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FEAEFERIEABIE ICX T 2 RERE ML FREE

Intra-CSF chemotherapy for subarachnoid dissemination of malignant brain tumors

REARZEFRIAEAR, RATERETELERY,
REA K A = S BB TR B S A1

FANIEAY, JENGHERE", SREBEERY, MABT,
LRE—?. KRAFEY, ILHETFY, £RZ8H°

[IEC®IZ]

BRI S 6 B AR R DR D RRIC &
DREEL, £FMBMEEELTETWS, LHLE
NI THIENREEADEA TETNS,
BEHNBEOREEDE VD OI3/NE BRSSO
RETHHHFET, OFRFICTT TIZ11-43 D%
PIASHERENBEZ R L THB V), W OMOFHE
FORTHRDTFERICEAIHENRREWD, £-H
RIEFADIZEACITBEEZHE -S> TNDENSTHIB
BTIERW, FRAOEMRER THh 2 BHFES
BEREMBAEC BN THEEENBEIEBRIC R
N5 ENEL o7, HBEREEEZETEZD
FHIBFET, £FEHFIZI8-24 & vbhTis"
D, TOREBENIBHEICN T HIREREEL T, KR
BRBOLRONSATREETH D, LHLFE
HEREHORPENEDREIESRETH S, S
WL 2SI M-I 2 N1 NALTLESE

M, IO D AERDEERE DA NEEIZ/NE W
= & (140 ml for CSF vs. 3500 ml for plasma) , Bk
C—RICHEP OFREY DR BPHNRENT L E
&Y, EYNBELLELINTWAERENICHE
NWENDMER/DZENTE, GENTHEEED
hs%1,

R R oD i R PR LT3 S B Bl P b A
OHEIMAINSH (1) | Fulton 50274
( medulloblastoma 13 {f] , malignant glioma 13 f] ,
ependymoma 14i]) IZ %9 5 cytosine arabinoside % FH
WG TIRADETI3 (54 %) | HETETOHIM
(TTP) (42-28;8 (E#510.7;8) , =7-Edwards 5
2@ medulloblastoma 13 | = %t 9 % cytosine
arabinoside, methotrexate, thio-TEPA % Ff 7= $i 45
TIRAZERA13 (31 %) . TTPIX4-112/ (Fi4537
) LRI REREIFESN TN,

Table 1 Clinical studies of intrathecal chemotherapy for meningeal gliomatosis

Authors Diagnosis No. of Pt Drugs Response TP (weeks)
Edwards medulloblastoma 13 Ara-C 4/13 4-112
(1981) (2% ) (av.37)
MTX
TEPA
Fulton medulloblastoma 13 Ara—C 7/13 2-28
(1982) (av.10.7)
malig. glioma 13
ependymoma 1

Ara-C : cytosine arabinoside,
* : concomitant radiotherapy

MTX : methotrexate, TEPA : thio—-TEPA
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IRIEMBEEIEEOZ ) 7T 7 AKRMEDEL LT
13725721y, BlasberglZ TSIl T 2EAEL T
7 IF VL HI T d BBCNU & thio-TEPA % H 1, =
NS X5 ERFETORENRERDRIITH A5
EMARTWSEY, RMUETIFIHEHTHBHACNUE
Zi 5 & [FEHEITE Vcapillary transfer constant 23 5
BiENDSDI )T 5 2 ANGEL, Levins (31 X
DINE N5 LB 5 bolus injection TIIEHE < HIK
TEEICET2ETIIORDOROACNURAHMEE N
ZTHHILEBRRTNBY, Rix HERITT XOM
JHZE AN IZACNU 2 mgZbolus THr G- L7248,  [ESIEEH
PIZACNUIE gt heh oz ETTRALUL A X
AW THIRE 5 B < I TFREIZACNU 1 mgih
52 mg % lactate Ringeryf & 7= |3 A TBA#E10 720 L 20
miZEMR L THIENERZIT-o =L 25, BER.
£ 5 RIS U TSR P ICACNUS R S h i
(1) ", ffilZIFACNU 1 mg# A THE#E10 mlic i
L T2 TRERENRER Z 1T - 7= B E . RS
WP IR A 3 13.88 52231 pg/mliziE L, it
A8 13 linear kinetics % 575 L 2 13 1917445 ThH -
7= (£2) . ACNU® X 5 7z cell cycle phase non—
specific/s SR ORMIEHRERMET BT A—-F —
VI {6 9 b i BE i 6R F 1 A% (area under the drug
concentration—time curve ; AUC) Td&H D, Zhzf
¥ 5 & 3445 5706 11 g X min/ml (S 35460 p g X
min/ml) &72% (%£2) . InvitroiZ B TACNU
[& 9L gliosarcoma |Z % L T 300 p g X min/ml T1.5-log
cell killz=, 380y g X min/mlT3-log cell killz, F7=
human glioma cell line HU-126{Z %t L Tl3240 g X
min/ml T1.5-log cell kill# 3£k T 5 DT, ACNU
1mgiZ X5 EFRTHRARAUCEERTESD Z&ITH
%, F7=ACNU 1 mgiz & 5 g 2E10E, 1058 H# &
LTH->THM XOBFRRPHEICE(LE A 5N
T, HHEERCEHNA b AN/, R
BRETHEH MR, HRLXUEREIZTXTER
fpAicHD, EAENDTMNIC LR (FHT0
mg/dl) L TWiIZigEiah-o 7z, 1058 [ G o HE
AT U T3 MR IC A X 2 B3 L Rl oAk
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BEREINIMENOBREIIREITES 25 70H
ERDEMNE D ELENE L BDITTH S, X
DHKBEDEREIE FOVI0EINTNBDT. £
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Fig. 1

ACNU concentration in lumbar CSF during and after infusion of 2 mg of ACNU dissolved in 20
ml of lactated Ringer's solution at three different infusion times (top, 22 min; middle, 45 min;
bottom, 71 min). In A, the maximum concentrations were 25.76, 16.12, and 7.62 (£ g/ml, and
AUCs were 896, 840 and 462 (£ g x min/ml, respectively. These findings showed that the maximum
concentration and AUC decreased as the infusion time increased. B, semilog plot. The elimination
phases followed linear kinetics and the half-times were 21.5,17, and 10.5 min, respectively.
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Table 2  Pharmacokinetic variables following the ventriculolumbar perfusion of
1 mg ACNU dissolved in 10 ml of artificial CSF in dogs
Infusion time (min) ~ Cmax (u g/ml) AUC (1 g*min/ml) T 1/, (min)
26.2+3.3 16.571+3.54 460160 174+1.8
100+
1mg/10ml
i i

E,
o 101
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w
w
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1™
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o
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£
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0
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MCNU

Twvz=54.1min
AUC=1443pugXmin/ml

ACNU

Ti/2=19.5min
AUC=538ugXmin/ml

o-

60

Minutes

Fig. 2

MCNU and ACNU concentration in the lumbar CSF during and after infusion of 1 mg of MCNU
and ACNU dissolved in 10 ml of artificial CSF. The infusion time of MCNU and ACNU was 23
and 22 min, respectively. AUC of MCNU and ACNU was 1443 and 538 [t g x min/ml, respectively.
The elimination phase followed linear kinetics and the half-time of MCNU and ACNU was 54.1

and 19.5 min, respectively.

oo FEPNC X > TRFEMPOMER (RIRKEICHEL
TEBZE R L r—2 5 AR 2 AL THIm
ENSSBRTREITHHT 20 Z2HRB) OHTH>
TbDHH5. ACNUREEITE 11 TII0.5 mg

MEBBL., BMERANRWI 2R L T1S5mgE
THER L. KOSHITILMEHIM TGrade 3L, LD FH
HATZINT & 2R L T20, 3.0, 50, 8.0mgLi¥
®L. 256 #l8LIEIA.0-10 mgiz THER Zfro 7=,
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Table 3 Ventriculolumbar perfusion of ACNU
ACNU perfusion Concomitant Tx
No.  Age No. of Tx  Total dose (mg)  Chemo RT RR (%) .MTP (W)
MB/PNET 10 2-21 4-43 (16) 21.5-350 (129) 10/10 5/10 10/10 (100 %) 41
E 2 56 10, 17 100, 157 2/2 2/2 0/2 (0 %) 13
AG 5 9-57 5-16 (9) 22-144 (78) 4/5 2/5 1/5 (20 %) 7
GBM 8 11-53 4-20 (10) 40-200 (91) 7/8 2/8 3/10 (30 %) 9

Tx : treatment, Chemo : systemic chemotherapy,
MTP : median time to progression,
PNET : primitive neuroectodermal tumor,
AG : anaplastic gliomas,

RR : response rate,
MB : medulloblastoma,
E : ependymal tumors,
( ):average

B OEHER 7253 IZACNU 10 mg% A T#i#100
mliZEMRL, 84 REBEES U T A25miB LT
chemical meningitis 2 F [§ 9 5 7= & |Z hydrocortisone
10 mgZ Fhn L T CTRIFMENIC SRS L.,
[T B Vo R e 2 JEME 2R 7 Uy TR < B IR E
{Z @ {8 L 7= Ommaya reservoir & V) 5t i) 12 B ¥ % Bk
HEE THBENERZT> 7. /M2 idketamined 5
V1 [ddiazepam/pentazocine |Z T FREE & 1T o TR E
FEMT L. Fipicks2R5ROEHE IR
BRI UTT W, 18R ; Smg/S0ml, 1~25K
i : 70 mg/70 ml, 2~3%kKiE ; 8 mg/80 ml, 3 EELL
E ;10 mg/ml T /e, BEFRISLAERMICIE, 10853
FETITWY, LIBIE4RMIZ1E O & TREBOETS
A#5N3FEThHEfr L7z,
b) IR RHIE

EFEHRITRE 4 B OERET o IiEMZHHRE
LTHIE L. $hRHE IR iias & s R
0T, LTFOLSICERLZ.
CR : fila@ Mt &0, »OEf EERER RS
SEEITHELIZDHD,
PR : filg@e etk & a5, 52 WidE T B
ShizdiEEZRL. MELDTZNnHO,
NC: Wi & bELDBNDH D,
PD: Wi OmAENELLZD O,
c) mik

BB IUEREEE NTYI Y1 2F
RiE, MRREREE=ZF—UTFE L, /-8
DRt B X CELENKRER 1 BOERSEICHT
W, NEY T ABIUMBEAELFERE D EHMBIC
frof.

RT : radiotherapy,

GBM : glioblastoma,

d) fhENSEY BhHE
BEENEYBEEZB S MNCT B0, it
7= IEER B 2 AR 2RI L. ACNUGREE % /8 8
kro<w 7574 —ICTHIRELEY., AUCIEETE
BICTRHEL /.

3) #ER
a) W FE
EFNROHENFMETH > DEB2BHTH-
(£3) . ThB255HDKBERBITIEHIZE,
ACNUBE 5 RITFHIT mgTH oz, TNEDD
BB RHE L TICL B FREE 20 L 7R
132260, #0381 O PN2HI TACNUBETRE I T DR
B REENAETH > 2. EBRIRIEHEIZ115]
MWZIFTNEH, BEDRHECHELL2NEH
HRETVWLZLMBNZZ D IEARTH TS -
. ThoDEBICE2REMNAEHE (CR+
PR) |dmedulloblastoma/PNET 100 % (10/10) , epen—
dymal tumor 0% (0/2), anaplastic gliomas 20% (1/5),
glioblastoma 30% (3/10) T& - 7z. ACNUffiZE P 7E
WD A O i #E2h B E AR EET &b o Jo Ak D241
(anaplastic astrocytoma 14|, glioblastoma 1) (3>
T HE (G L3R Lah o el ie R T EEH
oMK% ERD, PREHELZ. 4 EHRHEED
BTHS, HEEANBEOZH AN SETETOM
13 & ORETRBRLAD: 5 AT £ T ORI O R{EIZE
N medulloblastoma/PNET 79, 40jd, ependy-
mal tumor 20j, 1278, anaplastic gliomas 63/, 6/,
glioblastoma 143, 9 TdH o7 (K3) . T/l
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Table 4 Basis for Determining Effects
Cytology Neuroradiology
MB/PNET 6/10 6/10
AG 1/1 0/1
GBM 2/3 2/3
%
| =
100 _E[.
801!
601 !
I
40 1
20 R MB/PNET |
Ei " emmemeae =]
ol AG/GBM
- - . ; weeks
0 100 200 300
Fig. 3 Time to progression from the start of perfusion

MG OZE A 5T £ TOHMB L UEETR 2 14
BHTMEIBLE E TOHIM O YL fE|Zmedulloblastoma
/PNET 1283, 110, ependymal tumor 1008, 95
ifl, anaplastic gliomas 33jf, 32j&, glioblastoma 87
A, 8SHTH-72 (M) ., REMEHZERT
% (E5) .

—%. FHBBERTIREEERIZI-66E,
ACNU## 5 Ri34-60mgTHo7e, 5D B
medulloblastoma¢D 1] & glioblastoma® 14| A3 ffi & F
ZTNTHE, 4RBRICREZRLED, ZOMOEHIE
12j ~8E DALBBE P ICHEITED bl iz

(%(5) .
b) #HE (%6)

ACNU i Jie N HE TR 2 T L 7= 2413 R T ORIEM
EERE. MERATI2 %&b MR ST,
WFhbREDH 2 WISEEEEO B Terade 2
UTFOHDOT, 1HU EBWIEAIE AL NRho
oo —EHERAERE3HIC A 5 7z neuropathy
T, 20IZACNUDHEEN BRI & 2 FREFED B

WIS AR QR AT, 11 V3Pl ik = PN S 4 1 oD g
HEYIBER M 5 ODACNUDE H O HH A\ O EENE
ANz, TuwhAaBplica s, ZomEHAHX
I BRER AN 5 A O TR ORHARE S E A 5
Nz, TOMORHERIZWThH—iltE, grade 20
TTholk. wEEEFASNEHENFIZNTH
HEE{LERETHWATE 5H DT, ACNURFEN
FERITER T 2 & B> 2 Ot £ 5 S PHEER
HiEMo T,

o) BEENZEMBIE (K 6)

9.0 ~9.5 mg/90 ~95 ml D ACNU T i I N 8E ik &
TolBa., B HEHE P ACNU R E |35 & 9.86 ~
12.79 p g/mlizE L, HEjit4H i3 linear kinetics 2= L |
AW H310.7~2645 ThH oz, EBHIETRD
7= AUC}3260.8~502.5 g Xmin/ml G, 1 X TELHN
JEREFASETH Y,

d) FEFT A

JEBFE L Fz 68z DN TREI 2T, MBRENE
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Table 5 Prophylactic ventriculolumbar perfusion of ACNU
ACNU perfusion
Meningeal
No. Age No. of Tx Total dose (mg) disease

MB 3 2-9 1 5-10 1(7W)
E 2 6, 22 1 5-10 0
AG 3 31-57 1-6 10-60 0
GBM 3 13-47 1-5 4-45.6 1 (4W)
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Table 6 Toxicity (42 cases)

Eveents No. (%)

Headache/Nausea/Vomiting 5(12 %)
Fecal incontinence 3(7.1%)
Neuropathy 3(7.1%
Meningitis 2(48 %)
Convulsion 1(24 %)
Hemorrhage along the catheter 1(2.4 %)

ACNU 9.5mg/95ml/45min
5 ¢ >
a .

-~

3 10 /' N
I /N
7)) \
o / -
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n s,
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£ \'\
= ’
)
bt
®
Ty
Bt
=
o
0
e
0
0 :
=
g 0.14
<

0 30 60 90

Time (min)
Fig. 6

Patient 6. ACNU concentration in the lumbar CSF during and up to 45 minutes after a 45-min
intraventricular infusion of 9.5 mg of ACNU dissolved in 95 ml of artificial CSF (semilog plot).

The maximum concentration was 12.52 £ g/ml, and the AUC was 366.4 /£ g*min/ml. The elimination
phase followed linear kinetics, and the half-time was 12.5 minutes.
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Table 7 Pathological findings of autopsy cases
Age/years, DX Doses (mg) V/M Denud Sub
/M, PNET 330 — = +
9/F, AA 22 = + +
8/F, MB 351 = + +
11/M, GBM 64 + = +
23/F, AE 9 - - +
41/M,  AA 144 = -+ —

E : ependymitis, V/M : vasculitis/meningitis,

Denud : denudation of ependym,

Sub : subependymal spongy degeneration

Fig. 7

8-years old female with medulloblastoma treated with 38 courses of ACNU perfusion
(cumulative dose; 350 mg). Autopsy findings showed massive dissemination on the
cerebral convexity, while no dissemination was found in the spinal subarachnoid space

where distribution of ACNU was sufficient.

AHNT, FICHiB%, mERBA SN, —H.
REREIRDIZL < Iz o T ERIEIE & A EHNE LR D
B#FZRDI=N, ZhiZEREEKOMENRS T
bAEN5EEh, ACNUCEEDDD TR E
Bbhic., EEMZE LK TOHBRELIIRSRE
EBIRICASNTED. RTINS 5 U [N ES
DERICEB D LEEDbNE. B 7 IZMHERKSED
1712, medullooblastoma ™, & 5+38[8] @ 8 K PN BEFR
(ACNU# 58350 mg) Z{To iz, BAEMICIEK
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dimyristoylphosphatidylcholine 3mM
N
I

e
U

Tween 20 0.33mM

|

Fig. 8

sonication
artificial CSF ——p

BCNUX

BCNU encapsulated in
hybrid-liposome

( lipo-BCNU)

Hybrid liposomes were prepared by dissolving both phospholipids and micellar surfactants(PEG)

in the buffer solution with sonication. The clear stock solution of hybrid liposomes encapsulating
BCNU (lipo-BCNU) was prepared by dissolving 3 mM DMPC, 0.33 mM Tween 20,and BCNU in
various concentrations in artificial CSF with sonication for 5 min at 45°C in an atmosphere of nitrogen.

[drug delivery system# i \\ /=B RE A (L B E D &=t

7]
KIFERAFBRNOER DAV ARTH ST &,

B & Wastrocytic tumor(Z ¥ 3 5 G LN £ FEH T
WZENSENSZRRTBEDICLIFOZ LER
#F L7z, % 9 drug delivery systemZ A 25 Z & 17
Lo THIENEDBESEETERVNENS T L&
&, ACNULIA DR ORENR G OFREETH S,
BONURRI U= by I L7 ROER THRETIIE
T ) F =TI T R RENTERTHS, TDlog
PEZ1ISTIEBHTH D, BENREICIIREY T
5B, & T Tdrug delivery system& L TURY — A
IZFEL, ZHNIZBCNUZ G L THiBENR SO Z
Wik ZET L 7=, fH L7z R — Aldphosphol-
ipids (diyristoylphosphatidylcholine) & miccellar surfac—
tants (Tween 20)/n 5 72 58 & 1) sk — A (hybrid
liposome) T, ZOHMIIHENBEFHLEDOHT
fHRICTERRO Y RY —AOREEICALNS X
SBABBEEDOBEADLENE NI &, hER
H—DRTFRORELZURY —LNFLNET &
THd, EMATHWEEE) RY — LR FEN
#9180 nm T2 LEETH 2 Z LRSI TN
%, IEBHEOBCNUZ @B L= HEICIER8 DL S
IZ 1R Ry — LA OBKMIZBRDAENS (lipo-
BCNUEIER) , Z®Dlipo-BCNUZ v k O KHA
IZ2#5 L THBCNU 2.5 mgkgF TOM 5 HtEIE
BHohizhok, KRIZC6T v FJ7 Y — iRl
X102 LS X 1098 &2 R PIc B U TIER U /- i

BERBEETIVICBWTHEEREZT>2E 3,
68 DEE D 5 B3[ETHREROAEFHMIE BEITIE
ELE (H9) . FicA XOKMEAHREEOENSH)
EZMNDETRIBICHEML ZBCNU (1
mg/body) D HAHI4.253 T > 72D IizH L Tlipo-
BCNU (1 mghbody) ODF 12143 &345Im0 0
HoEENRES N (F10) . Zh 5 ofrRiddug
delivery system& L TU RV —LZHNWSE L EDFEY
HZEZRTHDTHS. HEACNUS HilENEY BiE
DOl EERG > THERORAZT->TH D, ACNU
BMEEICEXTHERERMOERENEF TN
5,

[BbYIC]
ACNUEEENREFI LIS & S OPHEZ ED T, KR
AMSMNEETRERITTESHRFEETH S,
medulloblastoma/PNETIZ % U T34 B (b5 & fE
AHEDHETI00 BOIGEHREINE S N2, astro-
cytic tumorlZ i § S IAEMRICITB AN H o7z, £
TR PERIEE O T BRIARE S 72 0 5 B AT REMEASRME
SN, ML KEERMABFERANOEM DM
R — Als & Ddelivery system%Z A5 Z &2k D
HEVHRFEINS,
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Experiment 2

iliperCNU (n=8)

1
1
v

@
©
= 50
E ______ w
Z
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0 . . : . t ;
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Day
Fig. 9

Survival rate

501

Experiment 6

mi.-._ lipo-BCNU (n=16)
il

control (n=15)

T T T T T 1

40 50 60

Day

Survival curves of rats treated with or without lipo-BCNU (BCNU, 2.5 mg/kg) 2 days after the
inoculation of C6 glioma cells. In experiment 2, 1 x 10° viable cells, and in experiment 6, 5 x 10°
viable cells were inoculated intracisternally.

(M)
1000 A
——o— BCNU in 5% dextrose
—e— |ipo-BCNU
_5 100 -
©
&
O 107
O
(6]
=)
=
Q 17
m
( not detected) ( not detected)
.1 ' I =3 T & 1
0 10 20 30 40 50
Time (min.)
Fig. 10

The BCNU concentration in the CSF was tested by puncture of the cisterna magna of
dogs that had received a bolus injection into the cisterna magna of 1 ml lipo-BCNU
(BCNU, 4.67 mM) or BCNU solubilized with 5% dextrose/water and diluted with
artificial CSF (BCNU, 4.67 mM). The detection limit of BCNU was 0.46 (M.
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B2 T4 i BE A (C %4 9~ Diffusion MRID A AT

FEFIRFEEERR IR, RO

s 2. FIEREE. Ak IBEREE,
AERBED, FWMNEKRERY, BF 7F

[(ZC®IC)

Echo planar imaging(EPI) |z & % 8 & S 45 Ht — i
B &7z b, Diffusion weighted imaging(DWI)iZ & 5 ¥t
EREGRHNEEERETWS, $ERL I,
B EINIES 123 5DWIOA I DO WTHREL
7z.

[ SBUAHE]

*HEIT Y Iz TI9974ES A v S K ERICFEBR L /=
R 5 4 4 I 95 1441 T, i FH 8 4 |3 Signa Horizon
(1.5T) & Magnetom Vision(1.5T) T, & FEIE T
DT &< fEfrL iz,

Anisotropic DWI was performed with Magnetom VI-
SION 1.5T (Siemens).

TR = 4000ms, TE = 103ms, b = 1000s/mm2, 19-23cm
field of view, 96 X 200 matrix,

Smm slice thickness

diffusion gradient strength=22mT/m

duration of diffusion gradients( § )=26ms

gradiation separation(.4) =59.7ms
band width=250kHz

Isotropic DWI was performed with Signa Horizon
1.5T(GE).

TR =5999ms, TE = 108ms, b =1000s/mm2, 24cm field
of view, 128 X 128 matrix,

5Smm slice thickness

diffusion gradient strength=21.5mT/m

duration of diffusion gradients( § )=33.4ms

gradiation separation(4) =37.2ms

band width=79kHz

[#ER]
1. Metastatic tumor %> Glioblastoma %> Malignant lym—
phomalZ, Solid component?iEEFTEZRL . fiTEiE
FEECEERICOAKOFALRESNE. &5
12, DWIidis##l % 6 B 3 @R CR AT e T
HHEVWOIFFENHS (Fig.2-9) .

Metastatic Brain Tumor

(adeno Ca. Lung)
: ! :

DWI
Fig.2 mfl=xR 1
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static Brain Tumor (unknown origin)-1

DWI

Fig.4 maes 3

Metastatic Brain Tumor
(adeno Ca. Lung)
L

DWI
Fig.5 EGI27 -4
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Metastatic Brain Tumor
(adeno Ca. Lung)

DWI
Fig.6 EHISxR-5

74/F Glioblastoma

T1Gd

DWI
Fig.7 mHI2R 6

Fig.8-1

FEGIZR -7
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Fig.8-2

TEBISR -7

Malignant Lymphoma

DWI

rrence ? ? 74/F(2)
L

57/

Fig.9 EHIE%-8

2. Malignant tumor @ cystic componentPnecrosis|Z & (3
HZ&2LU, Mg SEpidermoid cystD g —TEM L
B SIS MCRE>TW/: (Fig. 10,11)

3. JEE A PRFEEIC B L Td, Glioblastoma D &1
H {55, Metastatic umor® B A IEFEEE LT 5H1E
FAH Y, FEACEBERENEES SEELTWY
ST EMRMEN (Fig.8-1,2) ,

Zh & To Yk Trbh iz &K IES ODWID
fE 812, malignant tumor{Z B L T I3 high signal T &
0, benign tumor|Zf§ L TIZHIHIEZH 5 H D Dlow
signal D {H A 358 1y (Fig. 1) . %512 malignant lym-
phomajd, DWITHHB|Zhigh signalZ 2 L, fiThisER
PENCb o RESE L.

[&£]

3 AE &t HA B HE 2E 12 3§ 5 Diffusion weighted
imagingDWD) O R E S h, B TREES
epidermoid cystiz HFHENE W E WD TS,
SEFE LT, EEENERICH T SDWIOHEAKZE
ER AP THEBRH L 6B L,

Sed iRk Ic BT S, JEAE Ometastatic brain tumor 68
#l Dclinical summary {Z XN iE, SEHERSSIRK. B
355, 3T, FEFEFEL LT, hEH36
#I(52.9%) & EEIICE <, R THESHI(11.8%) &
mWTH D, LERMEHEK O AT (Fig.
10) , B HERRIES OF AR T, HEEE
M19BIQRTI%) R HE <. Bl THTEELEE - REAZE - /b
BEEROEICHEENE M- /- (Fig. 11) , fHERHEE
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Fig.10

Clinical Summary of 68 Patients of Metastatic Brain Tumors
2RER 68

R : B 35 i 33

Fih FHEH 5898 (4~768)
FRBER

i 36 (52.9%) FKF 6 (8.8%)
A 8(11.8%) ® 2 (2.9%)
B 1(1.5%) B\l 1(1.5%)
BB 2(2.9%) @B 1 (1.5%)
7 4 (5.9%) R 1(1.5%)

Z0ftt 7(10.3%) unknown 2 (2.9%)

Fig.1

Dif?usiun-weighted image MR imaging of the brain tumors.
DwiI
Glioblastoma high
Malignant lymphoma high
Metastatic brain tumor high -
Astrocytoma iso
Ependymoma iso
Germinoma iso~high
Meningioma iso~high
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FMHBTIE, BENBHIG5.9%) - BHEN - T=
(Fig. 12) ,

IR TR L O 38 BERR B IZ D W T, median sur—

vivaliZ7.6 & AT, FH7 + H s # H:(2141) At median

survival b 1FEFR L RO E <. FHOHE34)) &
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Fig.14 RIEMEHYEEREMIEE X TOHM
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it 68| 45 12 11.2

BEVWERTHo - (Fig.13) , LML, Hx ik
FITIS U THRGHRES 7 -knifeAiMiT s iz WS
Diaiak, URI 7707 —bBWIT &ML
AUNOECAb# RSNz, £io, HERESYHE
EREBEONEHEETOMMIE,. AEIELEL
4.0 AT, BHZWIEZ6.7r A L KEME%E
~L7- (Fig.14) ,
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DR EDM L & & B ICTMRIDQEH A & i
THIEDRHEICBIT L. BMERABER TNET 2
metastatic brain tumorDFEH IFZE L < 8L T 7=,
YhricBnTid, B4 0BEOREIZSH - I-ikEeE
ZERL, DU THERHEED D VWIIEOEWAE
W2 B5 DI HlENIC B EET RS LD
IZBHhZE2LTERN, FOREREIERICESET
HY, BEKLABLELVWEVWZEBRTZ2HDTH
5, GERL O®ET BB NES I3 5 Dif-
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ICHIRHIEO S 28 L WEHEZKHETH 5,
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R ZE D75 LR i fE 75

Metastatic Brain Tumor without implantation in the Lung
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table 2
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Brain metastases from differentiated thyroid carcinoma - study of 5 cases -
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BEL TR —EoR@hiash Tz, R&IE540
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(€130
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WS b (follicular carcinoma) , HiEB TH-
7zo 97 ABIT/NERDSHE L, MRITHRES %
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B2tz Tok. COREATEREOBEY (F
BE. B3IME) 2RO, M6y AIC1 EQE
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SEG2 SO BYE, 19824F |7 FRIE N 1= THIR
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Table Summary of Cases of Brain Metastases from Differentiated Thyroid Carcinoma

Age# Initial Brain Time to MIB-1 Other Tx Prognosis
Sex  Diagnosis Meta Brain Meta % Meta
1 50 Thyroid Tm  Occipital 9 mo nd Bone 131-1 Sy
F bone meta bone 100%
2 58 Thyroid Tm Temporal 10y nd Lung Heavy 6y
F bone Bone particle  dead*
3 60 Thyroid Tm  Multiple 9y 14 | Lung r-knife 10mo
M Lung meta n=10 dead**
4 69 Thyroid Tm  L-parietal 7y 1.4  Media- none 9mo
M stinum 70%
5 72 Thyroid Tm Multiple 3y 11.6 Bone r-knife 6mo
F n=4 70%

# Age at brain meta, * due to airway obstruction, ** due to respiratory failure
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T1 weighted MR images with gadolinium of case 1, axial view (a) and CT scan with contrast enhancement (b),
showing an osteoclastic posterior fossa lesion with marked cerebellar compression.
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B2

T1 weighted MR images with gadolinium of case 2. a: 10 years after thyroid tumor removal. Osteoclastic
lesion in the middle cranial fossa extending into paranasal sinus. b: After subtotal removal of the tumor.
c: The tumor size decreased after the electron beam irradiation. d: 6 years after the intracranial metastases,
the tumor is extensively regrowing into paranasal sinus and middle and external ear.

43
T1 weighted MR images with gadolinium of case 3. a, b: Before operation. Left temporal and right frontal
lesion were surgically removed. Other small lesions (one of them = arrow) were treated with r-knife. c, d:
7 months after the opeartion.
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=4

T1 weighted MR images with gadolinium of case 5. a, b: Before operation. Left temporal lesion was surgically
removed. The vermian lesion was treated with r—knife. c, d: 6 months after the operation. Note the size of

vermian lesion is decreased.

[#£]

R RIS D I4RFE O 3 FE 1 3 2 ¥ tE I B 0 1.5%
( Special Report of Brain Registry of Japan, 1969-
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BR& DOPIBI5 AN 104 (FH64E) SN, 53
R4 DESEF ST D THo A, iR BE
SNER TS (B, ) ~0oE#Eia5h15
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Treatment strategy using LINAC stereotactic radiosurgery for metastatic brain tumors.
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Fig. 4
Case 1: 83 years old male with a large metastatic brain tumor at 3rd ventricle. One month after
stereotactic radiosurgery, the tumor size was decreased and his disturbance of consciousness
improved in a few days after the treatment.

Before RS
Maxg

30

Fig. 5
Case 2: 61 years old male with a large metastatic brain tumor at the right temporal lobe. His left
hemiparesis was improved in I week after stereotactic radiosurgery .
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Fig. 6

Case 3: 38 years old female with mulutiple metastatic brain tumors from breast cancer. She was treated by
stereotactic radiosurgry in twice within I week. All lesions were disappeared or decreased in their sizes.

She could return to her home 10 days after the treatment.
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Stereotactic irradiation for brain metastases using X knife
: Preliminary clinical results
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Table 2 Radiological initial response according to maximum diameter of the metastatic brain

tumor (N=15)

Diameter
(mm) CR PR MR NC PG total
=20 0 2 0 0 1 3
21-29 1 1 4 0 0 6
=30 0 -4 2 0 0 6
total 1 7 6 0 1 15

CR: complete response, PR: partial response, MR: minimal response, NC: no change,

PG: progressive disease.

Table 3 Radiological local control according to maximum diameter of the metastatic brain

tumor (N=15)

Diameter
(mm) CR PR NC PG total
=20 0 2 0 1 3
21-29 1 1 0 1 6
=30 0 2 0 0 6
total 1 5 0 2 15

CR: complete response, PR: partial response, MR: minimal response, NC: no change,

PG: progressive disease.
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& R ERIZ D W TIE20mmE, F O34 Tl
2/3 (66.7%), 21-29mm® 64 Tl 5/6(83.3%), 30mm
LA E D61 TIZ6/6 (100%)TdHh D K EIRHET HSTI
TRFHEAE S N /=(Table 3),

Rl A S s o 637 B BRI R
B 57 [N TR 2 OB K & 2 7= PG 13 il BRAE O ik
BThs, MBHOKREZET S 1 HlIIRHESS
A TReEEDR I NNToBEAL k.
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Table 4 Prognosis relationship between KPS and radiorogical response rate for STl (N=18)

KPS CR PR MR NC PG excepted®  total

(%)
100, 90 0 2 3 0 0 0 5
80,70 0 1 1 0 0 0 2
60, 50 0 0 0 0 0 0 0
40, 30 0 0 0 0 2 0 2
20,10 0 0 1 0 0 0 1
0 (dead) 1 2 2 0 0 3 8

total 1 5 7 0 2 3 18

excepted*: excepted cases for radiological evaluation.

b I 14T gERSRE bR shaho . Fik,
BB/ OEIE N EFEIZ7/15 (46.7%) THRSH%3-94
AIZ@B®l., Zhsi3nwThsSTHZ &R % 6
AL TWwaw, STRZERBH 26 L 7z4lidng
NHECLTHY, 3HAEREMTD BIHIIILRHRE
BEAL, Boglzi/ilRETH 5, BETFA
NAAFTHICHBERELEBDORIMAIS- /. 2hoE
RERBOISFI DN, BBEORFTEREIFEZR7
plicHzicieiEzBml iz, BREOERESHE
44 |7 13STI (SRS241, SRT1f)%, ZHEDOHRER
BwmZe3p 24l ZWBLE, D 141ICIISRS & 2K
B THE#EL .

SREI8HI D AFERIMIZ121, ATH D, 14F
EHERIISNI% TH oz, MTHlEHEKPSORFIZ.
KPSA370%L) EIZPR 3 i, MRAFIDETHI THTNd
RFEEABEShTWBHTH-~. LhL,
KPS=09 /2 bt T IERmATHEIZE S hizsH &
iz X S FM D 5 R 3H OFHSHI T H 5, (Table
4), EERIZFEFHFLES L EHEBALAOIERIZL
DIELASH, MIEBHEEICLAECIEMF, mEi
XabolR2HTH 7=,

STHZ X A HUNHREE & LTI HEP OIES /2 &
THRERZ A 6 iz o 72 ASSRS D241 THZE E
CEEOHmEZED . 1§53 EBETICRET S
W THRFEE K DMRIEG E—iBE i EE S
U 3 ) R D 3§ 7B %GR F= (case 6) , & B35 EFII R
}, 25704 FTHALUZEEOWNE L & HITHRET
B Lz, &I161EMNLIZREOHMIC) >0
IR R 2 7R U R RIEIE &% 2 5 iz (case
14),

[FEH]
(case1) T.K. 70 g1k
1995 E11 A IhiE (HraLEYsHE) o BERRAZEY]
R 20 RBEF THol. 19984E8H L DEAM
EEUE¥HOENEA L TROBASHE UEE
L7z, MRITHEHERIC £E28mm, HRTEHEICRE
SmmOFELENFER I hEBEREELEZ N, B

RFEIED > bo—)L 3N TE DERN IR R
£ 13RD T FEIAICKPSS0% TH - Fe. FEIA I
A5 A 5E 25 5 25 12 37 {8 46 Bk (80% isodose) T 22.3Gy ™
SRSZ{TWy, MEH#64 H LR Z OREITEZERT
DHTHD, AR, REHHEICLGEREGTS%
isodose) 8Gy X 5[E=40Gy DSRT % Jiift L 7=. &L
HEhL64 A%, ER19mm = MROFIH B E A
Boni, BH®EI8,y A TEE34mmEHALB
s E S N na, EERNIMNCHFEREBRE
DHBRZRBDHEN, FEZRICE, BHRIICS: -1
THEZESUEXEOMVRE., WEREE, FE
EERDD, BfE, KPS OB THE TER/ T THIE
& & Hlzuseful lifez %> TV 5 (Fig. 1),
(case 14) S.M. 63i% B

19934£7H, BHifel CHEZME Lz, 199847
AHEMMAHBE UMRITEfIMEANIRE &ICEE
26mmOEFENRERE TN, BRI S /NEE R
ERaNk, AAONIZABEGER 23.6Gy (80%
isodose) DiEHE & T /=, WERMNL6r ABRERE
12mm & @B RIZPRTH -7z, Ll BE
A ORI ER IR L /2. 94 A QBT
/N L 7o R QNN U > RIS R 2R LK
SHEEEEEA OGN, RBMNBELREREL TV,
T DO B H1 7% % % HKPS90% Tuseful life % % AT
W5, BEHRIERTEE SN 5 BEMRENSTHZ X<
RiL, El-AHHEE L THREHIEEZ A Z161T
»H5(Fig.2),

[E£]

IS PERES S, [RRES O S RS
EHLUZKEMTH D YARTRIZERICEN, #
B, BHHODHERRE. H250VIMICEEN R
BRELHD ZEMNBZNED. WMNDEBREER.,
FOEFE+SICI > FO—IVUTHERER, EE
pq]fﬁﬁﬁf_ﬁo)&ﬁ%g?gb\ usefullife@ﬁ@)l‘ﬁ]_t
CHIMIEEZE 5 2 DM HRAREO YT O HIZ
TH5S, FAEEZ—RICLEREDBVLESEH
TR SN, B CERENRWERE, ek
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T. K. 70F,
lung ca, adeno. ;
e Td+GD

Fig. 1

70-year- old female with a pontine metastatic lesion of lung adenocarcinoma. A: Pre STI MRI
showed a solitaly ring-enhanced lesion in the pons. B: MRI, three months after STI, showed
reduction of tumor size. C: MRI, eighteen months after STI, showed recurrence of the tumor with

perifocal edema.

Fig. 2
63-year-old male with a well-circumscribed, solitaly, round, homogeneously enhanced metastatic
lesion of renal cell carcinoma in the left lateral ventricle. Sequential MRI performed pre-SRS, and
in the third, sixth and ninth months after SRS, respectively, demonstrated marked gradual tumor
regression and the increase of peritumoral edema. The ring enhancement surrounding the tumor after
the third month was considered radiation necrosis.

BEIZITDODRTWAORERTHB. SEbIbN
DRETH, BERFENT > bo—)vETHhDmEE
WICIERFEE 2E L WHIE3/18(16.6%) 128 &7
Modz. LU, PERDEREEE TR ERIEER:
A EDORWER. 1R 0/ 5 AR/ & quality of
lifehAtfabh 25307 < 2,

EABR RIS, STHIMHE AN DL NE,
R RO R R T WS AR EFIAL
THBERNO/NFEICH L T, NEREETICESE
MOBRBZRAE L THREZTOIDBDTHS, STI
THEEFHESTZHVOBREICBIRETETDH

%, ¥, Bl Z7 v IXRERIEE T 5STITIE
iR E D% isodose % & < B E T S T LAVATHET,
ChickV EAEEEMES~OREEZRR TS &
MARETH 5., 51T, HEITHOITHEBHTS
SRTZ HWIITIEBESKE WSS, EIEEHR
DI EH R WIS RE D PR #RE Dcritical 7z ER 12
RELTHEEREENMFTES. §EObIhD
N Dcase 11318 2 F4i A% R 8 7 B R 8 O L K =
BHRETHOSTIORWEILNTH o EEX S,
=7 w7 Ic Kk BSTI#6 4 A LA OE L THRE
DI Fed TR B R TlI44 414455728 TI3%
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DHENRH DY, bhbhDI5H15HEETHB% &
BWETH-H. Fleto~xr 1 712k BSTI#E6A
A HOFIHIA RS R IZ104|3457 2 TS8.8% L5 &
hTWw3? , STHZ X % ¥H T3 REER T4
RICEBHENSRZRD2D0E B nEZINS
A%, R HRIER TR ER R ITRED RS HE
LTw3,

EBHMERICHT A =7 v 7 2HWNWESTIO
RETH . 276147552 T88%Y, 404IS8HE T
2%V E@mWBFHIHBNARESTNTWS, A<
S 7 EAWERE L8 %D BATHEEETVNSY,
bNbhOISFISHETH Bkl HRII8T%TH D
BRI L g BAER TH o/, £, EBHEME
BT ESTIE 2RBHOBHAEZEHE T HHE
NhHsd, U7 v ST RS2 6 L 7228255
TR #E94%%, 7=l O TiEpFHEFTIEZ10
$1C R P 2880% 1= 3%t L STIB 3 0> 4 Tld 641 T0%
TH-o72Y, bhbhOSTIHMIZ X5 RBirHExRE
13p1T84.6%TH ., MBHAMICE SRV
BTHoi-.

BREIIDVWTIE., BEFFOESBHANFRIZTIS
(46.7%) THHHE3-95 HIC@E® . WThHSTI
2MBREHFHA LN 20TH S, BHEFNOMHE
ENHERERIISTHC 2 KB H % 66 H L 725841 29%,
PR LW AS0% LW dH 3%, bbb dSTI
MBS EZHALZ4AINTRLREELTS
D, BHEIT BRI SR W ASSTIRL S 0 2 Tl IR &
FHCERICHERZ2A 2T OBREERAKETH
5,
STI. DOFEFIzH L Tid, FHEESTL, 2M4REHAHH
BTHH. bbb bNEH O RFTEFRELIH 2R T
Pl BB S g 2 T > Tl A(table 1), F)ESTHZ £ K
RFZHHATEINENTHERODDLIATHS.
bhbhESTIES THEWREFHETH2 - &,
HBEE R R TEMIM THREIK T 3 5STIO K.
ERRFMRNERE, BohERMTFERTHSZ
LEERL YHEYENAEIISTIEME LERICHL
TIESTIZ S0k EZBNT 548 TH 5.

STHZ X B MU ® & LT, B ES X U
HREEREGHELELTHS., V=T v 7icL3
SRS4141 th3 4] & 7.3% I i R MBI DFEEE BTz
HMH5Y, SEbhbhid, SRS THEFMH
ICREO®ZRD -, 1ML IZREDHN
2D 7RISR R R UBEREEEE A SN
7= (case 14) , quality of life % {5 7= 8 17 |3l 72 M.,
BEREBREEZE LIV ENE—HFETH S0
NS OHBOFRIZRETH S, i) TR
Wi RERDLHE, BROIBEICTBVWTHER
follow up SR ETH 5 3,

LMBHREZHHLEAZED S ATy 2ICX3
STIOEIAEFFIMIZ6-15 B, 14E4AEERIT20-55

%ERESNTNEY, bbb OI8EH D KL
S EFNEIZ121 A, EE£FERIZS1.3% &4
DOHREEHEL TRADENVWEDTH > 7. RFH
{fl KPS DR 7 ZtablelZ 7R d™, KPSHT0%LA L id 74
TWIhbENOEBREZZRAFHIh TS,
KPS= 0972 B FE 841 & Sl |3 Mkt 7 2 V3= P il
HAGSNTHD, BA3MIEEEICLZFTFMENS
DORAFITH 7. SPIOFERIZBERBFLESL LI
HAENESICLAETHSH, NEBREICL S
T3, mFEEFERELEEDOEMATHo /2, =
5 DG SRATHE e D BUF ARG 2 D s 1 ik 5 B
HOTFEERVELAT O RTFHRERESD LIIHE
FENEBHREOI > FO—LIZXB EWISHEICAE
<—E L&,

B ERS IC T 5 STHE, (KEHM TihEIIK
HEEOGMM T, MIMBEDR. BitlER
WZ EREBN-ANEL<HB, L L. HERK
o HSTIRM TR EMOEMTFRIIMETE
T, ERFED D WETHENGEIRE OR#ENAA]
RTHDESHEOBETH S,

(€
B ERMERICH T2 ) 27 v I XEZHWEE
P ERRRREIA D TH 5.

[3z#iK]
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DR T & B TEALATHURRR A, 45124 : 1003
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3) Fuller BG, Kaplan ID, Adler J, Cox RS, Bagshaw
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treatment of intracranial metastasis. in stereotactic
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Solitary Cerebellar Metastatic Brain Tumor|Z&(3 %
Linac Stereotactic Radiosurgery D X5

Influence of Linac Stereotctic Radiosurgery
for Solitary Cerebellar Metastatic Brain Tumor

RAKRE 5 1 ReRESR
REMER WEFIEX BEAEEB BAREXR SRHEFKM

[FLsic]

WRTIH19924EL k. FROMHFEL 4RI
?Linac system % {fi fil L 7z E# MRS 2 AT, 7120
FEF L, E OB NIES I L TREZTHW—ED
WREHF. TORMITTIIRELTWS, 4E
ST D /N EEFE fiE 4R |2 597 5 linac stereotactic irra—
diation(LSR)D %2 K O O RERIZ D W THRE L7z
DOTHWET 5.

(3]

BEE TICRR & HER U 7o /NIRRT ik R 41 13
aH2841 (326HIR) . S BINIEDER TH o 2T
#l (T OS5 B56 AU EORBEENRET
HoI6iEfl Zxt Sk & Uiz, (Fig. 1,2)

1€137)|

(fEf] 1) 57-F %4, colon carcinoma, [fFisEE © 32
b 5 N T D IR YIRS 203 2 51 R G #E O 8
Jnid7a U S HIW L #&3.5Sem, 25GyDLSRZ{To 7z,
A2/ B TTI-SPECT L, up-take® wWAOMNED SR
7=bO0, MRIE# FsizelIARETH-o7z. 40HE
IZEFREAIMARA S S N,

(FE 2 ) 62F B 4 LK(adenocarcinoma) 0 8z $ JiE
P, Ai/NBGHEERIC K = FxoystE: B 5 ring enhance mass
MEBY b=, £ T drainage 2 T Lyeyst 2§ /1
#. E2.5cm, 35GyDLSRZE{T- 7z, 2/, HEESIT
BIEHEE LN 3DAET Y b EICH RSN
HB LT > b EEFICH LU THLSRZfT
7=, Karofsky performance state 70 ), | iR BEAS A
< EBH3MAMEER. BIFRREE o TS, (Fig
3)

(FE#I 4) 71, HEEOERBER. fhbzic
T AT AT X NATR I 60Gy D R IB A AT H
NTwk. WUFERICRAFTBERZEZLEN, 0
R TITICHEERRD o Ny, #l.éem,

25GyDLSRZ{T o7z, WA 6 /A B T DNt
FERE NI, LABBIFRREL ro Tz, (Fig. 4)

(5EH 5) 66=F B4k LK(large cell carcinoma) D5
T. EpLICiEBE AR saho /720, {HFE
fizifr Lz, L LSHhHARICEIIEENS LGN
Fefz®#E3.S5cm, 25Gy DA Z TV 20 H THE/N.
LSR# 8 /n H TSPECT ETIOH N AA ML 72>
feo DIB2E3NA QEFENHEER SN TS, (Fig.
5,6)

(GE#I 6) 65F B4, MK(adenocarcinoma)® 4 &
EREN. BIC2EEERNRD 5 N/z»LSRE
R, ®2com, 35CGyOBHFZET>. IMABECTE
EEEHEELEDOD, 28R 8MA THRERICE
KT 3FERTIELC L,

[ER]

K. SRR YRR 12k 9 S radiosurgery D 2R
E LT, HRE 35 A LA OFFE BRI 72 R AT il
HMRIIZNEBE TN, TOEMHRBIE<SBEDS
NTWBETIATH %, radiosurgery THIHES Nicix
BHRMESEE (5 P ERUTF S FTFEZED) O
THEBIFERTFELT, 2. 60FKiE, HMHEMD
KPS=70, £t niily, MEEM. 2 H@LL
TOREBERLZEN, T FERERFEL
TREEEEEEA. EEEOKRETES. B
MBFENTWSE™, SERL T, EEERMELREIC
T BLSROYBZRINTHICHE> T, £T—K
HETFEABRTTHHERHEEEEN. FICHRE
IR AR ZREL 2. SERL O/NKILYEER
BOEA OB T R 32 A TOERE DR
WERIZ, 833% & FIEHFOREICILET 5 BiF
REENEBONTEY., BESEE BV THED
BEETHB I EMEREINE, KU —-XTERIFE
FERNESNEERELT. ETHLEREOHE

MHTeND, GHEROFEHOLREIL29.2GyGR &
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Summary of six cases

Age Sex Primary Other Symptom Location  Size (cm)  Initial RS
lesion metastasis t nt Gylcm*}

M colon Eiver ICP up hemisphere 33X 25 RS 25(3.5)
M lmmg  (-) cerchellarsign vermis  4X3X3 drainage  352.5)
M rectum (-)  cerehellarsign CPangle 2X2X35 RS 3003.0)
F palibladder Hver ICPup  hemisphere 3X3X3 removal  25(1.6)
M lasg (=) ICPup vermis 25X25X2  removal

M stomach bose  cerehellar sign bemisphere 2X2X2 RS

mean dose = 29.2Gy
* : collimater size

Fig. 1

Summary of six cases

Side effect Locul control  New metastasis  Steroid hormone Glyceol
after RS of the tumor after RS

headache (+) (=)
vomiting

(-} {(+)

(=)

(-)
hesdache

(-)

local control rule = 83.3%

after Brainage 1M after RS 2M after RS

Fig. 3
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before RS 6M after RS

Fig. 4

Case 5. ( Lung Ca. 2.5

After removal

Fig. 5

before RS

Fig. 6
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REHR24GY)TH D, EROME LD LENERE
DOHEFEVWAZY, XFIOEREL T, SEHOEHE
EDBABEOM AN BT oI5, BEEFEEBO
HREEBEEE 5 M8IE. EEOBKIZHESEHSE
WETHETH D, TOMUANFRICEHET S &
BOETHARWN, o TEHEENAEL, EEE
B L TWSHEITIEAES O < WA Odrain-
agefBICLSRZFT5, HHWNIELEIRES BIFCHH
s el BT AER T, TR O BT IR ICLSR & 47
5 C ETRIFRERORFHENIESN5 D TR
WwhEELSNE.

WizET ) — T, BEEHEEAICHT SLSR
OEER WM Exo 7, Fig2iomdm<, Bi#E
A ER, B\, BEHEREDERMHET S
ZETHD, CHIRBRBEHFICNT 5 BEHREB RO
BRIFETERVHOO, HENEREDRBN O
B, HENETEERSHETALbEA SN, B
SHEMEICMBEICERTREATHS, LinLef
12 B Telyceol @ I IC & » TERIZ—i@ME TE
LTHD, glyceol® i f & LSRIfi TR 5 Dsteroid
PBRZ ks 5 Z & THDcontrol Al fETH 5 L& X
5hiz.

€1

Linac stereotactic radiosurgery [ /]s i 5 %5 14 i 8 5%
EAICBNTD, BHRIERETHD I ENRKS
hie.
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LR EKIER ST EH YA 7AE
—FICBENERICHT A TFA 7HEEICDINT—
Gamma knife radiosurgery for brain metastases
REZTFERKRE Rkt y— MaRss
gz, HIEIERE, HIUES M EHih, ARELE. B 2

Gamma Knife Radiosurgery for Brain Metastases from
Renal Cell Carcinoma

Sato H, Hiyama H, Izawa M, Hayashi M, Nakamura S, Atuchi S, Nakaya K, Sasaki K, Takakura K

ABSTRACT

To determine local tumor control rates of patients with renal cell carcinoma metastases to the
brain ,the authors reviewed the results of seven consecutuive patients with a total twenty-one tumors
(two patients had a solitary tumor and five had multiple tumors) who underwent Gamma Knife radio-
surgery at Tokyo Women’ s Medical College between May 1993 and July 1996. Six patients had asso-
ciated with cranial symptoms. All patients had tumors 3cm or less in diameter (mean tumor volume
2ml) ,and all tumors reciaved Gamma Knife radiosurgery (mean tumor marginal dose 21Gy). The
mean patient follow-up period was 15 months (range 5 to 29 months) .

After radiosurgery, five patients were neurologically improved and the local tumor control rates,
including regressed and stable tumors, were 96%, respectively. After radiosurgery, five patients sub-
sequently developed new intracranial matastases and received repeated Gamma Knife radiosurgery.
Five patients are living 6 to 29 months after radiosurgery.Two patients were died from progression
of their systemic disease 12 and 14 months after radiosurgery.

The authors beleive that Gamma Knife radiosurgery is an effective management strategy for cere-

bral metastases from renal cell carcinoma.

Key word; brain metastases, renal cell carcinoma, radiosurgery

[IFC®IC]

EEEH <+ 4 7 1248FE & 1 S stereotactic radio-
surgery |2£ < OMERR THWSNB K S5I1T/D ., ra-
diosurgery |Z & S EnBE AR IUIES O BIAF R i8S RIZ L
BRE'INTVWS, YRicBIBH T 17T
£ B ES 1004 O R T H RFThE R
8RTH-ole,

UL, B9 ORISR IR G B B O IEE
PEnbNRESICN T2 REZEEICL TV,
e, MRS &S Mendstage TH DL EERT
% &, A% O (Quality of Life : QOL) 2 {& F X #7z
WESIZHREZTI ZENBEEEDNS, IhE
TZradiosurgery iz & 5 il Ml 2 DWW TIZZ ¥ D

WEDNDH DN, HEBRIEFEE WD 2BEICO W
Thaat Lici i3 dan,
SEEHBEICH T B EMER I T A0 <
A TEREORIRE, BAGEMICT o I2iEB kR
JEE il S BEMEERICHT 5 > v 1 7k
OWTHET 3.

[. SBRICBTDEBERMER W T 240 > <+
7GR DBIR

19934E5 A & D 19994F3 A R L TICHM L FERKA
FIIBFBH T4 7IHREIZI38FITHD ., £
DD LB HRMERE 44401 (32%) Thol., £
oo BOREHA 2T A 7IRIITE O 2 I R E
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TABLE 1

Primary tumors of brain metastases

primary tumor (%)
lung cancer 57
colorectal cancer 11
breast cancer 10
renal cell cancer 6
other cancer (unknown) 16

TABLE 2

Location of 22 metastatic brain tumors from renal cell

carcinoma

Site of tumor

No

lobar

basal ganglia
cerebellum
brain stem

b
CDI\JOO

DHEIFDOWMAMEL < B 14EM TIEMLED
RYEED TV,
JRFEBNINEEST %, WIE11%, HLIEI0%, BE
6%. TOM (FRIRE, EREE, fIEE.
RFEHEARH 2 E) 16% T - 7=(Table 1), E#ITHE
L THL. thinslice (3mm) FEHECT and / or MRI % £
{Zdose planning #4795 ,

BIE TGRS > FUTOBBIT DWW TIZER
HIC AR R25GY I TIREZR TV, WEMNAE< R
BIZLEN> TE D ERRICTHREZIT> TS,
ERPITOVTIE, —EDRETLTORTICHL
THEEZTOIEIILTWS, HEOERKIT0.03-
SomiTH Y, FEEEHEOREMINZ, HTH->
s

0. BEEMEB IS 20 <A 7k

SE, bhbNidBEEOEBEERNEEICH LT
AT A 7RBEEETLURSES, 2/
BEETo.

[xg & AiE]

19934ESH K D MBRTH Y H 1 7l ETo 7
EETH B8N, 22REEMHE L. 8pIFBS
Bl. Z3PITHY, FHERIIO0F (48-67F) T
Hol. BHIRERTHLEWICHL TIIEHE

fToTHD., MBBEEEL L T3MH74], &
18I TEPIMUANDIEBREEZE L, ke EsET
SEFICH L TR A ¥ —Tx0r2HB5LTW
2. EHIMERICH T 20EREIH > <17 T
BbY. 2 FA 7 ¥R OKamofsky Performance
scale (KPS)[390-100%T & - 7=.
MiEEEEII A —ER I T A EEEEEE T
TEleD11ETdH D, BEE OGS EITHEFE 24,
ZRESHITH > 7. BEFRHREI2DHFETH-
(Table 2), > < I 7k FEROBEEERIIFEY
22ml (01-73ml) THH., EHBEXHE 36Gy
(25-60Gy) , @R E21Gy (16-30Gy) 12T
EEEETo 7.
7 0—7 v THIEES-295 8 (EH155-H) T
Hoje.
COXIBIEFITR LT, Ho~F1 78I
SR EN S EG EOE(L, BEEROE(, 4
MR EC DWW TR 2T /2.

[# 2]

H=FA 7RO, B ORI ELTIEY
%27% (6585%5) . ME/INS5% (125F%) . ALY
(2WE) . WK% (FE) THO. RFFEHE
(H 5+ +TE) 1391% T > f=(Table 3),
BRERIZDWTIE, Ho~71 7lEEicT
FrFREOwE 2 1, NBIERO%EE 1 i, HERE
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TABLE 3

Image defined response of 22metastatic brain tumors
from renal cell carcinoma after radiosurgery

Response Percent
tumor volume

disappeared 27
decreased 59
unchanged 9
increased 9

DOkE 16, BERE LAOURBEREEH A
TREER 3B DS 2 5 ARIIHTTRDE, A
TFA TRFERITH A Ul iR R E R
Boizhofedt, 1FICBNTERRREIH >~ F
A ZIRFRBITB VW THERZRD s hzho 7.

R AEFEMEEH > 7RBrATHD, &
E3295 A ThHolz, B DWTIELHI12H A
DLEDEBFETHD, HOAINKEBEOHKIZT
B Ld, B EOHEICL2bDTHS
7=

PUFIcREHZRTT 5.

[EE]

FE] ;58 F ek, 19914ESH ICEBEBICH L T
radical nephrectomy i 7. {HIEREEH 13D 5 iz
Mo e, FOE19944E T HIffifE% 17 T o -interferon,
UFTiz k5188217 > /2. 1995426 HEHMRIIC TH
SATEE [T E & 12mm, 4f1.2ml@solitary tumor§E.&
o=, BEOMES OBMICTINSETASH,
H <+ 7 kBT L. BAFRR30Gy, isodose
80%, MM E24CyIZTHEET o7z, TOE,
14 B, 35 AHBICHEECTIC TEE O/ NRRD 5
., 7r HEICIEEERZERDZ.

FOHOIED A > <1 7HEFETr AENEER
DOFSEIT THEERCTHEfT Lic & T 5, /NHHARICEE
18mm, AFE3.ImIORMIES %8, BEORMEE O
ZHIcC2EBEOH YA ThEETo 2. EiEh
EHMRIT IR Ar ICEB B ITRD s hiah o 7.
B A 40Gy, isodose 60%, WFKGE24GyIZTH
BEFo . BEEOKPSII70%TH-7. D3R
I3 NREIR Ok E 258, KPSI390% &7z -
7o 24 B OEERCTTIIESE OHE/N & 588 Iz (Fig.
DAY, PIERNES X 0125 Ak, S OBEICT
oLz, &R, Ho~ra 7EEICL566
ERRRD shaholz,

[E£]

IR PN DR IT T O« DBFITIEU T
gk, 2704 REEE, FiRE, CFERES
MBS B WEBHSNTDbATWSY, TOERF
IR AZEERLRBOTHS, £z, MEEBEND
WOETHICHBREOHBITEL TE, O
BHEEES X0, BEERIZAMCEERICEN
5X3 L ThFshnERERD., ZOXIRT
e, BEOREZEET SIC, RHETRBORRG
BHRLEfTFbhTns, BbEAAFMITLL TS
MZBRHE DIV, —HTIRKTETICN
HHZEEL, LHMbH10-20%0 BE TIIREOTE
WNTET, FEBHETETIECT SEHARS%
BEHDY, TokD, ARBBOE#HZRS>T
BEaaTRATbhTidwnan, 1y HEEDOAR
ZETE, FioEMRESHEARIOE L TESE
M <, iR E & TR RIGHEZ BRICA W
BITEHMBIZLWEEDETB2BRWI, Maorb
DOBEIMEBHIC OV TOREICES &, 2
HBS(30Gy, 10 fractions)Z flifT L. HEARAER D&
30%, Wi O TI33EThE(CR+PR)IBZTH D .
67%\3 2 MIBHE B MiEE OM K ZRD, EFNH
DO X 8RB TH Tz LTS,

—7, Gamma Knife-linear accelerater (Linac)|Z k&
Bradiosurgery AN n s MBS 120 U T BRIFIRia #E2h
BELESTIENREINTNSY, HRAIKCS
WTH88% D RATFIHZR, EEANSmILLTIZR2
EN%TH DY, bhbho i/ S 725l
OISR RS 1233 2 Rl E#$R1%13, radio-
surgery iUk 2548 O En B8 VLN S (20575 O L[k
ICEETH B E W Z B(Table 4),

radiosurgery TII LR BEITH T D HRIITETDH
BH, BEMA LA OR@IAICH T BRI
3, Mehta 5 ¥ D45 Tl radiosurgery #4041 1 114
(27.5%)\ EREAL ICH s ER OB Z AT LN
3, BEMIER o5 T Bradiosurgery I DWW T,
bbb R TER BSHRESR I H R EEOHERZ
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Fig.1.Neuroimaging studies in 58-year-old woman managed with

radiosurgery.

Left: Contrast-enhanced CT scan obtained 7months after first
radiosurgery demonstrating another metastatic tumor.

TABLEA4

Right: Contrast-enhanced CT scan obtained 2months after repeated
radiosurgery.The tumor volume was markedly reduced.

The comparision between local tumor control rate of renal cell carcinoma ,other carcinomas

and other carcinomas(<5ml)

renal cell other carcinoma other carcinoma
carcinoma (<5ml)
mean tumor volume (ml) 2 6.4 1.8
Number of lesions 21 105 65
Mean maximum dose (Gy) 36 47 46
Mean marginal dose (Gy) 21 23 24
Local control rate(%) 91 88 92

BOTWD, iz & & X Tslow progressive/s &
BICBWTR, TOXIRERIZBRNEEDNS,
DL Dz EH IR LT, radiosurgery [T BT# L Tl
W OMSHREEZ TV RBE» S OBEREWE A3
DA, radiosurgeryZ DR LT 5 OMERITHKL T
H 5. FHRIEGTEOBRMIEE I L TEYE O
HBBEEMET20RPDRICZLVLWEEDNS
A, Eifg ERERLUEZVWERBICH L TOLRMEBSIT
DEBBOENBENIEZ DB H B, Somazas
N3F U < BRESEE Wbh 3 BB AEOEK
T I B 23 FE (] 3295 28 1= & L Tradiosurgery(SE1S
16Gy) & 2 M FR 51 (30Gy) Z T W R i il {3 97% T &
D, ERHOBERRII2NEZ)THD ., £RBEHO
EBIMIHRATHo/E LTS, —F, Wronski
5NE, B RMIERE O —E O FMEISE @ L7240
FEPIIZ N U TR 2 56T L. Fikehis s
ZBEMLUE2Z2ZEMORE., 2RBHETDREN-

184E 7 @ FE T I3 median survival time = |34 E3EH 7
MofeE L., FRIZEL TR MBROEMIEE
TRABWELTWS,

B REVERNERE O ER T3 2 FATES B U TE
Fl gk ETRENICHRTTZT S & 08
b dH AN, Wronski 590G T, BROIERE
1 o4 FE S 125k 97 % SOFE ] D b S AR IRl % D me—
dian survival time{$12.6 4 H TdHh -7z & D, fEFE
WOV BEET A LIBVARVE, Re0e
11275 A LA EDETF LW D R 5 LLB /N S 7
I BT L Tldradiosurgery 3 fleiE s & FEDE
WARNBEONAAERET+AHEEEZI NS,

[#55E)

SER LT84, 2HFEOERBMERZICHLT
HRFA 7 X bW ERRL. BREOHEK L
D, BFFEHE. BEREROE(LE EICDOWTH



Nero-Oncology 9(1),1999

MEfTolc. TOME, HHRENEESDhSH
BRI ICXH L TOH <1 7ikEDRTHEIEE
3 BSEIC LS MER ICHT 2REO DD &I
ENBD N2, ZOX D iCradiosurgeryld
B/ S REEOESHNES ICH L THEDTE
MTHDMN, KOKRERESBBRITHTIHE. 28
WS ORI, FHE D 5EH I3 U TohERE
KOWThESEBEMDODERAERNVLELEbAN
=

(&& k]
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Irradiation Therapy for Metastatic Brain Tumors

WRNNBALD AT > 7 — BESEL BTN A% iR R
ar . ARIEL, ko OBEEY

[IZU®IZ]

RFER OB S ANUTBITETE ORI ICH 5
EEMERERICH LT, E0XIREFEREER
THENEWS IR, BEIAICHTEHEN - B
MR ZWDITDOBLTEN, FLTREINEH
HRHZ A MCHOE N QOL ORETR X &
EMCHBDEEABND, YMFHTOHRBEHE &
MIZDOWTRHRE L=,

[ &HiE]
FEF] 1 1986~19984E F TIZ YR THREZ Z T -kl
HRER T RBZE B L &z iEX 5N 5 1054
TH5. Wil : BEES24, LHES3 6. Fif : 24~
92 5%, W35 55.7 5. BRFEE : i 60 ¢, FLE 12
pl, B T7H. BESH, EBE3IMN, T83
fil, KIBE20. Fof BHTHS, FxldER
ELT. UTOREAH THRIEEZRITL TS,
B BBENI2ET
(A) FREERG) TFATYIBRTTAER B D— Ffi+ily
g4 (S+IORT)
(B) MHEER(E)~C)DHD— V=T w7 A A K
M (RS) |
B EBRESEHET
(A) HHFIER(+H) T—EF AR TAER D D —
Fifr+5 @S (S+E) |
(B) FHTUIRRA ARG/ D— SLHS BB (E)
UL LEBRICIAE 4 OEF TRETNEMBESD
%<, BAFEHITHEERA D 0 b BB R O 2 K
HORBORWHDIFPO 2B TFATEME (S)
Elzolc, T THRERFICH T 2 9IGEAEIC
ME->T Q) SEBHEEMEE (184]) , QVU=TF v
I AZBMEE RS (174) . 3) FilyEME S (11
#) . (@) FH+IBERE  S+E 3541 . O)F M+
i ERAHRE : SHIORT (184) o 5 @iz/H%EL., B
s, FImAERE, EFEHE. L9 ABS
B, ZEE ZEiz DMt L=,

[#&£]

Fil, TR, FICEEEZROTHRN, 47
DEAGEIC O WTIZ"FAEMEE E <. "
+HABEE"RBRDEN - . BHEKIZDWTI.
YUHERR OFIHIAFEIC T A REAEICIR-> T, "
ST w7 AZBEME" T AR RAEE LT
. BEEBRFOLSEMAII LW, RAABEHRT"F
WrEIEE" & 72 TR H ZF M3/ (Table 1)

RFFEFRICDOWTIE, "FR+ABRE DT
DEPMES BFTH 5, E-EREITOMMIE, "
FH+MHHEABE"NRIFTHo . EPIMKE
#®, BEAERESENa FO—)lENTICHBL
TWHEFIN, "SMNREBEBE T3H, "V=T v
AZABMB ' THIfB SN, "UZT w7 AZE
W OEFERILE TFMREHE KT L 2P 3 4
(D radiation necrosis /%3 - /= (Table 2)

PRERLEITDWTIE, "SR EMBE &+
HIEHEE"AME<, PROZSEERLEEZNHT ST
BiEaFE & L TOL2KBEZ, H2EEOHEE
s LhksEEIONS, EREFTD
HIS "SR BB N RIFTH o7z (Table3) |

£E, HFEELREEHE O KPS 70 LI E O #iE % B
S & U THRET L THREDS, "Fl AT IR R
TEWHRRALNTWS, EEFEHF~IzDONT
B FMH TR RER I EWERRA SN TS,
U2 LRy + iR BB, S o] sem THg
BEDHTAREE WS SEHRH D, Z Z TREIZEH
Mselect TN TW5D ZEEEBICANTEM IR
5754y (Tabled) |

(Z£]

BRSSO BIIE, $a
DOFEERN D 5. BHIRIEEA palliative therapy &
UTRHlia 2 & 9HE, R BBHE DB
MM OERE. ABREROBAR, EBEREE SRS
@ QOL @ iz U TEERIEE 505 52
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Table 1
i PR - LEIE REH
(F44) M/F ABREAR 1-2/ &%
(1) 5hHaad Bkt (E) 38~84 9/9 44 gs 5/13
(61.7)
RQU=Fys+R 47~92 9/8
Ei3hEE (RS) (62.7) 48 b
(3) Fiif 84388 (S) 29~80 6/5 37 11/0
(57.8)
(4) il + 24~ 18/17
- 75 1916
(S) Fif + .
HiRIR41BE (S+IORT) ‘:;’8 7?? 8/10 45 18/0
Table 2
SIEEE BRETOHM BRELE
(1) M5t E e (E) 8*/14 8.8 mos none(5)
(57.1%) S+IORT(2),E(1)
(QY)V=FyH AR 7*/17 4.3 S(4)*,E(3)
¥t (RS) (41.2) none(2)
(3) FiffEIREE (S) 4/11 4.0 S+E(2),E(1)
(36.4) S+IORT(1)
(4) Fim + 4/35 4.4 S+E(3)
SRS (S+E) (11.4) none(2),5(1)
(5) Fifi + S(4),E(2)
iR RSB (S+IORT) %188 9) 12.6 S+E(1)

BN 2B ONFBN THRITT 2 &, Fil T2 EHEDRIFEEIVWA B>, —H, "

LE DLy HOARPBKRETHD, ZhidiE
WRFICE > TOARNOFEAE ORI % G
TAHRERELEZAILZZHELRWV, LML "FiF+4HE
HEL., RERRLHRERARIE<L BT X
BN T,

=7 w7 AZT LT BB 12 X 2 A a
3. RFERERNEEOLEIBHN L ASETAMED
Dix <, ABHIBOEMED IXhNDARERENH D,
TS5 IHEOHRHBBENTRETHELENDHITLET
BHRFEELELZISNTWS, LHLSEO YR
TORRMNEIE, "VZTFT v 7 AZBEMEB ITEH L

Fifi+irhBEH" L. RERETONM, £
Fi, BMHESEWERTH - .

F =2 RMBHE O late effect (BHIRE) &L T
DOiE (ERMERERME) . JRE Vo ERIE.
BEIAOQOLIZES>TEEREHRLEIONS
2. HSMhCEDO/REEZ SN SEMT"FHT+
HNBHE" O—FILME<, TSITZOEMIL25 »
AOEBMEFATHY ., EXOEFENMEZS ANE
HEOBEE B> TIHWEWETH - 7=,
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Table 3
Po——— ﬂﬁﬁﬁ%ﬁﬁb ﬁﬁﬁg&%
(1) $MERS B30 B# (E) 5/18 12.2 mos  None(3)
(27.8%) S+IORT(1),E(1)
(Q)U=FyH AR 10/17 3.6 E(5),none(3)
BBt (RS) (58.8) RS(1),5(1)
(3) FHrHmas (S) 8/11 4.9 E(3),none(2)
(72.7) S+E(1),5(1)
RS(1)
(4) Fi + 15/35 12),5(3
SMBSIBE (SHE) (42.9) & nonei S
(5) Ff7 +
12/18 11.9 E(4),RS(4)
iR B35 8# (S+IORT) (66.7) S(3),none(1)
Table 4
JEMA :
BB gan mmes/ wee  EFHE
(1) SRS B3R (E) 4.0 mos 10/5/3 8.2 mos
(QU=ZFys AR 3.4 10/7/0 9.5
BB (RS)
(3) FElrEImEE (S) 6.6 77172 15.1
(4) =l + 19/12/3
SV BRETBE (S+E) %9 2.0
(5) Fr +
A SO 222 5/5/2 28.9

[#55

1) BFFERRIE, Fil+ABHEVRIFTHo .
RFFEEETOMMIZ. FHHFPREETEN
R TH o7

2) FRERARIL, NBHEHEGT LU TWSHTREF
RERTH o7z,

3) TP EEEE. ARMEbLELS. B3
M, EEMEEbICRIFREREZE.
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{FHIE - IS T T AT IR R O
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2) A EEAE. A MR, BRI, HPHE, RE
HEE. MR fE-Glioblastoma {Z X9 %
it iREt . BEES 41:1506-1513, 1986.

3) MR « PR3/ (glioblastoma) Dy R Y
. EF0HWPH 150:967-971, 1989.

4) Sakai N, Yamada H, Andoh T, Hirata H, Nishimura Y,
Miwa Y, Shimizu K, Yanagawa S: Intra—operative
radiation therapy for malignant glioma. Neurol Med
Chir (Tokyo) 31:702-707, 1991.

S)AMI#S, # BIRE, doRER, WWTFES. HTE
A%, HE 8 : 8D =7 v 7 BEEICET
HERRIPIIE. AR MRS EL 29:140-147,
1990.
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effect of radiation therapy on metastatic brain tumor

BT BRFE LIRS

iie WA, B ZE. BEH F— BZE @
R Hih, HEH WA FH M

[IZC®HIZ]

BE, R HERER I SEMEIR, FMick
SEMtm, r-koifelafE AL THBH, LL,
ZTOHELRZEITITNZLOCRFTBEROANS, KRE
Mg L L To2RM-RFFREIIE<FIHZNT
W3, 0D, BEOQOLE LIZDAMEH - &
LAEMLBEAEORROBRHN BEEEZISH
Do
LHEaE T, SRR E T d 2 2R A
FHEEI96ELIEIE3GY (SE/E) BER
30Gy(Bgroup) DFEAFHE & LTH D, 1998498 £T
IZ25FEFIICHfT L7z, SER% 1T, FREEZTN
DARMICHEAT L TWW/c1H2Gy (SEI/E) #inE40Gy -
BHEE(A-group) & % LEl:, RETLTOEHHKICONT
B L= THRET 3.

(xR, FHikl

199349 H X 0 199840 A OS4EMIT Y K FEMmETIT
BN TESERMES & U THIRRGEEE B ok
BEI DN, EfMifollow up (EHEHHH=20.84 A)
MAGETH o =71l Z N HREL =,

Uz, MBEMICRO BV ZERFTSIED
LWFBEO=TITRNT, s, Rl FFEE, #
M, KeRREL, F, [LFERE. EEOEHKIIDONT
prognostic factor(PF) Z 853 L. KIZEIEIE T N /=PFIC
DWTA, B2 e L, A, BHOLEESIC
HREIBNBFIIZONTH, BEREEERICET
Licihy, 25RERRICLZAEHN, HLIIH
WHAENR—ELRWEETHD, ZTORFHENS
BEBALTHS. HkET2DICEL, Caplan-
MeierfE 17 & 5 A= F AT, T U Logrank—Mantel-Cox
HBickamEZHERA L.

{4A, B#@BES /A EIZ, nominal standard dose
(NSD)equation® b1z T, A:B=100:96.4 %% E[H
HEOREDRVPBEONSbDEEZENS,

[#R]

2EOWNIRE L TERBIZO~805E (EHS5735) T
H 0, &EOstudyiz B 15 /NSRS R ERER &
LTid, OROMBHGABIADOARTH S, HRT
1, Biasp, ie23f 2 EFE L D D BEEOE
NN, FORBELTHREEETHEO LD S
BI&H634% (4561) LHBHEBEWEDHEEZSHh
5, & TIIBEADE@7.1%) | KW T/ o
Smce. (19.1%) EFENWTWS, FEEEHFREIT
36.9Gy, [RFEHITHT H{LZEHEIISAH (68.4%)
THfTEhTWwa., FlZMETLEOE24

(31.0%) LEWEIGTHSH, BEOFL. F£4.
EEEEEZER L FNELEZRELELEDTHS
(table 1),

Hfactoriz DWW THBI L2156, Fil. BiRE.
FiTOAE, EEE¥OIDDFactorlz BNWTHERE
HEE & -, mean survival time(MST)A 4E i TlE
604114 H(p=0.049), Kk#E40GyL, EA114
H(=0.006), Fiff (+) #8154 H(p=0.002), BiFEfE
B34 B (p=0.031)E72 0., ZOZEHHMNMSTZZN
FhEBICEELTWVWS (table2) , RITIITRML
TR BW TH—FAERENED B NED
3. ADE/E LR #Sq.cc. DA TH 0. Sq.cciz
H UADETAFRNE < (p=0.008), MST|Z1245 AT
Hole. HERRZENERIZBENLEINTNEE
. AT/ —<ICBL TEMEN Do Ie/iz8
ST ERE Z T L TWizl,

Kiz, TO4DOPFEEIZLUTHEEZELELE,
FTA, BEOENRT A—F—IZEL TIE. FicHE
ERLETFED SN WA (table3,4) | AZFICHUB
BHICBWTHREEMNICEPLTWAZE, REL
BRI DIz E NS HERARH - 7.

PF & (3R I B M- B U7 &, 1 year sur—
vival rate |3 A/B=48.5/20.0% , MST % 11/7 » H
(p=0.04NTH D, ABOAMNBRICH L BIF/2#EHE
LiEoTW3 (table5) , HiZ, PFZ&EICHEL
FHEADARIZH L TBHNELZFELERIIAES
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Table 1. Patient characteristics of 71 metastatic brain tumors

Factor Number of patients ( Percentage)
A, Age mean 57.3y.0. (0~80y.0.)
B, Gender Male 48(67.6%)
Female 23(32.4%)
C, Primary lesion Lung 45 (63.4%)

Others  26(46.6%)

D, Pathology ADE 32(47.1%)
5q.C.C 9(13.3%)
Sm.C.C. 13(19.1%)
Others 14 (20.5%)

E, Radiation pattern 1, mean dose 36.9Gy
2, Focal 1
Whole+focal 4
Whole 66
3, 3Gy/day 25
2Gy/day 36
Mixed 10
F, Operation (+) 22(31.0%)
= 49(69.0%)
G, Chemotherapy (+ 54(78.3%)
=) 25(21.7%)

ADE : adenocarcinoma Sq.C.C. : squamous cell carcinoma
Sm.C.C. : small cell carcinoma

Table 2.  The selected factors in univariate analyses

Factor Criteria MST(month) ly.s.r. P value

Age <60 14 54.6% 0.049
60= 7 22.5%

Gender Male T 34.2% 0.935
Female 8 37.5%

Primary Lung 7 33.2% 0.621
Others 8 42.3%
Patho. ADE 12 48.3%
Sa.C.C. 5 0.0%
Sm.C.C. 7 23.1%
Others T 42.9%

R.Dose <40Gy 7 27.3% 0.006
(total) 40Gy= 11 48.7%

Ope. + 15 63.6% 0.002
= 5 21.5%

Chemo. + 10 41.7% 0.446
= 7 22.9%

Number solitary 10 41.7% 0.031
multiple 7 22.4%

MST : mean survival time ly.s.r. : lyear survival rate
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Table 3. Patient characteistics of selected group(n=58)

Parameter A-group B-group
Patients number 33 25
Mean total dose 40.1 Gy 31.4 Gy
Male : Female 2311 2.1:1
Mean age 56.7 y.o. 59.8 y.o.
Ope.(+) 12/33(36.4%) 5/25(20%)
Chemotherapy(+) 26/33(78.8%) 13/25(52%)
Table 4.  Primary region / histology
Parameter Criteria A-group B-group
Lung 19(57.6%) 20(80.0%)
Primary region DT 3(9.0%) 4(16%)
Others 11(33.4%) 1(4.0%)
ADE 14(42.4%) 16(64.0%)
Ystolos Sq.c.c. 5(15.2%) 0(0.0%)
Sm.c.c. 6(18.2%) 6(24.0%)
Others 8(24.2%) 3(12.0%)
DT : digestive tract
Table 5. Survival
MST(months) 1ly.s.r. P value
A-group 1l 48.5%
0.049
B-group 7 20.0%
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Table 6.
Univariate survival analyses on the significantprognostic factors(A group /B group)
Parameter Criteria 1ly.s.r.(%) MST(nonths) Pvalue
(+) 75.0/60.0 22/13 0.146
Operation
(=) 33.3/10.0 6/5 0.267
=60 29.4/17.6 8/7 0.521
Age
60> 68.8/25.0 19/5 0.041
ADE 71.4/31.2 19/7 0.101
Pathology
Sm.c.c. 33.3/0.0 11/4 0.089
Solitary  71.4/60.0 57/13 0.072
Number
Multiple 31.2/0.0 10/5 0.034

hiziole, ARICBVT, BRIFRTEERD5H
FEFEL T, Fip60EKH(p=0.041), ZFEMEE
(p=0.034)iz BN T TH o/ (table6) ,

[E£]

B £ TR A R URRIBH A EOBVICE ST
BoBREMEEINTVS., 2RMBHICENIE,
20Gy/1w.~50Gy/4~5w.DEAr ¥ a— Wi kB
REE, EFMMEZEE LicbENREaNTY
%, 75/ T % 19804F |z RTOG(Radiation Therapy On-
cology Group)" |74 U &% %20~30Gy D4 HAB S D&
FtEREN 5. BIEICE> THAH TII30Gy &
2P FERDIDTHB. LirL, REOEZNWAN
FEMNBVWEOHEY ¥ 9 B dHDREFERAHT
7,

4B O BB E OER, BRRA40Gy DARIZE
WTTFENEL, ULhbo0sRi, SFREMEDOESIC
WL TOMRIIEELZEZEBD. UL, F&E
|Zretrospective study Td 5 O TAEIC & BIF/aiy
BENLEEENLTEETIEREL 2ThITR S
W, Tk, BFEREVPTFEREIEOEEEZRLEIE
S HOBFSAEEL T, BRETORERFIE LT
HrLERERIVEICEFNHOERNHIEFS N
5, LhL—AT. BFEEEE L TOEE. KR
BREHLHEITIRN LD DV HERKRENEEN
%, WTFhiT® X1H3Gy, #%#RE30Gy DR &
131H2Gy, #B#ERE40Gy & FEDBRFEHRIES N,
L& BT OREHREFEIKLr ADMDSDIH L,
A THRESIK T T LWIFIRNHD, F
B o RS Wi RMEREEIC S - T, QOL
EZERTHHEEERBEEDOIDIZAVELIHO
THhb,

MRREIZBE L TR, D& D2 0®
WRE FEEEBEICHLTFERInEnDRTY
53708 U UadstudyizBWWTiE, DLAFEOMH
DERICHEEERDONTWVWS, FOERELTE
kT OFE. MANEBEEEEOBNENEZLS
ni=ht, BB eohizhok. BELEEES
BRI L TINERS L= BaIci3sERIcksE
BEREFRWATREE bR ENS,

[ZE 3]

1) Borgelt B,Gelber R,Kramer S,et al: The palliation of
brain metastases: Final results of the first two studies
by the Radiation Therapy Oncology Group. Int J Ra
diat Oncol Biol Phys 6: 1-9,1980

2) ERIER, FRBE, HLEE. i WERNES
IS A HEHRIAEE | SR EIEIRERRE S KR
HNBEOLERE. BKEEE 46 : 1041-1047,
1986

) HARE, FEAK, MIEZ. f: BHRIERE
12 & B RERER OdGE S BEET. 8
DOEEH 41 : 876-882, 1995

4) BV, FEET . EPEE, SRS
1BV DT RREHER O FHRE T 5 CITHEN
BT B RRE M/ NBAEORTREEIC DO WT
(M % : NIPPON ACTA RADIOLOGICA 57 :
653-659, 1997

5) Carsten N,Werner B,Klaus S : Tumor-related
prognostic factors for remission of brain metastases
after radiotherapy: Int J Radiat Oncol Biol Phys
39(1) : 25-30, 1997

6) Ching-Yeh H,Stephen Wan L,Chong—Jong W,et al:
The prognostic factors of lung cancer patiants with
brain metastases treated with radiotherapy: J of
Neuro-Oncol 36:71-77, 1998
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SRS RIS IC B () 5 B EET
I BT Hi%ET
RSB SLR

AR, DAEN. BEB=, RREE

[IZC®IC]

BALFERIEZE1T O L THRHICH T Btksi k&
BRELIEo TS, ERBFORR 2 EE O
IZ IR I 2 6183 2 A 2 S R A & W 5 28,
COFRRBETEL TS ETICWLS DhOfittkiE
FOWENTHON T =7, Multidrug resistancel
(MDRDIZ19864F 175 B & N /e TR )L F— (kfr k3%
FHEHIA > 7T, adriamycin(ADM), vincristine
(VCR). cyclophosphamide(CPA), methotrexate(MTX)
BREZAMEICEET 5 LEbhTNE, i
MDR1 ® i# {= F E #) T & % p-glycoprotein(p-gp) I3
P Te-sestamibi(MIBI) 2§l icHEH 3 S BEbh T
BY. i, IELEOEBICH N Tp-gpRE &
MIBIE DBIEIZ DO W T OHENHEET N2, Mul-
tidrug resistance-associated protein 1(MRP1) | 1992 £
KEREIhEEREHR > 7 TH0. MDRI & i
ATP- binding protein(ABC) transporter |Z & L
etoposide(VP-16)CADMit {4 Iz B 535 £ 2 5 R
T3P, /-, human canalicular multispecific or—
gan anion transporter(cMOAT)/MPP2 |3 1996 4F |~ % B,
SNTEHIPEH AR > 7T, MRP1&homology 24 L,
VP-16fi{ Iz 5.3 2 S0 WMENH 27, £HBF
MRP1 35 K& T8 cMOAT/MRP2 @ homologue T & 2%
MRP3, MRP4, MRPSHSFEE N7, 2hbD
transporter O SEH i 4 12 35 17 2 HAED SR O 51T
AR EAZ A, MRP3(Zcisplatin(CDDP) 3 X 74
ADMiiEICBE S L, MRPSIZIEHIICHWEE NS
ENIHEOHENDH 5%, —7, topoisomerase(topo)
13, HEPIERER EI2 L ZDNANOBE D 5 \idE
INERUNZME TS Z &IC K D DNARE 2 3
SEETHD, DNAGRKICFRAIRBBREEZ SR
Tnd, Topold I B, I aBBLUT BRICHIHE
N34, ZoS551 eBAEbMEMICEET 5
EEZONTHY, MU & HAEAEN TIHE L 7=
JETLE L Stopoll ¢ DBBIRESED SN 5,
Topoll 5 —%'y b &ET BHEH T b btopo Il
inhibitor & U TVP-16°ADMz & DX 285 5 .

S EEBERERICHWT, Zh S 0XA e
EFORFEZREZL. £/, MDRI1FE - MIBI-
SPECTE DBS#IZ DWW T HRETET > =D THET
60

[(HHRE LU FHE]
1. x4

MBREBDERNT, S ERMERAGSH. Ex
fiéB & TUthuman glioblastoma cell line(SNB-19)T % % .
FREIBF~T1FTHD, B4, LH3TH
2. FFERIZAGIAung T4 AicolonTH 0, &I
% pladenocarcinomaT# %, (Table 1)

2. Reverse transcription—polymerase chain reaction(RT-
PCR)

AR E S Bk X D . ISOGEN®% F \» T phenol-
chloroform single step3%1Z & 1) total RNAZ R L 7=,
RT-PCR {3 First-Strand ¢cDNA Synthesis Kit® (Amer—
sham Phamacia Biotech) Z i i L TiF = 7. v
primer{ZZMDR1, MRP1, cMOAT, topoll a BELF
B-actinTdh 5, 5 OprimerZFHAWNT308 L <
35YA 7V TPCREEZTTY, SEAMERETFD
mRNARH ZHE L /=,

MDR1'? : 5'primer; 5'-GCCTGGCAGCTGGAAGACA
AATACACAAAATT-3'
3'primer; 5'-CAGACAGCAGCTGACAGTC
CAAGAACAGGACT-3'
MRP1'? : S'primer ; 5'~AATGTCACGTGGAATACCA
GC-3,
3'primer ; 5'-AACAGGCACGACTTGTTCC
-3
cMOAT? : 5'primer ; 5'~-TGAAGTTCTCCATCTACCT
G-3',
3'primer ; 5'-CCAGCCAGTTCAGGGTTTG
T-3'
topo Il @'V S'primer ; 5'-TGTGGAGAAGCGGCTTGG
TC-3',
3'primer ; 5'-TAGTTACTAGAAGTTAGGA
GCTG-3'
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Table 1
case age / sex - histology origin Treatment for
primary cancer
1 52/ M adenocarcinoma lung surgery
2 66/ F adenocarcinoma lung N.F.
3 71/ F adenocarcinoma lung N.F.
4 61/ F adenocarcinoma lung surgery
5 48/ M adenocarcinoma colon surgery
chemotherapy
5-FU, CDDP
Topotecin

N.F. : primary tumor was not found before treatment of metastatic brain tumor

caseil case2 case3 case4 cased

MDR1

cMOAT

MRP1

gactin

Fig. 1 expression of MDR1, cMOAT and MRP1

3. MIBI-SPECT
{3 —actin'? : 5'primer ; 5'-ATCACCATTGGCAATGAG #mTe~MIBI370Mbq % #41: 13043 (early)ds L TR3HKF
CG-3' [ (delay)ic#if® L. MIBIOEBEANEHROEES:
3'primer ; 5'-TTGAAGGTAGTTTCGTGGA BB LU, BICIEE O£/ EFRMOERL (T/N)
-3 % #5€ L. retention index (RI)ZEH L/, b

R.L}Z(delay T/N — early T/N)/early T/INT & 5.
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casel 2 3

4 5 normal SNB19

primary recurrence brain

Topo |l «

gactin

F ig. 2  expression of topo Il @ gene

Fig. 3a casel CE-CT

(#R]
1. RT-PCR

MDRI1|Zcasel, 2|IZFEHRHRD 5. Ficcase3|T
HEFWFERAFRD 5 Nz (Fig. 1), MRP15EH] | case2,
3, 4iZ7R 5N /= (Fig. 1), ctMOAT|Zcasel|Z DA FEH
WEB® 5z (Fig.d), Topoll a ldcasel$ & hcell
linei B WFEBATA 5 4. case3DFEFEMEDB L (hcases
IZHREANH SN (Fig. 2),

2. MIBI-SPECT

Casel (OMIBI-SPECT Tlddelay phase|Z THal ywash
outiz 5 N7= D ikt L(Fig. 3), case3Tidwash outd
{&7n - 7=(Fig. 4), &Ef Dearly T/N, delayT/N, R.L

Fig. 3b
Fig. 3¢ casel MIBI-SPECT delay phase

casel MIBI-SPECT early phase

B X UAMDRI15EH] # Table 2121 ¢ ., &EH ORLIT
% 4 casel:-49.5% , case2:-22.3%, case3:-10.9% ,
case4:+16.9%, case5:+13.5%Tdh VD, MDRIFEHHIZE
W6 hizcasel, 2, 3Tid, TORENED SNizho
Jrcased, 5& B L TRLAMEL Zn B M &R L7z,

[££]

&%, FRcEEmERICHT REEE LT, Pl
AAEPLELUCEREOFEDENRELZN TN
%, MESEERRIZBNTHEL OEBICHT BLE
WE7oba— LRSI, EROBKOETIE
SERLTWAY, (bEFRICEEEZRLIZEA
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b
a
C
Fig. 4a case3 enhanced MRI Fig. 4b case3 MIBI-SPECT early phase
Fig. 4¢  case3 MIBI-SPECT delay phase
Table 2
case early T/N delay T/N R.1.(%) MDR1
1 19.0 9.6 -49.5 o+
2 5.8 4.5 -22.5 ++
3 42.4 37.8 -10.9 +
4 4.8 5.6 +16.9 ™
5 18.5 21.0 +13.5 -

R.l : retension index
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anticancer drug

ADM  VCR VP-16 CPA MTX

Table 3
multidrug resistance gene
case | MDR1 MRP1 cMOAT Topoll &
1 4 - + ++
2 ++ + - -
3 + + - 8
4 - + - -
5 - - - +

X X X x X
X X X X X
X X X X X

X @) X @) O

O @) O O O

+~++ : expression
- ! No expression

EMRBHBOENBWNEELHD, BHTFLBHWRDON
SFERITEE-> TRV, B4 OESISHMEIIHE
CTHHEAICH T 2RI TN ENREZS TS
D, COERODIDE L THEH TN T BHENZE
AN TWAY, FEHICH T 2 BEELEEEDL
DIZEFITHH B ETFIC L A HAPHBM 2T o h
30, 4 OESIZHE T 5EAERETFORER %
BRITDI LK, ARHUERZRAW(LEE
WA BRT 2 2 EMTRET. & O SIRNTIBENT
A D BEEATE W,
ZDESREBENE ., EHRHERETORREOE
EBXoAEDREARROTEEZERTSEHN
T, BB AR A 2 W T i S T
DOFEBZRT-PCREFNVTHRE L=, BEFADIES
i 8 T FE B DRSS & Tl = 12 B L 7= B8
#l| % Table 3}257F, & IX caseliZ By TIZADM,
VCR, CPA, MTXJiith % 73 MDRI1PDD S5 Hiak <
HBEN, FVP-16[iHHEDMOAT HFHEE LTINS
ZEMNL, ThoDEAOFEHEESEDELS AW
EHEgZEa NS, —#, case5TIIMDR1, MRP1,
CMOATOFREMNED sz, HICRFRLEH
BRIONWTNOEDENEZ NS, Ei-caseSTIE
topoll ¢ BENERDENDZEMB, topoll 5 —
Ty hETBVP-16DEHMEN T O LM 5 bRME
hs, TNSEOEHAT, EBROEERIZBANT, Th
5 DPERE AW L #ERER T TR,
ZTOBERIIOVWTHAERIITE WA, S8k
FHEMATNWSFETH 5,

O :effective
X :not effective

—AMDRIIZBEL T, ZOMEBETEYNTH Sp-gp
DFEE EMIBIE OB EENREEZNTNSY, T/
B MIBI-SPECT T f I 5 $1 5 ®*TcMIBI A3 p-gp |2
Ko THRRAMICHEH 1, p-gpAiB<HEBL T3
JE TlAMIBI-SPECT (Ddelay phase i L ywash out7$
HFENZ2ENIBOTH3, SEOKREFHTDH,
MDRI1FEB5R8 5 1/ casel, 2, 3DR.LiZcased, 50D
RLEERTHEMNEWEZRL, MIBI-SPECT®D
AR EMDRIEHRNHEET 2 b0 EEX S,

[#5:8)

LRSI ESS I b W T R AR ETF OR8]
ZRT-PCRZHWTHREL 2.

2. BREHNZ & > THEAMERBETFORBER—K TR
<, —HO(bEEEOTO a—)VICEENES &
Ex 6Nk,

3. R S 1= 31y TMDRFE 3 & MIBI-SPECT &
DB EENURM X Tz,

[8& 3]

1) Fojo T., Ueda K., Slamon D.G. et al : Expression of
a multidrug resistance gene in human tumors and
tissues. Proc Natl Acad. Sci 84 : 265-269, 1987.

2) Cole S.P.C., Bhardwaj G., Gerlach J.H. et al : Over
expression of a transporter gene in multidrug—
resistant human lung cancer cell line. Science 258 :
1650-1654, 1992.
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BRSO UL 2 I EHRIETE D24

Two cases of radiation necrosis mimicking tumor recurrence

B ERE A AN

BE . EHEfM. BEEEE, EHEER,
EEBE. MEEERE. PHEL, HduEth

((ZC®IC]

EALRER S, ARERHFEEROMBIREE LT
DRI PLEREOESRITE D, 2 OHREERK
EmEL, RMAEFEADBREINS LSk
7o LU, ZTO—H THESHEFR & ERIA RS
HRETEA RO 5B XSk o/. Bk, JE
BT & OERITER L 7 U REETE O 24E 6 2 %
BLUIZOTHRET S,

SEFIL  59i%ZctE  NS940076

BURHE : 1983FICEMBORBIOH &, LB
KTELEYRFZETENTEY, FEZHIZ
papillary adenocarcinomaT# - 7=, T (¥ HE%
T, FELEBLTHE, UL, 104D
19934E10 A iIZ £ H T W ARESHEL, 128121

AFHBEHRELDHEL . AR THET S
ITPIZx U T19944E3 A 17 H AT 2 fafr . 4~
ez, FAE4A0E LB ABRE o2, T
NAREBH TAMAEDEEIZTI hO—)LR
1T, MRENICAEFHEEREESRERD S
NeDHTHo Tz,

MREBARZP R . HMRITIY, £EEHEIC
EE3.SecmDES 2R (Fig. 1), RmEHREY <1,
[FIHRIZ Ttumor stain & FR¥ 7z

ABTEAEE : B RIES OZWC TSHI16H B
SRES R A 2 T Uiz BRI —ERE B 12 21
LTHD, HEMickbo ., mIEEREZHE,
papillary adenocarcinoma T - 7=, 78, HEFEEE
izxt LT, focaliz—[@2.4Gy, total T48Gy DB &%

fifT L, FRRER DR L, BEtEno7z.

Axial
Fig. 1

GEYOMRI TIWI Gd ()

Coronal
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MRI TIWI Gd(+)

Fig. 2

BEEEEE : UL, 65 ARICEREEEORHX
T, 22GyDSRSZEMNL, JEFIIH/N L. &
CAMTOIMFERICHE, BEEOBEYAMNHAL.
TI-SPECT T % uptake % 52 ® , retention index(RI)
b-014THok, ZDk®d, Hicfocallz36Gy Dl
mEHEZETL., BEEIEERENLE, ZIXT
C. focaliZ84Gy, SRST22Gy DS #MR & Z i fT L
TWie, 2065 HED19984E5 A X 0 8REE DA Kk
BASHBIL, MRIES BB OFHEAZRD, LFH
Abt&izoi=,

BARERS : AR FRESRLIOEEL, B
MRITIE, EEBHFICELTY XV ROEHER
i, TI-SPECTTH * |3 D uptake 2B @ =A%, RI
F-023LPETFLTWE, £/, MRSTIZ,
Voxel |Z — & F& BH #H &% o contamination A2 & 417
7%, Cho@peak & I |7 35 BH A1 lipid peak % F2 7= (Fig.
2), EFERRWIBHBIEEORENICT 5H27H
Za—o0FESFSY—0HA RTFICHEEESRTE
Mefr U7z, i pr BT, MBS LA e oo M 7 H e
DHIAITHEEL ., EREAB TERATOOBMEN B
D, LM ERDEM o, WEMMBTTR T,
BIEAMA A TIE O F L HRED, HURERIEE
DM TH o7,

JEMI2Z S3i%  NS980170

BIRAE : 199749 H 6 H &£ BT W ARIEIC TRE
L. pRic A& iso iz, BEOEHEZRD,

20171 -SPECT

SEHERMRIC TR B L6 I B 2R =, 9518
B [7l B2 1 C PR SRS 8 HH i 2 0 T L 7=, S ERARAR
Wi ldanaplastic astrocytoma T, ffjf#focal|z —[5]2.4Gy,
total T60Gy O filt i 4 HB & & ACNU O s i i 1 % it A7
Lic. BEOHFMRENERET 204 THBLZBE
Lic.

RBTERAEE - T OBRLBBRIFTH - M, itk
1455 A 199942 X DA FREAEEL . ik
ABtE e oT7e. AR I3RS 0O Fr i B OGE
BB i,

PR SRR  EHEIMRITIE, B
L CTEEM2cmOiE# ER %32, perifocal edema®,
ZEWHThHol. MRSTIL., chb—HEBEEGD
contamination % 38 % A%, Cho peak & 3 B /3 lipid &
UMlactate peak % 32 7= (Fig. 3),

ABEtREE - EEERER OIS HEEREEOSENIZ
T3HA1HsEEERF N ZET L. #fiPrRT
. EREEALEFR, BRATHMIIMEE 2
Molo, WEMMREERDT. hEEOREEVHT
{k., edema - spongiosis % {4 - 7= gliotic tissue % 32,
HURAREETE S W L7z,

[(Z£]

SEFRE UL2EMIL, —ERREIZ246yTH o
oo EAILTRIRFRRE DI SN <, BRI
BURRBEZE R < BEbh/z. UL, EAI2IZHRER



Neuro-Oncology 9(1),1999

BEEIMRT TIWI  Gd(+)
Fig. 3

Table 1

Cho lipid+lac

1H-MRS

Differential Diagnosis of
Tumor recurrence vs Radiation necrosis

Tumor recurrence |Radiation necrosis|Case 1 Case 2
TI-SPECT| uptake T n.c. or uptake T  |uptake T [NE
RI) -0.14
RI® -0.23
MET-PET| uptake T uptake n.c. NE NE
FDG-PET| uptake T uptake | NE NE
MRS Cho 1 Cho | Cho 1 Cho 1
ipid T T lipid T T [lipid/lac T T
lac T T or no peak
Cho T +lipid T

n.c.not changed, NE:not examined

RIZ60Gy &, YR TINE T > TE BN
REFETH->. HEEFTR TR, EHALTIETI-
SPECT Cuptake 388/, F7=. MRSTI3, &AL
(MDcontamination $ & - 7= A%, ChoDpeak & |z FH /1
lipid 7 Uy U lipid fz 7 Mactate Dpeak £ 385 7= SR ERH B
TR T, A NISER S N BB G TH - -
B, EFRIBBHRERICESBEZZELTNS S
DEBbNie, BWRIICHEREER - BRHSEEOE
AT HREEL Z ENE <, i BREEDEIC L 2ET
HThb T 3(Table 1), TI-SPECTCIIEEERT
{3 uptakeHt b5 U ik S #RIEIE T3 R % 7z uptakei 32
DIREVNEFTDN TV, BREPRER E OFLE
TohuptakeZRBO 5 L THHEDH DY, BIETI,

retention index(RI) & 5§19 % Z &Iz & » THIZEEM
BBRFEPWRETH B EINTNAEY, Fx OFEHIT
H2[E & b Tl D uptake Z 589 7= A%, RIZ 1 KR
D=0.147 5, BURRIBIE DM 13-0.23 & fEm iz

EFLTWk. —#, MRSTI3, ChoicBIL Ti3. B
FENEY TIIFE P /rpeak & 2 L, HEAHGEE TIZET
THEVIRTRE OBMET—HEATNS, £
o, BAERERICBT S, oMo RMEYICEL
TH, lipid peak 2 38 5 & T 2| is AL 1998, B
iZlactate peak % 29 55, 2T DpeakHE T3 3 &1
SWE"LROONSE,. - BiFO#4E TldChoRk
U'mobile lipid peakD A % 295 DS B 5 H®,

Bx OUER D FROTREEZ SN, BRaD2E
BV PET study |37 > TW 72 A8, PETIC L B3 8&E T
I AREEBTIE N L —Y—2FDGTHMETTHhy-
permetabolismZ 29 2 O —RITH 54, M
HRFEIC B W TIZFDG Tlduptake D T, MET T3 B %
/suptake Z Bz, EENTWS, LHL, BED
& T3, inflammatory necrotic change % 2 3 2 i &
WRIEFE D FEH] T HFDG PET Thypermetabolism 3
ENTH D MET PETHSRH M EBbh s, 4,
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B4 DUEFDOREN 513, BERERRE T TRL,
—EZREHER D, K RBEEORKRE LTHS
LTwabnEEbhi,

[#8E)

L BT &0 50 Lo I U IETE O 25E 6 2
Wi L7z,

2. AT Z T ICMRSIZE H TH - =45, voxel DK &
7 & % A B % @ contaminationys FEEE A D
Ho,

3. MSHREEDFR & LT, BEERER—HE
MRAEREHNES L TWa AR S M L.

(649

1) Black KL, Emerick T, Hoh C, Hawkins RA,
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Flk-1 specific kinase inhibitor ( SU5416) & \/=
BET VA —<DEE ; MEHEHLEE

Anti-angiogenesis Therapy for Malignant Gliomas with Flk-1 specific
kinase inhibitor, SU5416

R RFEEFE R R
AR BN EARE

[E#]

[ #E 1 mEMEHIIRICHE R/ EMEF Td BVEGF (Vascular endothelial growth factor) (4. Bty
UF—<&&Tangiogenesis-dependent ZEMAEBOIEHE, BH. GBIV TEEARIEELLTNS
&N, BF. BHMESSHTHVEFENL, NERNRMEENETEZS54Y CHEMNER S h.
BARAETIORBEIOYITHR ST O—MSIBBENTNS, SERL (L, VEFRRED—DTH
BFIk-1DOF O+ F—EiFHER IR CHHIT DR (SUS416) 25 v MBS EFILICRE L. 205

MRERT U, [ #¥ - HiE ] 6SOL 5x10/5u | ZRMMFHICELY S v b (Fisher 344) DIEA (BERK
ZICBHEL., S188LUSEIRL USUS416IC L BAMERME L. AFE. SUS416ZDMSOT3ExME (12,5,
25.0, 50.0mg/keg bw.) DBREICERHFRL. 1B/ 1BEERICERSL, BESERTIETREEBT,
FHOEFHRENBE SBT3 410, FREBYYIC, HEFEBLUET A b= RAFEEEEN,
[ #2R ] SUS416(%. DMSOZIRSE UAsHRBE ELEN, BMEREN TN 72 b0 DE B IEE BB E
BLUTHEFMHOERZRH = (0€0.01), FELHICIES< DERTBEEE L NEREOETE20H7-
A, BRERAEOCESMRICET R - RABEERDSNL Do/, O3HEE R N =Microvascular
density (VD) DMEICKY., ARBCEMRLMEFENFNRERDE, /. EALARETHE. K2
IRAS S L CERIRE EF -1 Z2EENICRELTOAEB LRV THESHALEERDLBR LD
7 il

[ %58 ] SE. SU54167%%, EBRIEELFEL. ARICEBHMZEES AT (L. BEFERESSA
DUEBNLETHSN. MEFHEMILZENE LEBES VA —TOBBMMED—D & LTHBTE 354
ThHdEBEDNS,

Key words : SU5416 ( FIk-1 specific kinase inhibitor ), VEGF, Angiogenesis, Malignant glioma

[IFC®IZ]
BHEETIKRETNA TVA MENEHERT O]

T, VEGFIJEHmEFEICBWTHLNREE
RIELTWE T EMbho>TE, VEGFiZ, bFGF
PPDGFERin D, &I RN MMEE T T,
BT ) A —< 2505 < OEMES ORAMIT G
LTWa, ZOAN=ZX LG, BEMS SN
VEGF & & N fifE DB 12 45 3 5 VEGF2 &4k
(Flt-1, Flk-1/KDR : 0¥ > F F— RS 54K ) i
SIRBNT IS4 MEREEZBNTWS, Thb
B, BESR. BIECH 5O N1 U ET
R 220 7= BB MK 5 VEGF I i S h., B
DOEFOMENEMIEOVEGFZ R L &EEL, F

O >FF—tEDU VELEN LT, mERNEOH
TES T FIVEBNICEEL, mEHE%RET S,

i, ZOEBOVWTNMDRATy F2TOvwsL
T, & H 4 IR % K 5 i $r 4= B 1- 5% 3 ( Anti-
angiogenesis therapy )4V U UV BEIG R DG FEHENE & L
TEHENTWS, EROBFEHIOZ <A, EEH
MREHZENELTELOIM LT, ZokEIm
BENEZENET S, MENEIIBEERICEEL
THED., H—lBE2ET 520, EAMEIET
Liz<w, &, L OEBEOMEBICH L THRED
b2, ERBEHERANDZNEOREEZD S, itk
DHFEAN L OMERZTRTE 5N 5 5.
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Hypoxia N
Hypoglycemia—
etc.

Tumor cell

Strategies ;

1. Antisense VEGF
2. Anti-VEGF Abs
3. Soluble VEGFR

4. Dominant-negative VEGFR
5. VEGFR kinase inhibitors

4

Angiogenesis

Fig.1  Paracrine mechanism of VEGF pathway and strategies for anti-angiogenetic therapy

BRICHYMERIZBATVSDODDA S5 I—0F
PENEFEEINTWS, FLPDOELT, )7
F& > AVEGF#% H\» TIEE IR 5 OVEGFD 434
ZH9 5 b0 (2) MEIZ b & 11 7= VEGF % hfni
& % L idsoluble VEGF ZAKTHMET 5 H D (3)
VEGF & %4KiZ%# L Tdominant negative | i < 25 %k
ZIMENE EIGBRFEREE 5 (4) VEGFZEEDF
O > F>r—UEEZENET 55 D% TH 5 (Fig.
1),

SU541613, & KESUGEN# THISE = N/=2k#|
T, Fk-10F 0 D EREOHD ) VE{L 25BN
ICHHEFT 5. b b BE# Mm% IR % W
(HUVEC )% /= in vitro DB TId, 1C,,=70 nM
DO{EIREE T HUVEC Ol BdEr DAl 7oy
79 %, Eie, SUSHL6I3ES ML E B OWAEIC I3
BLBWIELHBREINTWS, ETEREESTO
BREERICBVWTS, EZ<OBESEOEBEICHB LW TH
EHENFHZN L LHESHRZRBOTVS, £
7o, BOBENAEER D, KEITBWT. i,
TR, WISLIRE 2SR E LR E R R
THTHD, HEETOEIAERLSIMETIRE
SINTWRW, NEE~OBRE, KRG
<. SERLE, B YA - ORMABHETTIV
ZHWNWT, SUS4I6D MR R U EEEEBRIEL
s

(#1#} - 77i%)
1. SU5416 :
SUS416DIER(L ¥ 441E, 3-[ (2,4-dimethylpyrrol—
5-yl ) methyllidenyl | —indolin-2-one T [ESUGEN#:
IZ & U BA%E & N /= Flk-1 kinase inhibitor T3 3 ( Fig.

2), #5ITHEL TIZ, DMSO (dimethyl sulfoxide) 50
ul ICEMUTHERLE,

2EBRETIINOMER

W 7= Ml i2 8k 12 GS-9L (chemically induced gliosar—
coma) T10%4 i 7§ # il ORPMI Z fi§ 1A T5%CO,, 37
T TH#EL =, 1% halothane FiE: T 12 SEATHI M EAT
DR ZHWT, MEDFisherS v F(150-200 g) DA
PEFRITGS-9L 5 x 10* /5 11 1 serum—free RPMIZ 4@ L
RESET N EERLE, £, 3> bO—EE
IZB T Day STOEYEE AT, 353 mm* ThH o
i

.EEBROTO RO

BiEH%#Day1: LT, Day 1k D iaEx B L7
HDOZAR, Day 8K DB EFMK LD DEBREE
L. &8%X 515D Osubgrouplz 4313 7=, Group 1:
W“#EELOa> hOo—)LE. Group 2: carrier T 5
DMSO® #(50 ;2 )% #5 L 7= 8. Group 3: SUS416
12.5 mg/kg bwit B, Group 4: SU5416 25.0 mg/kg
bwi 53, Group 5: SU5416 50.0 mg/kg bwil 5.3
(Fig.3), A#IISUS416 ZDMSOICEMR L. fmHIE
BEAREZET>%. T v MCEBERNETLERER SR
FEL EOMREREENHE L ZME T, ERhEdE
L., BEFEONEZEL -

4. BRI R ¢

MU Z@BEE, 4%/87 KN L7 IVTE RTH
EH, T 74 T, @Y (S pm) L, Hema-
toxyline & eosinHe 5 3 L AR A GBI W=,
BRI A IC A Wi — KPR, HiCD31Hi4k
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SU5416

CHs3

* specific antagonist of
the Flk-1 kinase

* inhibits tyrosine auto-
phosphorylation on Flk-1

Chemical name ; 3 - [ ( 2,4-dimethylpyrrol-5-yl ) methylidene J-indolin-2-one

Fig.2  Structure of SU5416

GS9L 5 x 104 i.c. SU5416 i.p. everyday

* Subgroup.1 ( no-treated )

» Subgroup.2 ( vehicle only : DMSO )

* Subgroup.3 ( SU5416 : 12.5 mg/ kg /day )
= Subgroup.4 ( SU5416 : 25.0 mg/ kg / day )
* Subgroup.5 ( SU5416 : 50.0 mg / kg / day )

Group.A
* Subgroup.1
« Subgroup.2
» Subgroup.3
« Subgroup.4
» Subgroup.5
» Group.B

Day.0 Day.8

Fig.3  Protocol of animal experiment with SU5416

(mouse anti-rat CD31 polyclonal antibody, Serotec. Ltd.
Oxford, England, 1 : 500 diluted) G, ZXxHi&id,
biotinylated goat anti-mouse IgG (DAKO, 1 : 500 di-
luted)Z vy, ABCHIZK UDABTRAI L,
e, FESERICBTE7HF— Z0OBEERA~
% 7=, TUNEL}: (ApopTag Plus, Oncor) % i VA iz,

(FER]
1. SRS AR IR
MEROFUEAI T, EHEORNRREEZD>TH)
RAEEOERLET 2%, mMEFHERFH T, T0

d— )V S 2 RIRRIEIC T3 Z & 5, EERE/N
RiAbEDYUTITRERWEEZENE, TITH
BOI— ) ZEEFEHBOERICE E 2 RHEDHE
BRELE, ABICBWT, £<#R%oa> ho—
JV#( Group 1 ) DA FHIM AT 163405 7,

DMSO# 5.3 716.842.3 H( Group2, NS)TH- 7=
DITH LT, SUS416748RE T, 23.3+5.7 H( Group
3, p<0.05), 25.242.6 H ( Group 4, p<0.0005),

24.5+5.4 [ (Group 5, p<0.05) & BBEEKEFH TII
PolebODOH SN EFHEOIER RO, £
FEBRETIZ4 4 14.3+0.8 { (Group 2, p< 0.00001),
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Survival : Group.A

n==~6
28 % P<0.01
%% p<0.001
Days
14 1 i FE i

No-treated DMSO

12.5

25.0 50.0

Fig. 4 Survival of rats implanted with GS-9L in the brain. Treatment with SU5416 was started on Day.1

Survival : Group.B

n=6
% p<0.01
18- %% p<0.001
NS
Days | \
14+ - =

No-treated DMSO

1

2.5 25.0 50.0

Fig. 5 Survival of rats implanted with GS-9L in the brain. Treatment with SU5416 was started on Day.8

17.9+1.4H (Group 3, p<0.01), 16.6+1.3H (Group 4,
NS), 17.0+2.2H(Group 5, NS) T# o741, DMSO
BE#Group2)Z a2 ho—)LbET5 &, BERSE
TRBWTAHRCEFHMOER %3 7(Group 3 :

p<0.0001, Group 4:p<0.001, Group 5 : p< 0.01)( Fig.

4&5),

2. JRERARRER -
FHEZERRFICBWT, BEMTIE, 3> bo—
JURE & e U TR A A i B ot A & IR B O 1 hn 2
Rjz. BH. MESEOETBETTITIE, Ed
AHAEPIIC, SBIEHZRD D T LIRB 0N, NABH
EFNTIE, EBEHEN—ERZRAS L, HEN
Iz LD, EREBWIZTET L, LR EEEE

WRTHETHRETS I Eiddian, BERET>
PO—)UBZE R U ZBE, RERETH SN2
ROWMMZERD(Fig.6), ZOZ &, EHEDOME
BEEHRUND AN ZZLAOBEENEL NS,

3. Microvascular density (MVD) :

51T, MEFEMIED 3 WIZEFNE OIRNEZ
SEEHIZ TG 5 7= Hmicrovascular density % fi~ 7=,
Tiabb, HiCD3GHEZE MW TIIE MK Z i8R M
B, SRS T IR AEE A B O S IC BN T
B MR EOR WA 2 BREERIN L, ik
ERMATEYEZEH L. AR, BREEE HERIEHE
BEUBLT. HohmEEEORAERD K
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Fig. 6 Pathological finding with Hematoxylin &Eosin staining
(A) control (B) treated tumor (SU5416 ; 50.0 mg/kg bw)

(Fig. 7). WEARICBIT 2 BEEOHEMNB J T
MNEFEOETFTE2RDEZEMNS, §EDOSUS416
FERICBT 2 REDRE, MEHFEMEIED DV
BEFF I & DR 1T & B EBHAE A O e iin tE IR ST 2 [ BR
LTwnw3asEEbha,

4. Apoptosis

TUNELI: QKR TIE. 158 T OB 51
T, d> bO—)LEEL -, BH 5 Mn/rapoptotic index
D EFIZFEDIa A o /o(data not shown), E/z, ME
PN 2 ML ddapoptosisi B L T, & #HEOER
T EHCD3FEE D _ERENRA+ITHo 7=
=¥, apoptosisifiifd & mEAEMRED—BZELD
THERRREEsNah o Tz,

5. Toxicity study

B HEIREDSUS416% 5 L 7= R #EEE(50.0 mg/kg
bWIIZBNTHHS MR EERD Z2RBOAN - .
F7-. MaERILIE I 31 T HFIk-17tconstitutive |2 5

HLTW3 &I ERRED X UHMENIRE#ET
12, ZOEREHICEOEENHSAREENS S
M, FERIZBOWTIIHMRBEREHMEZRD
T, FEEANERBICBVWTHRKZRD AN -
Tr. 51, AMIZBI A5 FEABOE(LEIZD
WToOREIIfTbRho72ht, e M RIEHEEH
MY TFEREOEMESRDOEN 27z, UEED, &
EHWCREL T TR, 25NEZEHER DT,
R HEHTELERNEEDNS,

[EZ£]

1. 3E#1 2 F V7 B4R ) i B 3 A= RE IR vk
EHORE, B, ER3mEFRECEKELTY
BEMBHASMIR-TER, LT, EH
A BN E T AHERNT. FERER OO
257, BEEBINEEEOHMEE LT 5 REME
b5, BEMEFENHHRORREIEITHED S
NTW5, EROMEHFEMFFICHLT, 254
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Microvascular density (MVD ) : ** p<0.001
Group.A Group.B
—
80- 80

T

i

SU5416
Treated

Control

'SU5416
Treated

Control

Fig. 7 Microvascular density (MVD)

DREHEAZMA B, X0 BREOEVWER OB
RMEREIND, TE. WEFEDANZ LA,
AFLRIIVTRECHRHEINDOH D, FOEKRIT
IRABNSAHEMENTTER, HERREDOERE
1B Fr A IERIERBFICE D > 7 F IV EEICH
L7eb o, #ilas< bU w7 205k sE(Matix

methaloproteinase ; MMP4£ )28 & L= @, HFF
HFTHET>T70 2 2ENELEDOEITHT
5N2, YT FHIREIBELEDDIZIZ. VEGFH
¥4 (RHnMab), SUS5416, TNP-470 (AGM-1470)
Eh, MMPZEM &L =S DIZid. Marimastat
(BB2516)%AG33404& 48, 1 > 570 2R EL
JbDITHE, Vitaxin®S836% 2 H 5, & 5 IR
FRRRLZOELT, POoFFRAIYF IR
FF U BRI RFEENH D, WIhbXE
EBWTEHOBIZH U THEERBRNETHTH
5. BETFIREICE S MEHFEBIEFENR Y & —
BEDOHBETERMNMENTWAZENSE, ThHD
AN, KDEANBZDOELTHEZNTWS,

2. SUS4161Z X 2 i 8 4= RH 1k 988 s

SU54161%, VEGFO L 7% —D—2TH 5
Flk-1|Z specific 73 tyrosine kinase inhibitor & L THI %
SNMEHEEBFRTH 2. COFEHIT, B
M HENE b DA FR230£ D OARWET.
leEETH S57-0, BBB Dl I nEEh
%5, Inviro®D FTIld, Flk-1®Dtyrosine kinase & i &
TOnM@DIC, TiahhDERIZ T Ow 7 L, invivo
THABKESLCAME T, VEGFHHT 2 MEH4
EEMICHIET S, £/, X—RYIR2M-kE
BOETHAEER T ESEENFZIRZRBDO TN
=

3. SUSHI6DFIEB IR D AN Z X AT DNT
SEORBEERICBNT, ¥, SEROH
mBLURNMEEEDE T 25075, FERE
FADAAZZLELT, MEREHROTRR—
AEE B & OB H AT & B RS 0
BIEOWEOESHHEE NS, VEGFAEE &
FAEITBWT, 4 M Osurvival factor & L TN
THD, EFEROHERBIVHAOEDIZIE, &
#i kY 72 VEGF D H| #4713 & = 1, VEGF @ with-
drawal® 5 &, VEGF pathway DMz £ > T, I
ENEMROTHA —AMGHEIN,. BEORE
HH B LI OHNHERE SN DY, SEOERSE
NeE, EEMREEEOT R b — 2 0#MED
o, BES<MERNEMBIZBNT
VEGFO S 7+ )L HSUSAI6 TT 0w 7 ., 5
A EHE O ZI2 5T, BEEO M O i PR Mk
FPHRb—3 22403 8T, BENENTEEE
EMELEbOEEZGNS, LEA-T, EN
EHIROT R = A 2BHET 5 LT,
JESS 2 RIRREIZ 1D 2 0B 5T, EERE/INDE
bHETE S,

4. Yo EORIRER

UL L7ahts, VEGF@withdrawal TEREEE®D & @
IBHE 2 3R 5 IR & D TRV H D, [ —EE
NICBWTHMEFENDKFEN RS Z LR
HENTWDY, BHEERTIZ, SUSA6DHEES)
R, BEORERICEABRL TS EOHELD S
FfE)dabt, RFEICHE T HESEMEZI4AL,
PIZ1000 mm® L EIZFEHE) L D HEF OBV ESEiE
#30H Z A TH1000 mm® LI F)TL DB TH
5., £, EERHE—EORESL LTS &
VEGFA O EFHEANME T L, bFGFTGF- 8 72 & fih
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D #r 4 Dpathway [C B EZ A 52 & WS L
b®H5%, T 5, Angiopoietin/Tie-2% 0 & 3 Iz
B B MR o B S A 7 & RS SR T & 1t
HH MG & DA EMER % XE § % pathway /s &£
HEMERS>TETWSY, DT &5, VEGF
POFGF4E D B — ) i & 3574 Dpathway % W L T,
—KHH 2 NWEHBAINEPREBSNZDLTH S
BaEZ N, Pl EHAREEM TR E
WEDHIREEZ TS,

L7285 T, B 5T O PN #7498 O B EE s
HZEEZEE, ¥ Dangiogenetic pathway ¢ JHEHT
DR EEEE DA D B \id, VEGFIZIESEIZY
BET2ZEno BB TIE LT, MBhH#E(dju-
vant therapy) & L THH WA DAZY M EEbh 5,

BREBICIOX S mEFEHFITHESBIEREL
T, AIBRRIEDIRE, BEBAEOHE &0tz
NTHO, ERSH I TR meEgE s 4 m
K72 MEFHAE & OHRICONTHSEREL TS
PERHBEEDNS,

€5-)]

4E., SUS416 7%, MEHR OB & OEE 1S
FEEFHWUL ., FRCAEFNMEZEES BT L3,
BEHEBRESSRIXENVRETH DD, MEH
EHIEZEME LB ) A —< ORB#EED—
DELTHRFTEZSHATHS EEbN 5, SU5416
D7z small molecular compound i, 1 ¥4 o fi &
Opathway ZZIRNK I 70w 7 L, 2H~OEHE
BIZBWTHERLRBHERAL <. B ICHET
TH5., LML, COPEBMOERI. Thig
SBWEeD, hok#EEE DO HES 5 W1iE, VEGF
RIEBRICOEETEZENEBTFHELT. #
BY i H: (adjuvant therapy) & U TS DALY H &
BEbhs,

(€529

SUS416D Bt EIZBI L TR AL TWAEE W= R E
SUGEN# OFongf§+, BLUEEERT KIN1 2
& W27 s Je Freiburg K 255 B 5 (D Plate Bh #0481
#MAELET,

[3zik]
1) Fong T.A.T., Shawver LK., Sun L., Tang C., et al.

SU5416 is a potent and selective inhibitor of the
vascular endothelial growth factor receptor
(Flk—1/KDR) that inhibits tyrosine kinase catalysis,
tumor vascularization, and growth of multiple tumor
types. Cancer Res. 59 : 99-106, 1999

2) Yoshiji H., Harris S.R., and Thorgeirsson U.P.
Vascular endothelial growth factor is essential for

initial but not continued in vivo growth of human
breast carcinoma cells, Cancer Res. 57 : 3924-3928

3) Strawn L.M., McMahon G., App H,, et al. Flk-1 as a
target for tumor growth inhibition. Cancer Res. 56 :
3540-3545, 1996

4) Benjamin L.E., Keshet E. Conditional switching of
vascular endothelial growth factor (VEGF)
expression in tumors : Induction of endothelial cell
shedding and regression of hemangioblastoma-like
vessels by VEGF withdrawal. Proc. Natl. Acad. Sci.
USA 94 : 8761-8766, 1997

5) Stratman A., Risau W., and Plate K.H. Cell type—
specific expression of angiopoietin-1 and angiopoietin
~2 suggests a role in glioblastoma angiogenesis. Am. J.
Pathology 153(5) : 1459-1466, 1998
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PNETEEZMESNREIEFL. ZHaHEBIGRE
2L E/NRIKIEES

HEERSIIF R RSN Rl SRR TFERIRE Mgt >y —
A . SAREE. kS # BMR— =ABZ. AREREY

[FC®IC]

43 b B A JR ZE 44 Jili 45 (primitive neuroectodermal
tumor: PNET)|3 —f 12 SEEE M IZ EE I < 56
N, MABELPT, FEDIENS2ELNTD
5T EHE W, £PNETOHS bIEFENIIE N
5 A EBRRERLEN S Al e & TRAEN
BOIOROBORE—EL TR,

SER L OB LIEATEREERTIVW - ZA
PNETERBHiEh T bD D, RIEH 5ENFER
L=DBIZHEENALN, REOBREZT >/
EPNETEIEULS 25D 0ME D M LA
Mo T EP 2B L7z, ZOEFICE L T3

EREMABNSHMET S,
[FERI]

R ;IR iy 115%

EFF e, EM. EERREE

BEAERE : VSD

BwRHE

ERBETHEGR) L D EREFRHBEL, TH25H
CTLiEgEEEDbN, 8A6H EEMEHHTHTEN5,
COEEHFMEMNICPNETE T E N5, 9820 &
DI10H23H £ TR #R#EIE Z ifT (whole brain
30.6Gy, local 19.8Gy, whole spine 25.5Gy) , 9A2
BH 530 £ TILFEEEZETT.

(VCR 0.3mg x2, ACNU 30mgx2) ., PAREIERS4E =
T2H H T &z sk TCBDAIZ Tk EE Thh
Jz. (Fig.1)

SERRI0ES AE L VBN A SN, 12/ T3,
BEbEE R R B, ER1EIA YRARR &35,
BEOKR, EHENEE Hil, W BB LRD
5 7=(Fig. 2),

R HRE 2T o IR, PNET, astrocy-
toma, oligodendroglioma, neurocytoma k@ ER47H3H
5, & 5iZganglion cellZ S FHETAD A 5N
(Fig. 3, 4, 5, 6), INSOREFMAZHATRLD

SEFI AT 7= UTPNETEIETN D 56 O E 5 Al
WO ETATHo .

BEEE LT, 1A8H k¥ Lz it (CDDP,
UFT) . 1878 514270 £ TTh11-S|Z U R
H®EhEfT (total 25Gy) . 2H24H ME3H15SH £T
C2-Th101Z i St #R 5 i fitifT (total 25.2Gy) , L »
L. SA A ESENHInZ$EZL, 6A11HIZELT
Eizoies

[E£]

—RIZPNETIISEARMICE < 5N, MNEEL
P, HENBEZENSTVN, FTHEDFHE
. BRI, (CERBEICED S T1-2E 0T
HDENEN,

WHE¥N S TH 5N, Hart & Earle"3, R
HEORDCZEBEFHO P T/NEOKRBERICEE
L. RMLEEROVWTNICHEILWEE#HZ X
LW, —EDOHRBEFENFERZAT S EREZPNETE
L7, Zhizx L Rorke 523/ E D%k L i %
—4& L TPNET L IERRE BB L TS, BT,
ER BE #4912 # % & meduloblastoma & i 2 BR ¥ 4= @
PNET¢ TREZOFHEMNE<ES ., WHOSETIZ
PNETIZ K& 5 Wit HFRHFEEER ICOLHWE N
TW5, MESHOHENREK T /NS FEE
U7-fh3FIE S B L =" L Tna,

% 7=, Dehner 5 *9}3 "central" & "peripheral"PNET &
WHBESZIEE L TH D, "central"PNETIZRANFE4E
T# ., "peripheral"PNET|3# i i ®neuroblastoma<>
EwigiE/2 ENFEEN TS,

PNETO# T, REARFICHAL TR, BHE
BalAENSRENBINTNSA, peripheral
PNETTIHIE & A & DRER THREAERF1(11;,22)51 24
54, MIC2 geneZFB L. HBAFIEBHETH B Z
L%y, central PNET T3 17pDloss of heterozygos—
itydizohasZEMNBnEREZINTNS, $ED
SEF TIRWThBRIETH - 7.
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Fig. 1
a. 1991/7 CT A RTHELE Iz4xSemAk Omassi A 515 b. 1995/10 CT Z @ L EFHRITH SN T Wi

c. ;f%gggl' HRTEESE I —FR A3 25D SHDAZS d. 1999/1 CT ARIFAFEICEFORESH 515
&

Fig. 2
a. FHEMRI C2-3, CSizlEED b. JIHEMRI Th2-6, Th12{z fEE O c. [EHEMRI Thi12, L2-4|ZfEED
BfiAiashs Bfanashs BlEnHsshs
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Fig. 3 PNETHALMER
a. HEZ: £ : rosettef4pRAiA 55,

—

Fig. 4 oligodendroglioma-neurocytomatkifl {5
a. HE44{&, : Honeycomb apearance/ig 5 5. b. GFAPHL{E . —EfIGHERT RAAS 5.

c. syanptophisinZefs, : [BERT RAERD 5 5.
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Fig. 5 astrocytomalkifl ik

a. HEZuf& 1 Microcystic change % 57 3 astrocytoma b. GFAPL(A : (B4 BLASiED 5.
Kotilrasins.

c. synaptophysin : [&t.

Fig. 6 ganglion cellH k&

a. HE3: A : PNETEE, medulloblastomaf O#ifa & b. GFAPZ (S, ; Batt.
ganglion cellDEEFRE . KELEEDHDOAED
gannglion cell/3FRH 51 5.
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SER A AHER LU IERIL, ZE&D 8 FENE

LTHED, YPOPNETE WS 2ficEMZEE,
HERERBORRK 21T 7.
AROMEE. PNETROMBOA SN HOD, as-
trocyte, oligodendroglia, ganglion cell/s &% & 5
foo ETMET. REKRETHMIC2 gened itk
TdH ., 17p Dloss of heterozeigosity R & 5 7%
Moz,

7= L Mz PNET %iastrocyte, oligodendroglia % & &
CEHHD., HRABFHFENFTRABDSNST L
bhHB, EH, FEE BEFICEL TEEENR
RBTTHY., FEFITRMEFLTVWASZ L
N5, B LTHEDMERZPNETZIEUES S D
MESDHWAELNWEZSTH S,

[#558]

5 B % 9 |Z PNET , astrocytoma , oligodendro-
glioma , neurocytoma Q¥ %E 2L, & 5 [Tganglion
cellz & A 7Emixed tumor & W H FEF T L WIEF 2
TEERL =,

(3]
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Etoposide-related secondary leukemia following treatment for ependymoma;

a Case Report

BN At > — gy Itiest Rl
HF £ B R BHH Fogh

[ZC&IZ]

LFKE (ependymoma) |3fEE 4 EEHER
HIZX 2 L2 MMES D1.9%, gliomadd6.4% % 555
Vo INBIZIFFRET 208, 30%BIBIERAICREELT
W%, ependymomadif e DHFE—BINIT. FHTHED:
THBN, TNETORHELZHBMO. LFRITX
BERMSARL, Garrett Q|ETIR4% TH B2,
> TEBFHOATRBFIIESNT, 54
FRIFVT%EFRERTHBY. &% D ependymoma
(low-grade) D AT L RFMHE N HNIE, FHFTHEEH
PMTbhTwa, SERY T, HHIClow-grade
T V3085 MR I O % % B > /- ependy-
moma® R AB T, {25 #5638 1 etoposide |
K5 EFEZ SN KR MG 23 U 7= fEH % 5
LD TEHETFOXMRMEREZIMA THRET 5.

[FEMI]

B2 Bk

Fik : B

BIRTHE : 19934F6 HUBMICTRAEL . b THEM
BB Dependymomalz Xt U FI4E7H 12H &8 A17H IZ
MM ICHEeREwSET SN, FO3hABD
NARICESEBFRIEL L, CTIZT/EENH
MZFBOH, REMGERICTRELE, Z0%E
BISFHYR L1996 H1H, FHRBENTUR AR S
ot

BEFERE - SRIREE : BRI RETEAL

AR R, - BEWH T, 5> MALEIZED T,
HHEFERICITIRE 2R Db o .

SR R R, - MRITIE, ARSEE T4
ZEOHNMERD ST > MR ER5X4X%em?D
TIARES TEESR. T2HHEEGIC CESEE

BERIEREERD, FRERNEERLE (Fig

Lleft) . mEH/Y TII, AMESKICEHENEDIRD
middle meningeal artery B N 5 N H B Ik @

meningohypophyseal trunk (tentorial artery & TR75%% A
Bk D posterior temporal artery A4 A 3 2 [l &
Z@RD=,

FAHTATR : 199446 A 13 [ 5 {51558 B 8 JUE 55 49 1H 45
ZhEfT L. EEBIIRS <., FMERHESRE 0ER
BHRTH - 7228 SHmETH, KEHmO:E
®50% DI IEE > 7=, 19944ETHAH I FHE
PERMT 21TV, ARME TARMS T FAERL
pacd R e ] DY A

TAEERT IR, © P D% & 55 57 0D 7R BT REE 7 558 07 s Atk
faHE % o DMl PSR L, ependymal rosette}d
D IaM o Je A, perivascular pseudorosette & J i L
TH D, cellular ependymoma & W X h /= (Fig. 2,
left) . 728, EABGORARMER EOEHRR
&7 5 - /=, MIB-1 proliferative index |35% T# o
7= (Fig. 2, right) ,

il WEROMRITIE, AT > MRiCERERE
BEBOT=. 65GyD RFTHRH & ACNU (80mg/m?),
etoposide (80mg/m?) X 2 |Z L Bk 2k £2~30 B i
2T W24E I CEH3[EFT - Jz. ACNU, etoposide D&
RERE, THhTh1550mgRk f3100mgTH 5 7=,
JEZ O KA <EBL T/ (Fig 1, center) 71,
19974E4 A R i I B BEZFERASHHBI L. kD
BETOROSNBHEHICB N THEHEFERN
22.7% LHMUTWie (Fig.3) . MilR&E~—h—
DOHFZTIE. CD13, CD34, HLA-DRF TACD197%5 &
HHFREUBHREABE TH - /2. LUYEHR
TERREEMRBE O o D BRI INB RIS B S 2 = h
TWEAS, Eba< BBEZFIRN3B5% &7 0 ML BV
BEZFERYE F R ITHET L. IR ik R D
RETBOIEBRIUFRETH > /. MKAEHTIER
L. Ara-C (100mg/m?), Idarubicin (12mg/m?) |z & 5 %
fR, MERFRIEE3Y — T o etk 19974E11H6RIC
FERHBEZT -z, T OBEM M OFE2FR
WEHEL, BUMAREEL 2. FEEHBHE1IE
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Fig. 1, center

Fig. 1

Contrast-enhanced T1-weighted coronal magnetic
resonance images, before the second surgery (left),
after the chemoradiotherapy (center) and one year
after the autologous bone marrow transplantation
(right).

This residual mass recognized after the chemoradio-

therapy shrank slightly one year after the allogeneic
bone marrow transplantation.

Fig. 2, right

Fig. 2, left

Fig. 2

Photomicrograph demonstrating the dense cellularity of the cellular ependymoma with anuclear
perivascular fibrillar zones termed perivascular psendorosettes (left). HE stain, x 100.

Approximately 5% of the rounded cell nuclei of the tumor demonstrating immunoactivity for
MIB-1 (Ki-67), x 200 (right).

o

.

i
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Fig. 3

Bone marrow specimen demonstrating several
myeloblasts. May-Giemsa stain, x 1000.

OMRIT, BEEZEOMRIE i L Tminor response
Tidd 5 M3 EE OfE/NRED 5h /- (Fig. 1, right)
2B, FAEEHEHEEEI U ERERT o T
W, BER—FZ B L 2R 5 TOCD4I331.1%,
CD81348.6% T& D THT8IF0.64 BB TH o7z, £
7z, FHIOFEBPICEFHBEIRD Mo 7.

[(E£]

HHE, MBEERNICIEETH o288 HELN
ICHEFEL . R8I S PN H i 2 5l 97 EERERIN IS
FEEEEA SN, BRESHOETHD. Th
X TOMESEOHRHHIT2E &b _HNicfTabT 5%
Biamolei s, BARELEBEEOFEHROU R
ZFEHIZEWEE L SNz, (BT, REAFEF
BEICHTIRMBHOATRERRA+SEEZ.
ACNU, etoposide{Z & 5 =& X 5 N A{LFELZT >
Jo. EORER. EEEXIZho 7208, etoposidel
B EFEZONSTRERMBEEHFEL .

etoposide|Z & 5 kM A M1 Z L £ TI504158
<#HEIh, ToRMEL TR, Q) 7IFIeH
PHERBRICE 2 DO LERBENRNI L, (2
Bl Ic T 2 BB RERRS RN
& Q) BRAEERLTEIME,MPBZNT L, 4)
11923 (Myeloid/lymphoid leukemia (MLL) gene) <
21922 (Acute myeloid leukemia 1 (AML1) gene) o 445,
FERENZNI L, ) BRENTFRIIFTRTH S50,
BEFUSEDN HLBBIR N TWB T LR ENET S
%9 UL, TR EMBEMAERRENETL.
ZTOEMACHERET SR EEK LIZZDRB 5B
Zill5 7=,

ZRERMFOMF & LTI, WEEFRHD LA
£, bRAYAT—FIZ, DNARROI—RHEE
DHELBRZTOMETHD, OS5 MRA YA
S —E-IMIDNAZA#E O Z M L, B2
5. etoposideid bR VAT —ENEHEET S

0, DNADYINTAREETHRREL . IEH OFE#S &A%
wFaN, FHRANMARANBIDAFE LTS E
BEABHNTVBY, Lhl, REKERMN. ES5L1
TMLLSAMLID & 5 72 E DBIZFITE Z 5 Oh
EARHATH 5,

ATV R R RS AT 1% TS M/ R 3R
Enoledl, VERICEE O/ N ERO, Z08
13, graft-versus—tumor effect & (X4, BMfKE T
Id, graft-versus-leukemia effect> L T E < HI 5l
%9, ZTOWFE, EENESEEGFECEMGES
HHUR (EIT7 7 ATHR) 1239 5 Mt s 2%
Bliolicksdsahs, AEEHBHEEZSZT-
BENRENEZHERE TR0, BlEzhr
R — 0 im e o Fiz i hFERED B 5
AUTHRPEEINS ZEABETHD, h
ICHARTHRZEEORBENTMEEES Z &M
DETHSD", BHEEICKRRZTMIRZ KR THME
SHDZLLEDOTESEEEFR. ThETESIC. M
fatt e e M/RTED LA s, FHDH, B
NG MmN S, 3OS B EHTR I FF R
D H %5 F 57— T M(CD) A FFie i 1T EE 4 & N IS
MR ED S LEEEA NS, £HIOEEE
INEHER AT, graft—versus—tumor effect|z & 5 &3 573
S5, BRADHSIE D RMESFEEK T Zh £ TRk
D&,

(3ziiK]
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Ependymomaf& 3 [CB 1 5 EFD1%ET
REIDERZ ICHEF L=/ Eependymomaffl

B LUVXEIEZE

Analysis of prognostic factors of ependymomas through the case of
recurrence of child ependymoma after long-term remission.

RERYE BRI
REmm—, B, st W&

[ZC®IC)

Ependymomald/NEHIICE WIKEBEO—DTH Y.,
EBHAEFEAODE<anA, BRERZEVERLFEN
ARHID DI <72, FBIdES» A O/ R
1254 L jzependymomayt, FAiiHiH B & OV 5
AR OE23EL, OB EFETRBMICHEEXL 724
B U, COMERZE BT SR
EZMMARE L. B Tependymoma D FFEIZHhHb
LZERIZDNTEVLS DNOXIRMEEZINA TR
H#T 5,

€131)|
BE 25mBtk

BilE

1885 AIC TR HEORBICTRIEL Abitizo
fz. WTRTOREIC X 0 ARTEEE ICEE OFENEED
. 158104 A ORFIZBEEEIC X 2 B ST & T
Ihiz, EEIIHER BRI CHFEET SHEEH XD
5o Tz, REFHFTRIZependymomaTdh - 7z,
ik, 46GyD BFTHEHRBE N ThNIz. BEEN)
KIZTHBBE L TWizh, ToEOfollow-upizH
WTBEERFENRSIBOOREIREFTH-
7o MERDEAZFRDT, H/1258RM 5 185Kk &
THEHCTIZ L 2EBBENTONN, BicEg Lo
BRI HOTHTHREIRDT, 18RLIENKZ
BEHTHIEL TWe, 22BRFiCkEngZiiicd
Rk EZ2 UMRIZ X 3 follow-upht R X
Niz. 25EEFOMRIC THRATEHEEOEE OB 5 iz
WA TR 1, 984FEIH ABt Lz oiz, il
HERFOEBKRIZBNT, REKFOCTIZTRD SN
K EZT6mmODiGEH = Smassid, 185ERFIZIZ9mm,
24RERF T 12mm & FER ITEBRICE UL 2D

T/ (Fig.1) , APBERFEFREORE & L Tl
time TREST L Tz,

ABeheEE

BT, EFFRE MMTAOERN FREZED
TeABTTRETH 0. £ L FIESBE HTTE, £
Babinski 7 #4824, ZEChaddock [ gt Tdh - 77,

B iE ST R

MRIZ THREEICTIHMEE G TEHEEN SER
5, TagREKICTEERS. HRUZIATH—IZ
WM Eh2EEEZRD, BEALBEANETHS
H—EiZERYETH D, CTTE—HaRILERT
component® 38 5317= (Fig.2) .

H LGRS NSHETH O, HHBRBRENDH S
=& O SHPETHfTHh /-, radiation necrosis & @
ERHIMEE & o /=, 11C-FDGPETCId, EHHE
EFERBEORVIAHTH =T L, Me-
thionine PETTIZIEH HED3.1F LB WD AAR %
s~ L (Fig. 3) ., radiation necrosis X O & JlE 1% O 5
EThHhdEELSNE

PN S

P ko BERT RLIC X D ependymoma D B FE % £l
984F9 A RS M 5 47k LE AT 2 T L 72, SR OMRIT
BREFERISED N>, TTEROKBIINEH
THO. R EBH34GyZBMUEBRE 2o
=,

ARSI RO e

WEEFOES T, cellularity A1 < perivascular
pseudorosettes Z JZ pf, L T 3 1 cellular ependymoma &
ZHrahic, EEMB-10RERETIE, 2RFIC
EoTHmEEZWIDITIEho/kdt, 143%4 L
EEWERRERTE SN0 E 5D, pS3D
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Fig. 1

REFETRH2OMRICBERRZRD, p53
DOERZM bR (Fig.4) .
BREOEBMEEERTH ZIEEKROFIEEMNAT
R Td 0, clear cell ependymoma &~ #Z M= iz,
MIB-10 G5 4 TI38.1% DIE#R R TH - /=,

[sCikA & E2]

ependymoma D {5 #EE OB R ICT 5 Xk E A5
&, RELELAZEBFELUNOERNEIEALE
G, 0L ERTHERELTLS243ENTHS
9, Fffioependymomalz B L TId, 2B DHEFE
MREZINTNSE?, MNEEEHERICHLTHWS
N2 CollinsDILEH| (GRFEIT, BFEE TOFR A
9y ADMMZRB LSS, BELEEEZ
%) ZBAT. BRZRLUZATIETITHELY,
MECHERTEAHNEDTH—FOHRTHD, hD
BEMIAREA & fo > T B, Afra, Palmads & {fRob-
ertson 5 {Z X 5 /) ependymoma D #FRiBELZ I T 5

98.6 (2588 .. University of ml-;cmmfsm .'

HtrxE L0k (Fig.5) . Afrab OFHAITIT204EL]
L EEEEREUINE TN TVBE DORIEERS.
WHEENT R OMIIAH TH S, Pamas DR
T, PIOBERICAHN, TO5BIEEOERE
—HlICiBD 2D OO D6HII2ERLNDEFHET
o7z, Robertson5ik s e, 1THOBEEDSEL
PIMGEETICEELTWS, TOXSLPT, &
B O L OREFTIE, 2784 HE T b B234FL
BIZRBICHEAZELEE WS STHRIRENEE
Aeha,
COLIRBEBRELESTZBFICOVWTIRAHT
H BN, FIEFATRE DAL A RSE TpS3DER AT
< EEDNANoBRICEHMEZEL A FIEFEH
fF I L XMIB-10 R {2 7R & 7 o 7o e E 3Bk
FE<. TORKREETREEIOND, M &
B, KEZVEHEOELZEL TWRNDDEEX
5N 5, gliomaFR Tld—RicpS3 & EMEE & OIHBEA
Wb T3 AL, ependymomalz B L T D45 13ps53
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COMENRDHLETHEHOERNETHHONH
0. REBELDDIZENW?, LML, &£HTI0
FRTEFICEBRAZRL THEZRDMMDS
T, BARMOEBROEMMICEREZRLEIL
i, BRICHETAHRASMOERZERINEESLT
V5 ATREME B R & NUBEBREE L,

F-iBEICE LTI, % —IZsurgical removal 1K
yTHho, MERSEBHIEDTHS L. Tl
~NORBEN R 5 N D DFHAOTFHH RS TR
BRI TWRWI R ENFEIN—RNIZRD
5h22H 3%, SEORL OREH T HHIEFR
TiEY) s A D L R KRR Dsurgical removal &
firsfsBR oA THY, BRICRZEL
FrEiFELTWEEEZONS, T L THRER
I FEMTS L O BARBAIZ A, (LEEEDBT-
. SHBEDESRRBEE DD, follow-upAHIE
5871 %5, EpendymomalI FEFE % i D iR 9 EE T
HY, SEHRESREILETHSS.

(#5%E

ependymoma [3204E L, R TR EICHM K Z KT
HiiB., EHOBMOBTSEMKNHEEZEN
BATHDEEZ BN,
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Case report

One case of clear cell ependymoma

HRERAE RS
WEAEY, BOTRE. KERZ, FE ¥

Takakusaki Hiroyuki, Akimoto Jirou, Ohiwa Yasuyuki, Ito Hiroshi

Depariment of Neurosurgery, Tokyo Medical University,

[IZL&IC]

ependymona /) EMIESR D6-TRIZAENB EE

NTW3BY, F£7=19934 O WHOK IEE 55 D g E
97, ependymoma @ #i %I & | Tclear cell ependymoma
b o7z, L Leclear cell ependymomal- LT, %
DR 2R U =8 1370,

SEIR & [T — BT QR BT R TlERmic s
BL. FEERFEEATRIZ Tclear cell ependymoma &5
Wi LS —iEfl Z B L /=D THRET 5.

(ZEI]
B 8k kit
£ B BEERH

BmmE 19934E12H, HITEHFICTHRE. WCTIZ
THHEEEICMESAHFH SN0, YRIcTE

B AT I T, #56% carboplatin , ACNU, VP-16, % f
W bBgEE 220 - VT (RARERE T
T) . TOERNRICTHRBBEZITo TS, &
SEER19984EEHE D I K Z RO /D UBHTHA
Pr&izoiz.

A Bes iR AT R

Bl

TAFRFEAEIR HFRC T REFRARL

EBEREMEREE ST REFRRZL
PR RO AL

FFERECT 2T AEEJEEIC cystic formation & £ 5
#LHIZenhancement % 5% |7 5 [l % 38 7= (Fig. 1),
BRREMRIZT #REE SR D cystZ £
) enhancement % 3% | 5 flfif5 % 58 /= (Fig. 2),

Initial radiographical findings
(enhanced CT & MRI )

Pre-operation

Post-operation
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5 years later (enhanced MRI)

Pre-operation

Post-operation

Fig. 2

Summary of pathological findings about -
1st admission

hypervascularity
& hypercellularity

Fig. 3

A ERRE AR HPT AL

IFER MREEREEICEL, EENRE & 13
MEOEZETHMRELTRD SN, BEEIZ
perinuclear halo % 4 L 1y $ @ % honey-comb appear—
anceZ £ L TWiz, /=85 M inperivascular pseu—
dorosette, mitosis|{I 5B 5 1725 - 7= (Fig. 3), MIB-1
THIEREZ MBI L 720t BHETH -, I
clear cell ependymoma %5 < 3 7 7=,

BEN CROBAROERZETHHBRNERICE
WEETHBEL TWE, &4 OEEHKZperinu-
clearhaloZF L TH 0, = 5I2I3E#H 73 perivascu—
lar pseudorosette & £ ¥ 38 & 5 117z (Fig. 4), MIB-1
index (35 EHREMEETH o /. SEMBLENTR
TId GFAPHRGHETh o 7z, WEBM & L T cel-
lular ependymoma & 2L 7=,

honey-comb apperance

[Z£]

ependymoma 3£ IR D2-5%% 505 EhTH
DY, NBRIER D6-TRIZRENBLENTVWS,
F/z, 19934 WHO WIEE 0B ORFEIZL D clear
cell ependymoma(CCE) 13, ependymoma ¢ — i # -
LTOMEDTZE5L 517572, Kyung-Whan
Min5 2 X% ECCEQMMMFENEHE E L TRT >
b k124 < 85 f AW s enhancement % 517 3 il &
EhTW3Y, FEFEMNHFME LU Tidperivascular
pseudorosette, perinuclear haloA$ |- 1§ 5 1. $E5 % 5
I A8 & L Tl oligodendroglioma, central neurocy-
toma, glioneurocytomaZ3dr 5, LML, HEET
CCE L L THBZERLEREZDTHLIARN., &
7R U 7 fEH TIIFIFRFIZIZCCER 36 < BEhE 5
MTHolh, HFKKICIEEScelular
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Summary of pathological findings about
2nd admission

perivascular pseudorosette

Fig. 4

ependymoman & FDHMELLETE TR, Z0
REEZERLESERELEI AL S SEOEMN 5RL
[4CCE & |dependymoma® #i% Tl 7z < cellular epen—
dymoma ND—iBE TERWWNEEZ, SEERS
Rt 2ET 2EM EEZ T, £ MREURRER T
RZESXFEZAHEZTS & Kyung-Whan Min? 5 0 #
HLIERZRIZ U TH 0 REA OB EICITRESE
R, B OV B R0 B O R 5 5 O
WENThHoIEEAT,
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Children : A Critical Review of Prognostic Factors
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2) Kleihues. P, Burger. PC, et al: Histological Typing of
Tumors of the Central Nervous System. Springer—
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3) Kawano N, Yada K, et al: Oligodendroglioma-like
cell (clear cells) in ependymoma. Acta Neuropathol
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5) Kyung-Whan Min, Bernd W. Scheithauer,: Clear Cell
Ependymoma: A Mimic of Oligodendroglioma:
Clinicopathologic and Ultrastructural Considerations,
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SEEF5I D ependymoma D ER FRIZIB (CD VT

5 cases of ependymomas in clinical progress

NBARRF MRS
R, e b BR &

[IEC®HIZ]

& 128 E104E [ 12 44E 4] (D ependymoma & 141 D
Anaplastic ependymomaZ#£E L 7= DT, YfxicBi
% ¥ #E#% 38 & anaplastic ependymoma (= D W TEF O
XHRHIBREMARET 5.

[ZEf]

19894E 70 5 19994E4 H & TIT A BRI
FHZ B W THEBR L /=54 DependymomaTH 5,  (fig.
1) HERNIBME2H, otk 36, fEiRl31ED 5415,
RERT > b EMIf, 7 TR TH o7, &
hETRTOEMIZBNT, HEliag kO EEZ
W TR RO IR s hizh o 7.
Fig. 2IZSHEQ D4FfiE, FEAEMAL. JAFEER UYREAE
2R ANEHI3E, BRABIAEIT, FRERA
Rz i3 14 anaplastic type Z EWTIEEM E D
cellular type Tdh o Jz. FEABRAL 4B AIEA_EL D

REL, WWoOHPRHRKELIDREL TV, 24
ICFEHfETL, ERABVEAOATH /. il
OYEFII BN EERICEE =BT T
Hollzw, HEfFE L. Hefflicw L Tide
Pl ERET /2. £, LEAIZBLTIE
EREET o7,

FIEA ORBNE. BROFER U EFRZfig. 3
IR, JEAIZEEMEA24N ALIFTEL, 54
LI BB L EMAE2VERN OB TH - 208, B
EE T, & bumor freelZ TEFEL TWS, HEH
N3 T OEHA TERIZCTRIETE . HiOMRI
I THREFERZREDholziz, HEhReE. L
EREEOTOTRBBETTHS, EF2ITIEKIO
N ADLIROERMTH 5. EEREHIITZGT L2808
HLWTHY, WHEMRICTEROEEZRD:,
iR EFES O UL, RORATIC22Gy Dl
FRBRET o/, 4TH ABRICEREOBEREEZRD

Period : From April 1989 to April 1999

Number of cases : 5 cases

Sex:Male/Female=2/3

Age (yrs) : 1- 41

Location :

supratentorial : 1

infratentorial : 4

Dissemination : none

fig. 1 Summary of materials
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Case Age/sex Pathology Location

9(1),1999

Treatmemt
1 1/M cellular 4th vent. GTR
2 19/F cellular 4th vent. STR + rad.
chem
3 6/F anaplastic Lat.vent. GTR + rad.
4 19/F cellular 4th vent. STR + rad.
5 41/ M cellular 4th vent. STR + rad.
GTR; gross total resection, STR; subtotal
resection
fig. 2 Summary of patients' characteristics
Case Treatmemt recurrence survival
in months
1 GTR (—) 17 mos.
2  STR +rad. (local 22Gy) 47 mos. 80 mos.
chem(VP-16, CBDCA, ACNU)
3  GTR + rad. (local 20Gy) (—) 13 mos.
(whole 30Gy)
4  STR + rad. (local 50Gy) (—) 4 mos.
5 (-) 109 mos.

STR + rad. (local 60Gy)
fig. 3

i, BEEBHEWEETLUESEEZLHLZ. B’
HEFEFEIRTEIBNADEBL THEA, HEHOESE
ZROHTWEW (fig.4) . LML, BESKICARD
MBBEOHETHD, EEOHHREETEELZR
DD, R4, SIBEE S BRAGTFMICTERTE
SN, WERICHURREZT > RERTH 5. FEH
HIBEHENE < SR OBBBESBETH 505
SEFISBREE TEREZRED T, RBIIBRIFTHS.
JkiZzanaplastic ependymoma® e 27T 5.

[AEFIRR]
GEMI3) 68%. ik

Summary of patients' outcome

EXRERFREEZERIGAEEZZZ L. CTIC THMES
ERDIFDYUB R iz o o, BRI ER
PR R, 5 - MPLEE, HHF2R0 k.
LR RRBRERTRZROL>M e, CTIZT, A
BHEEN S HEEICM T TEEREREHESI HY 7
S —ROEIEREZRBD, BRI TIRIEY—
I E e (fig.5) . MRITHCTEIZIERBEORHT
RZERD, BEEIMHE=AKZPLICRDSNE

(fig. 6) . J i BA 5A T8 4 56 B 88 $% middle temporal
transcortical approach{Z T JEE i H4l7 2 MifT L 7=, i@
BEERHABR TR LM< BT, BEaOMERHE
RAZEOLEHEOEBZERL T, HPHTA
T, BEBAMETANMBESREEFREELASN



Neuro-Oncology 9(1),1999

92/8/20

92/12/24

pre post
first op.

Subtotal removal

VP-16+CBDCA+ACNU

Local 22Gy

96/7/26

pre follow up
theraphy second op.

99/3/26

Total removal

fig. 4 Summary of case 2

fig. 5

7o MMM R TIE, SO &Y =
LIEHEHOEREE T3 REZHE DM &EEE
KWL Tz, i, ES M rosette bk s %
£, |E & A EDiperivascular rosette T L 7= 78,

—#Riz 13 8N 7=ependymal rosette & EH N ST E & 32
Wi (fig. 7) . EHEMREIC EmitesisH # R X,

MIB-1 43 5& 44 f5 ¢ Labeling Index{36.8% &~ & < (fig.
8) , anaplastic ependymoma =M L 7=, #iEMRIT

enhanced

Pre OP. CT

IERFEE RO oot (fig.9) . BATiEEH
20Gy, ZRBHA30GYDBHREEZIT> . BE
BEERI3N AT/ 50, BRIEEDRZN,

[E£]
Ependymoma |3 £ E £5 TLMEH OK1.9% % 5
&, anaplastic typelZ#0.5% ., 0 5 B DFEHEAHUN
BHIICRET 2FEL<HAENNS, EENORAE
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axial coronal sagittal

fig. 6 Case 3. pre OP. MRI Gd-DTPA

(Anaplastic ependymoma)

H&E, x100 H&E, x200

fig. 7 Histopathological finding

fig. 8 Case 3. MIB-1 labbeling index is 6.8%.
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axial

fig. 9

ERAZIZ/NR T T > P FAEL, b LEOobDIX
g iz E TN T3S, Anaplastic ependymoma
A WHO 2y 38 Cldgrade3 iz AH4 L. 43{LEY Dependy-
momaiZ L RBDFTHECHBENBEEZRKLCTLTF
BRREEN, £ 2BFHBNZ S0 HEHRR
R OMEEEEOBMBRE I TWS, LML,
1997 4E |~ Merchant 5 /3fT - 7= anaplastic ependymoma
BHEOREF TR, 2. STHBHZT > THERF
RIZENBNILEREL TS, TOLDRLOD
EFATIIEMTERZE, TUOMERETHE I E
B, S EHEEITRDE NI &M s 2H30
Gy EURFR0G v OSHRBHROAZITo 7.
7=, 38%LLT Dependymomafi fl 1249 5 i A5 &
WHEL TEFALORREL D, REARTEFEMWIZT
AR E CEEZHIIC &R EE X ST ERICIE
g oBmEEIThIRBREL . REFESEZR
¥ % 18 & I3 high dose chemotherapy ZHifr L. & UJE
BOBERERONIFEFHRZT V., TESZETBESHN
REEEELEDTLEEATND,

(55
Y BRI TilbE104E 12 #E 8k L 7= SEEH] D ependymoma
DEERERERE L., BEOMER RO BN E
Ebha5 > b EicH4 L f-anaplastic ependymoma
DE Z 4w Uiz,

coronal sagittal

Post OP. MRI Gd-DTPA
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Ependymoma® ;&A1&

Analysis of treatment for the patients with ependymoma

BRI ARG ESN R, MR T & B ER Y > & — AR s R

AR —, EE P M

BSR. SREET. ILAER

FEREEE . BREEE . B #R—"

[IZC®IZ)

¥H% N FEependymomald, £ f4/EE 02-9% % 5
B3EEDIVNBICIFRTAMEETH D, /I
RIZBWTN0%H T b TicRELT > b Eics4E
THHEGLDEHENEVE VLS SHELH B, &
WABICEL T2, FMICX 2 BH I 2 s
ERfThbhTER, S5ICIEETRYRIRDDH
BILEFRIC TAFERNBHLEL TWASBT L+
DRERREEEE A RN, SERLOKRBIY
PEE A 7% 12 3 W TR %R L 7= ependymomali il % Hi bt
3 DI LB OFIEZ PO IR RS X
CFEERF L.

ARELVHE]

19654F 7 5 19994F & TITHEBR T SRS R AR SR
BEUMRNBIML I EHEHFE I —ICTREL =
ependymoma 13f & & Uiz, E#iZ10-Ans
235% (F1596.35%) . BYE6 ALtk 7 4. ERFHIR 3
HAAMBE334E (F196.54E) TH5. EEFEALRAIT
TohLESHITFT8HAITH D, WIBARRDETIZ
ependymoma 6], ependymoma with astrocytoma 14,
anaplastic ependymoma 64| T & - /=(Table 1),

IERAETTFN. MR, Lm0 &4
THHA, 1985F LT D1 &+ inia M ET AT
IZ3EL L 721001334 B F AT A 72/ o J=(Table 2),

Fhr ARSI 2 B E Udt, TArRsh
& & DOEE LM i B I TR AT AR T AR E @
Bl T2t MR WEARS - . FIEHHETI
gross total removal 34, subtotal removal 54, partial
removal SHITH D, DS B ZHIKWFEHIT
EfHTE . FivEEIZIE. 2E4 QT
radiation induced meningioma = TEH{{HifT) . 3 @3
#ITHoT=.

BRRBHEBNACEREICT 2. BERIES
IR H38-64Gy T DS BAPlICII L BB H

30-40Gyfr o7, EEBERBEIPIZH I F1 7%k
frli=.

FIHME SR BT W, FRERIC 1 7 —)L
JEFT L. BONRBREAL RS2 - 512
7 —)VIETT Ule. {LZFEEFNIT19904ELIRT O 1 5EH
IZ1d, ACNU(30mg), VCR(1mg)ZfififT L. 19904EL)
# @ 6 JEHI 1 13 CBDCA (300mg/m?), VP-16
(100mg/m?), ACNU(2mg/kg), 19984E LARE D241 13
CBDCA(560mg/m?) , VP-16(100mg/m?) , VCR
(L5mg/m?), TFM(1.8mg/m* )iz TIToc. F-FEHiE
il izt L CDDP(100mg/m?) % Huls & U 7= i % S i 7
7 —)ViEfT L7z,

HEBET 112D W TKaplan Meier4= 77l % F LT,
Fiir. BOHR, CEREOFEDEICOVWTHREL
Tz MREHRATIE, WilcoxonfE % 1 /=,

[#&R]

(1) progression free and overall survival (Figure. 1)

5 #E A= FF R I progression free, overall survival = %
NENT4.6%L83.1%TH->iz. F10ELEERIT,
overall survival C58.2% T - 7=,

(2) FrHEIC L 5 EMm T (Figure. 2)

ERHER 4 FlLIXI0FELEFERIN%TH D, HE
B IUEIRHICKD - 7= 9 EAOSELEFERIT
74.1%, 104EAEFRII42.9% TdH - =, (Wilcoxon:p=
N.S)

(3) BRI IEIC L B M T4 (Figure. 3)

FBURHRIB R AT b N 7= 11E 6 O S4E 4= 4 3.13.88.9%
THY., FEEFRIISTI%TH o/, THITH L,
BRI Z T D o F22EH O 5 B 161 FHTE
BIZFET L. 132 LBk 19864EDEHI T H
5,

O ALFEEEIC XA ERTE

(LR AT BE401, 2-5 courseffifT L /=54,
7-12 courseififT L7z 44 @D 3 FIZVT THET L 7=,
RIEAT B DSELEFRIZTS%, 2-6 courseffifT L =B

— 101 —
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Table 1 Characteristics of 13 patients with ependymoma
characteristics number
Age range (mean) 10M-23Y(6.3Y)
Sex
male 6
female 7
Follow—up period(mean) 3M-33Y(6.5Y)
Tumor location
supratentorial 5
infratentorial 8
Historogy
ependymoma 6
ependymoma with astrocytoma 1
anaplastic ependymoma 6
Table 2 Summary of the patients treatment

No. age patho. location tumor radation chemo. recurrence survival

sex removal

1 23F E ST TR = = = Al56m
2 11M E {3 TR 56Gy PEx2 = A 60m
3 1M E 1T PR+TR 550Gy - - Ald44m
4 0.8F E ST PR 38Gy = PRx2 A386m
5 3F E IT PR+SR 54Gy C.V.V.Ix2 SR A 9m

6 2M AE ST SR 556Gy AC+VCxl12 - Al24m
7 1F AE IT SR = - = D b&d
8 I9M B IT TR 60Gy C.V.Ax5 = A 94m
9 1F AE IT SR 655Gy C.V.Ax7 SR,CDDPx3 D 99m
10 7F AE ST PR 64Gy C.V.Ax6 SR,CDDPx3 D 7lm
11 1M Ea ST PR+SR 51Gvy CV.Ax9 - A 86m
12 6M AE IT PR 50Gy C.V.Ax4 CDDPx7 D 18m
13 ™ AE 1T SR 505Gy CV.V.Ix3 - A 12m

E:ependymoma, Ea:ependymoma with astrocytoma, AE:anaplastic ependymoma

ST:supratent, IT:infratent, TR:total removal, SR:subtotal removal, PR:partial
removal, C.V.V.I=CBDCA+VP-16+VCR+IFM, C.V.A=CBDCA+VCR+ACNU,
ACHVC=ACNU+VCR, A:alive, D:dead, m:momth radiation:whole brain dose

{366.7%, 7-12 courseffifT L 7= B£13100% T& 0 5S4 MEfT U7 B ERENS < £HFERII30BLL FE/D 7
EFITE L TIHMEEEREN, A9ThsLE520N0 course L) ED{LEBEENRLT LHENTH S EIEE
oo LU, 104EAFEICTHEET B &7 course ), | BN S 7=,
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free survival (N= 13)
overall survival (N= 13)

1 L 1 Il 1 1 L 1 1 1 |

234567 8 91011121314151617181920

Survival Time (years)

Kaplan-Meier curve for progression-free survival and overall survival in patients with ependymoma.

|
------------- subtotal or partial removal (N=9)
total removal (N = 4)

L L i i il L [ 1 1 L ]

234567 8 91011121314151617181820

Survival Time (years)

Progression-free survival for 13 patients with ependymoma segregated based on the
removal of the tumor.

100 -—l—[

non-radiation (N= 2)
radiation (N= 11)

1 1 1 L L L -l L 1 1

234567 8 9101112131415161718189

Survival Time (years)

Survival rate of non-radiation versus radiation.
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malignant ependymoma. (N=5)

100 4--Ueeeeeaao.. | O Joo e
I eemsesmesess benign tumor (N = 8)
§ 3 |
o}
*= ]
CU -
A 50
«
ir .
>
ey A
=
m -
O L L L 1 A L 1 1 1 L 1 L 1 L L 1 1 1 L
1 234567 8 910111213141516171819
Survival Time (years)
Figure 4 Survival rate of high grade(=malignant) versus low grade(=benign)tumors. (p<0.05)

() MM RIC X B EMmT# (Figure. 4)
ependymoma, ependymoma with astrocytoma# EL{4
B 7 f7. anaplastic ependymoma % BE4E 64| & 7348
L. £FERE ROz, REFEOI0ELEFRIZI00%
THOEMRII0 % THo7z, (Wilcoxon:p<0.05)
(6) JEHI 27
casel(patient NO.6) : 25558 . 19884EFEfE. A RiEE
HENEE T 2 R S MR ES6CyRifT Lz, HEBHIARIZ
anaplastic ependymoma T o 7=, £ DE3IFMIT(LE
FEIEACNU+VCRIZ & B i % 12coursefiifT L7z, &
Db EE PicEg EEBEIT2ICHEE L.
19934Ert.subdural effusion$3& B & 7 1) S—P shunt % fiii
1T, 1996 4E radiation induced meningioma 7 It.frontal
lobelZ RO AT 2 MifT =iz, TOERBITRLE
THOREEFPTH S,
case2(patient NO.8) : 9k 5B 8. 19914EFEAE. /MK
AR RMIES 2 38%, Aoz vk UERE
RhEfT L. WAL I ependymoma T d o 7z,
x5 2B E60Gy, 47 ififE H30Gy fefT U,
154 H iz CBDCA+VP-16+ACNUIZ & 3 {22 i: %
ScoursefiifT L7z, MEMEIFIIRD T, BRI
., EFEE2REDL D BEFAOEFEP TH 5.
case3(patient NO.9) : 15528, 199145 5E. /MKIE
FhER I B & R B2 Rl 2 HEfT. ARSI
anaplastic ependymomaT# - 7=, £MIBEHS55Gy, £
EHEH0GYEFLE., TO®BIFMIC
CBDCA+VP-16+ACNUZ & 5 (L2 # 157 coursefii{T
Uiz, MEBIZ—RR LA, 197FICHER, #e
fifiiiifT, CDDP#% Wiz b2 #R I3 coursefififT L &=

SIZH < F A 7hafr Lizht, 19984E[EB E¥E L JE
TLlZ%.

cased(patient NO.10) : 7854718, 19924EF5E, oMM
S A4 JE B VT T i e S % RR D T

B4 1 HH 48 2 I B 564Gy . £ 7B HE K 40Gy flifT =
517174 H iz CBDCA+VP-16+ACNUIC X 5 (L2455
B %6 coursefififT L 7=, ¥ B Al #% 72 W7 1 anaplastic
ependymoma T & - 7z, 1l HH I & BR O it % 2 SR 13K
FLEAERIZAREBL Tz, LML, 19954
CRERZRDH,. BREMRS % LCDDPIZ
& B2 2 3courseffifT L7z, 19974 ICIIEHER
SR ZRO I OERES R LAt 19984
|z I disseminationz & 7= L., JEL-L 7.

[E£]

ependymoma & J& & it #13. 1975 4 7 5 1981 4E |2 7
T #74H17=The children's cancer group (CCG)Dran-
damized trial Tid, {LEREOAVE I EREES
ependymomalZ BWTIFEIFENT . 10FE4ERID
36 THolc. & 5ITI990ELIFT DM TII/NED
BETOREN S FAEFERIIS%Z TE> T
), LML, BiEO(LFEEOFREICL D EFRIT
FRHLU, BEO#E T3 5 FEGFZ (progression free
survivaDl374% I ETER LT3, BERAI13H
T, SHEAENSISTRIFTH N, TOE
BIANRICERLSWEMERBRILFEZDSE
RIERSTIEAEZBET 2 EHRATHS82%
IETFTLAT L HAIcERI > FO—ILAHET
B TS FICRRRETMERED—DThH 3,
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CASE1 2y.0.male
Subtotal
removal  ACNU+VCR
? H ‘u¢‘ ‘ H,| ‘ Survival
[RADS6GY | 8Y 10Y |

radiation induced

post post
operation chemotherapy meningioma
CASE 2 7 y.0o.male
Total
removal

CBDCA+VP-16+ACNU

y L

Survival

| [RAD 60Gy |[sone ravsos |

BRADKME LT 2FLUTFA b4, fHErIC
BHENEVWDON6AIEEhTWE, HBNTE
RIFEDIE, 7> b ERETRFEHHEEANTH
0, XHEMHEE—BLTWEY, ZORREMD
PICIMEREENARZL B TR T LTV A A &
5, WO, 104EEERITISTI%EETLT
B Y Bl Tlidadjuvant therapy |[Z I3 HEENTdH - 7248,
RIS EEFERITS-S0% SR L TE TN
A, BRTHICRADIERLTWAHTHE?,

Children's Cancer Group (CCG) |z k& % CCNU+VCR @D
EEMETREDENRD SNEM> 20",

R 3 eemMbBElzrozmEHicid
CBDCA+VP-16+VCRZ i J U /o5 h Ia (b i &
BOBELfTo7h, 6fIR3GNERLESEEZD >
bO—JbHERMh oz, ZO3fIZIZ X 51zCDDP %
ENEE L, —RNZEENEERZETSH00
BRI ER U, mEERH 19 1 B anaplastic
ependymoma T 0, ALEAIC K S{LEREDR
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CASE 3

Subtotal removal

CBDCA+VP-16+ACNU

e

-

1 y.o. female

Subtotal removal
CDDP

l i l 7 -knife Death

RAD 55Gy |fspine30cy |

6.6 [] 8.3Y |

Post Post

operation chemotherapy

CASE 4

Partial removal

CBDCA+VP-16+ACNU

Y

recurrance

Subtotal removal

CDDP

Post

chemotherapy recurrance

7 y.o. female

Partial removal

RAD64Gy I [ spine406y |

W
.

Post Post

operation chemotherapy
REBULEATH S, ZORDTOED 2 EHIC
{3CBDCADlIIFM Z i Z = (b ¥ Mk Z st Th
5,

/NGRS T U TR E OB A 5L
ZHRT S ETHRBREEZ R AW < BT 2 Emicd
5. LML, SEOEANSIE, HEFERLTWS
LB LG CIREEEZD > FOo—ILT 310K
TAREANB O, Dl EHINSDEMICIZE
SITBMABBENBETHDLEZ SN, BT
MIB-1 index 3B {E D HIZ/NBIZE < E - HREH
N, GE - TS 2 R0 TEBARIC BN
BEZA L T 5030 I MG LT O~ &
EEZshiEY,

recurrance

removal dissemination

7 BB L D BRI S BT RS TIIRNEER O R
TR B IC I 257 L 5 WS RN E Sl E=
FU LT BERFOERBEERNTOLTHRD
BRLWRWES KB AT HERELEDNS,

[#R]

(1) B 5134 D ependymomaiz it L T g e ik DB 25
MEFRIZIDWTRIALE,

Q) EEMBNFERTFIIRE<HEEL TV,

B) BABAFREZERTFEEZEES BN, &
Plic k> TIREEZ+2ca > bo—)LHskimn-
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Anaplastic ependymoma 25

Two cases of anaplastic ependymoma

MEERRYE  IAREIE

FllzEts, pE)il

5t IS

Anaplastic ependymoma D24 Z R L /=D THET 5. F > MIB-1 labeling index At
BRNEMEZ FHETEELRT LR 2 W MR S hi,

Key Words: ependymoma, MIB-1

[IZC®IC]

Ependymoma 3 [ 58 {4 i S D5~6% % L T W
575, & @HNanaplastic ependymomad % L) [Zependy—
moblastoma & V35 7= B EE DE 1 H DIF20~30% T
&5V, Ependymoma |73 W T, fEEIZM A B
BE S PRPRAEBIC LI U I3TRiEN 5 = & 0% 5 1.
FHREFEEIINATORNVY, SEKR LI,
anaplastic ependymoma D 2fEH % & & L. MIB-1 la-
beling index (LI, Zx A iEa3) 2K L. HKEA
ORI OV TETORRZEZ /O THET 5.

[EEHI]
9B, 19954E9 A VHZE AETTIEER 1T TRAE.
HIR2lE OMRIFT BLIZ 5 0 TIEE 8 VA I g8k

IZFEN L. T15&FE & T3 low signal intensity ([1
) T, Gd-DTPA [z k- THEM (MEM) oBk
Z1BHMH<mE, HH KD o BLE23
IR zEDaho 2 (F1F) . B§iCTT
{3isodensity T, #EHCTTIE-LIE 0 BRI OB 2 A3
{HERE N, 1995411010 FNHET. HIEDM
{dependymoma, WHO grade 2 T#H - 7=, fEEZERYIZ
{d vascular rosette % £ #4528 . ependymal rosette % #
REn 3 i ependymomaD g &&E 2 5hike (K
2) . MIB-1LIZ1% LA FE&EMDOEZ A E18% & &
HZERTHSIVBEL TWE (K3) . ZOMIB-1
LI @ DS, FamAL D, MRITHEM (B
fil) TR EEIhSHAMITHYTIEMEEZDS
Niz. M8, BATIZS0GY DR IBE 2 HifT L 7=,

Bl EpIoMEIMRI 72, TIRWEG,. 4. TI1%HE&DOGI-DTPARY
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2 SEFI DA R, H&E Bu8

B3 FEH1 OMIB-134

#7132 H B OWE{E TIIESEO—HREFEERDDIOD
HTHoM (Fk) . TO6xr ARICITEREOH
ReROE (H4h) . BRICHL 1974 THIHZ
B B OE#HHFER 27272, COZEEFHOR
iRk, P13 —EE OB E Rk D ependy-
moma QR CTdHo7=Af. MIB-1LI[315% & @EiE#%
RLUTWE, ThIZZ OFFENPIFERICEM (B
fil) T <EFEINTWEERD OREFEEE KL
HbOTHD I LERBENCORELIEbDLEE
AbNl. Mitk, R EH20Gy & (b %5 ik
(ACNU) DEMZET-o A%, HERITIEL P H M
ZHL (KS5Kk) KEEZEEH Ui/, V-Pshunt
i fifT L 7=#. 19984E3 H30H iz =[E B O EE K
HEMMGET L, LALads, BEERFo#bA
HEICHWAL (B54%) . £&i\304 A T19984E4 429

HEC Lok, =B HFRRAOHGSE D —EH
ZEHEObD KO TH .

[FEHI2]

2B, 199941 H BN ETLEREIR & /NBHER
ITTHSE. MRI T > Z RIS & N 5 0 Y
ZHMMENICED R (K6) . F41A25H B
HiTF=f7 (gross total removal) ZflifT L7z, fHERRSMT
T lZanaplastic ependymoma, WHO grade3 T#h - 7=.
AL 8 17 |3 vascular rosette 2 383, MllIRE B ATHE <
mitosis % i H, & 41 % anaplastic ependymoma @ fif B, T
Hofz (H7) . MIB-1LI $19% S EEERL T
7= (8) . [F4E2HSH V-P shuntffj % {7 L 7=,
TR AR AR 524Gy Z i fT U 7= A%, SEME IR FE(E AV ERTE
L. 199947H22A%TC L7,
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B8 SEGI2DOMIB-144,
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Ependymoma [ZBWTIE, MMEEMNEMNESE
RA%IR & OMICRMEN RS NS Z EMwmETN TN
2%, K513 A5 O R ERAEMEE 245 1
TOMIB-1 LIOEEK &, fETEFHNICBTS
MIB-1 LI Mheterogeneity Z#& L TWwaY, BHEfH)
FEI1 T HHKES M 12 X 5 2 W 13 WHO grade 20D
ependymoma T - =A%, —EIOFEKIZMIB-1 LI @
B ERGE (18%) MiRR® 5Nz, iRl MRITRER O
MM (RERED #91/35Gd-DTPAIZ X » THERE S .,
FRATRLD DEMOEENRFLEEEZ SN,
WHEERICBWTS, MIB-1 LIHEOEHAIZ OE
BEARSICHY TS LEZ SN, 510, BR
CESEGHTAOHERNS S, Fle—EBFHRE
@ MIB-1 LINE#E (15%) T, —EHEEXD
MIB-1&{EDOE S OE (18%) FFERLC Th-oT=

Z&rbd, O MB-1LIFHEOED MHEFEL <
HbOEEASNT, FEF 21 AR (T anaplastic
ependymoma & Z i 2 /zAl. £ OMIB-1 LI (X19%
THholt. LLEDESIT, ependymomalZHB T,
& ZFIICIE WHO grade 2082 2L TWTH,
MIB-1 LI D43 hi3 5 &1, anaplastic epen—
dymoma & [R] 4k D AL PR AR 23l 5 RTREHEA B 1 |
MIB-1 LIZF#HERFLE LU TIHEICERHTH S &
EZibNhik.

[3zi#ik]
1) FASHES: - MRS, pp 125-133, MERHHAR,
1996,
2) Schiffer D, Chio A, Giordana MT, et. al. :
Hist-ologic prognostic factors in ependymoma.
Child's Nerv Syst 7: 177-182, 1991.
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Ependymoma,anaplastic ependymomaDJRHE & A&

Clinical features and management of ependymoma and anaplastic ependymoma.

BIERBA LIRS
HH—R. AFAR. G ¥ BEEC, Wi OR

[ZC®IZ]

Ependymoma, anaplastic ependymomars & M fi= |-
KEkOER T, £RMEE DK 2 % EBENMENS
AN, BAEE, REBUDRLATHEIENG, T
DREZEMETH S, SEBRL I, WME ERbRE
B OB ZRET 2 HNT, 19804ELIRE, %
IZB W THIHAE §% % {7 - 7=ependymoma, anaplastic
ependymoma, ependymoblastoma®jiFhE & {5 iRk i A
retrospective |~ g4 L 7=,

(xR EAE]

XEERIE, 19804ELIRE L BRIC T, T2 ST 9
REZITIW, fH#E% M) ICependymoma, anaplastic
ependymoma, ependymoblastoma & 52 W7 & 117= 144

(Male/Female = 8/6) T, FifiFFEMpId2-69F (Fi
2I¥) THolc. BEORTER. MRNE 450, FH3M
=14, FEAREE S, AR A ER 341, /NREAEER 1
PITHD. FNTHRHE,. MBIFRE MHMATR. B

Table 1 Symptoms and tumor location

D F5 B CEE L 7=MIB-1 positive cell index (PCI) &
Tl L OBEEZRE L,

[#2]

FIFER. EEORTE, Hk2E. MIB-1PCI,
[EF I EE, HiBh#EE, T Z&Table 1-31R L7z,
Figure 1-7i2, —ERDREH O ¥ FEwl 5 O HE & 7T B2
2RT %,

14fipsHlAs, 9 AN B24E11 4 A OB TRLE
LTWwa, 1413, S ERE(Figure 1la)D2F 42
BT, ##E%E TependymoblastomaTdh 0, £ h
B 7R A 3 s o f=(Figure 1b), 4EfiG 2% 58
U TClbEREZT o208, 94 A OB THESRE, E
B L7, &6 OMIB-1PCliE, 81.6% MO THE
BTHo7. OD4fliZ, HEIZ X G2 HI.
ependymoma 3], anaplastic ependymoma 1{fi| TH %
A%, MIB-1PCliZ, 9.3%, 8.0%, 8.4%, 7.8% & &l
TH, WFhbELBicBbokEMTH .

Case # Age /Sex Location Symptoms
1. 9/M It-lat. vent. seizure
2. 30/F VIth vent. headache, ataxia
3. ,9M VIth vent. “headache, vomit
4. 6/M VIth vent. nausea, vomit
5. 10/M VIth vent. headache, vomit
6. 12/M 1t-CPA headache, hearing dist.
s 17/F rt-lat. vent. It-L.E.monoparesis
8. 11/M It-lat. vent. headache, vomit
9. 69/F IIIrd vent. _ gait dist.
10. 22/M VIth vent. nausea, vomit
N i [ 2/F rt-lat. vent. vomit
12, 16/F 1t-CPA headache, vertigo
13. 48/M rt-cerebellum vomit, gait dist.
14. 29/F rt-CPA It-hearing dist.

*]at.: lateral, vent.: ventricle, CPA: cerebellopontine angle, L.E.: lower extremity
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Table 2 Histology and outcome

Case # Histology

MIB-1-PCI Outcome

1. ependymoma o alive (17y8m)
2. ependymoma .d. alive (17y1m)
3. ependymoma .3 dead (2y3m)
4. ependymoma .0 dead (10m)
5. ependymoma .6 alive (12y5
6. ependymoma .4 dead (2y11m)
7.  anaplastic ependymoma 4.2 alive (8y9m)
8. ependymoma 3 alive (5ylm)
9. ependymoma .2 alive (4ylm)
10. ependymoma .9 alive (3y6m)
11. ependymoblastoma 1.6 dead (10m)
12. ependymoma .6 alive (3y)
13. ependymoma .9 alive (1y4m)
14.  anaplastic ependymoma .8 dead (9m)
Table 3 Managements
Case # Removal Radiation Chemotherapy
1. subtotal local(58.3) ACNU
2. subtotal local(50) ACNU, VCR
3 subtotal WB(50), WS(40) ACNU, VCR
4. subtotal - -
5. subtotal WB(45), local(15) -
6. partial WB(44), local(10) .
T total local (50) CBDCA,VP16x5
8. total local(50) MCNU
9. total - -
10. total local(50) -
11. total - CBDCA, VP16x5
12. subtotal local(50) -
13, total local(50) MCNU, VCR
14. partial local(60) MCNU, VCR

*WB: whole brain, WS: whole spine

Case 413, T EFMEEHBIE L, adjuvant therapy
ZITWARBRWEE, BEEEL . 2fl(case 3, 6)i34
TREFHRA, (CEREET oM WThb3E
DARICERE. BESFEL -, Case 1413, 75/NiE AR
@ anaplastic ependymoma (Figure 2a) D $E7] T, #H4
fili & 17\ (Figure 2b), FF{LEBURBREREZTTo =
2, BEOFEOFETE OB O(LEREIIFHE
9. 8 ARICIME AR M (Figure 20) - L THFL,
fbbic TFLC L7z,

MIB-1 PCI734%K 5 DIEPNL6H1 T, LPIFFRL
SEFLTWS, ERIRKEES(Case 8)DfTRIEZ D
CT(Figure 3) &, 554 [l = JE 85 (case 10) O 7 AT 6% @
MRI(Figure ) Z 2R L7z, WIhbEBEIZLHX
A1, case 8|3, FIRR(LEMAHREEE, case 1013 hitkt
MRIBHEZ B U/, Case 913, FHE/KERETREL
Te69F LT, PRSI 24 S N7 (Figure 5),

#AAEfR I, papillary ependymomaTTds 1), MIB-1 PCI
H02% LEMETH o 7x/zd, ®PEEIIT->Twiz
U, Subtotal removal T, FHFZED TWRWERIZ
44T (case 2iZ, MIB-10BEEIT> TWiZW) |
WTN bR ZTL, N2 Pl k%
Bllaole, NEALES X L. subtotal re-
moval 2T o 7=, M RIGHEZE L/ SEH (case
12) D71 OMRI%, Figure 6125 L 7=,

MIB-1 PCIZSE{E T, BRAEFEL TWHSEH
i, Case TOATH 5, FHIE. HINEEST,
total removal 7% 7 3> 41 (Figure 7a), Hi & 6 14 58 &
CBDCA, VP-16{Z & % {5815 coursefrh N 7=
EHITH S, % BIL. ependymoblastoma T MIB-1
PCIiE, 142% TH o7, FINSFEEROMRITHESR
ZROH Tzl (Figure 7b),
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Figure 1
Case 11 (2 y.o./female). Pre-operative sagittal MRI (a) and post-operative CT(b) .

Figure 2
Case 14 (29 y.o./female). Pre-(a) and post-(b) operative MRI. ¢,d: MRI at tumor recurrence.

Figure 3
Case 8 (11 y.o./male). Pre-(a) and post-(b) operative CT.
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Figure 4
Case 10 22 y.o./male). Pre-(a) and post-(b) operative MRI (sagittal sections).

Figure 5
Case 9 (69 y.o./female). Pre-(a) and post-(b) operative MRI (sagittal sections).

Figure 6
Case 12 (16 y.o./female). Pre-operative (a) and post irradiation (b) MRI.
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Figure 7

Case 7 (17 y.o./female). a: Pre-operative MRI. b: MRI at eight years after operation.

(€5

SEORLZ OHMFERN S, LUTFOMSmNMERE
=Nz, 1) MIB-1 PCI}Zependymal tumor ¢ JE itk B
DEBELTHOTAHAMAT®HS. 2) Low grade
ependymoma | total or nearly total removal |Z i & 2 36
WEZEMISHILT, FHETEEEZS S, 3)
Anaplastic ependymomald, total removal 5T i SHEgRE
. (CERETHIE TR B &N H 5.

EFEOIMEIT LS &, subependymoma, papillary
ependymoma7s EIZIHAT DA T, WIENLED S M,
il % Dependymomaiz et U THE, 24 1T U R 16 58
ZEMTAHZENREELNY, LirLads, 2
Wb TH, MERERZEMTSZET, JE
WO O VAR ENH S, WEEK
HEDMERE O, MIB-1PCIOFERICDWTIE, &M
RI2BELH M, ReOFEREMSIX, i<
EOHLTFRHABCEIARTHS I LEBALGN.
Anaplastic ependymoma“°MIB-1 PCI/7 % % #L 2 5 %E
$ITId, total removalZ{ThaWWnED, ERIEFIX
B, 512, < LR OBHERERE
RATHY, (LFEEEBITOIRELEEDNS. L
MHLRAS, RS TE TWERWEATIE, £
MEeFHEBHZT>TH, FEARTH S, Epen-
dymomalZ 3§ BILFEHEDOHHEICEL TR, —
TE D RMRIEI2 <MD, BEEQHIRFIZ T ETR L.

Fe & DiEEER L 7=, ependymoblastoma @ 14 |,
gross total removal3{Thil, 2B THoTT &M b,
{L2F 3L 2 AR BRI T S B8, (ki
IZF R % X /- L /=, Medulloblastoma<>germ cell tu—
mor/g &, {LFRHEKICEZE OB WEMEES I L
T, B4 BOMEEN SERZBA T, KEEMmE
Mgz L e KBRIEFREZHHAL THEA
) high grade ependymomalZxf L T3, {LEEED
AN L TB S THERI EBbNhS, ik,

BAHRIBRICE L TR, RFTBSIC O W TEEMIC
BHTHhaEEZALGNDN, EREFHBHROED)
HERTHREEIESNT, H<ET. TR
HEzHETCLAEETHSL bz, BYEH
T, €W TE/WER . ependymoblastomalZ i L T
i, BHFRFEATIEBIEEEL <. $#%0H 5 /zadju-
vant therapy D BAFENE = 5.
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