z LT E, &K
PFRICR LT & 5 IR iR gL ©
BROVIBREEBC L EDEILE SRS
Cenb, SHLIEERYERRALHBLED S
DEXRHDEEX D,
: 7% B

D BREEMIEZS 6 flicxt LT ACNU®
BERERXT, CT L4 BICEBOHEEY S

(34)
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