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The response to treatment and regrowth on CT of cerebral malignant glioma.

Part 1: Response of tumors to radio-chemotherapy.
Isami SATO

Department of Neurosurgery, Brain Research Institute, Niigata university

(Directer: Prof. Ryuichi Tanaka)

The changes in tumor volume after radio-chemotherapy were studied in 48 patients
with anaplastic ghioma (glioblastoma) by repeated contrast enhanced (CE) computed
tomography (CT). The tumor volume was determined by calculating the area of the
CE lesion measured at three dimension on CT slices.

The patients could be classified into & groups according to the type of the changes
in tumor volume after the therapy. Group 1: 8 patients (17%) had tumors showing
a progressive increase in tumor volume after the completion of the therapy. Group
2: 23 patients (48%) had tumors which were almost stable for 5.6+ 2.7 months after
the therapy. Group 3: 17 patients (35%) had tumors showing more than —-30%
reduction in velume after the therapy. Maximum reduction of 68 + 17% was
observed 6.4 * 3.2 months after the therapy. These tumors showed regrowth 1.7+ 4.3
months after the therapy.

In 11 patients (48%) of Group 2 and in 6 (35%) of Group 3, the volume of the
CE lesion increased transiently by +3 to +36% 1.5+1.1 months after the therapy.
In 14 (82%) of these 17 patients, peri-focal low density was extended around the CE
lesion. But these changes showed improvement within 2 months. These early changes

were considered to be transient reactions to the radio-chemotherapy.

Key words: glioblastoma, computed tomography,radio-chemotherapy,

tumor volume, recurrent.
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1. ®&E: 19769 4 B A 519839 3 H & THIEAY
MEARREAFHT B U T AR R 1T - 1o KK anaplastic
glioma (glioblastoma) T8I o L NG HE, R
M EBFEL T CE-CT & 0 #ERIC follow-up CTHS
FAT T AN ABBIE KR L L. RN D T2 E
THH)48.5+14.9 (SD) W|T, &ML FHH 515
B THEZE S LR T A

2. AEAE: %ﬂﬁﬂi‘é‘iﬁ&ifﬁiﬂ‘l&tf&i, C i Fys
REM ATV, 20 Gy RS L g BB Em %7

L, B0 40 Gy OWEBEH A RTT L. MR
BfH LC bleomycin, ACNU, vincristine O# 512 &
BACEREE AT - 102, BRI F2.120.7H B
TH -t

3. CT (& PEEFEHEORD: CT O fgME: EMI-
1010 T, 10mm A7 1 A0 CT BICTHE®T - 1.
fo i LMo/ BT EMI-1000, GE-8800,
Aloka-2020 L5 CT L EFA T 5. BEORE
SBBIZ21 4T contrast enhanced (CE) CT ik - T
fibh, CT Bk A2@EEERED > CE HED
B EEEEOROMSE L. CE-CT i165%
angiogtafin® 100ml »&@H & L TRV 20 CE &
TOERPER B o Sl T TIHE LR
EREEW kA CE-CT 488 L. Zhbd CE
~CT FOIEBE TR DR Y MR T 5 E TI480
st Leediifrbhh, £ o EEEL. 42130 A
TH -7t ¥t CT scan (X1 Tx A1 scan BES —
T LTIV, sean fED X L AEGBOMEL D

SEPE R IEO IR O MG & BRI 2 B (5 1 #) 113

LA Lo,

CE REOHEBOIRIL, 274 2WToD CE &
BOmEEY, Dee PDP 11-34 &l computer & sonar
pen B! digitizer (B AZDMEE 0.7mm) & M TiTus,
HATA AW TOEBOME 27 1 AEH HERY RS
L. 7ok ring R CE WEOHEITIL ring OAD
Fif%, A2 51 ABCERORER S 5% oL
WEOHAY & A4 AHTO CE mEOMmBE L.
Inno CE WEOERY, #IHGRETRO CT &
RHREE, FOBROESLEOBBOTLLCEL, I
AT EE L (Fig. 1 3, 5, 7). kR
fe-t-@ETo CT THEBELtET 2B, B
phantom % scan L, 0 CT BOBRELEM L TH
HUOEBEOLRY RS T, CE BEOHEBEAYEIE LI
B,

m. # F
1. CE HmEOE{: KK THROERN CE
REDEROELIT AT 2 LUTOIBGT LA,
A AR TR S WEABEEL B - T

1R RS, RN OERMA ALY R LICE
(Fig. 1, 2).

OB RS, —THEREEOB (LYY, &
DBIEH AR LI (Fig. 3, 4).

B3R R EEREE L, Bl - 30% L B TR
WS LB R R LICEE (Fig. 5, 6).

BRG] (17%) H b, WwEFE®2 ALK
R L2 BT +50% L0 BB A AR L, 3
S BRI T B AR LIcBETH 5 (Fig.
D. 7ok 1 flRES S, BE& T CEF
T Lich - h, 2.80 At CE SEMEHE
L, #oBEHCEALL.

B2 BRIa3 (48%) B D, HMEBOWEIL—-28%H
5+36% &k BT L, CT B LoB Lt b
Vi —EHRA AL, FoRICEHN D ER AR R
LicBTths (Fig. 3).

ESBUIITM (35%) H 0, BB THRORVEI
BEBEOBAYRTHLS L0 (Fig. 1), #ikEHE
v BDLBETHS (Fig. 5). 1701161 (65%)
R CTIREEE 3 1 ALUMI —30% Ll LR ORE L
LD, O 6 PILHEBEERILTHIANG6.9MH ETD
R —30% LA A2 Bt kR~ AT 4 A[ED
CT BE{g A HE LB ahE L Th, bl &b —30%
DEFERD 2R e, B LT O BB O
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The changes in tumor volume of the CE
lesion. Group 1 (8 of the 48 patients: 17
%) showed a progressive increase in vo-
lume of the CE lesion shortly after the
radio-chemotherapy. Mean period of the
apparent increase in volume was 1.9% 1.1
months after the therapy. M: Months
after the therapy. *: One case with no
CE lesion at the end of the therapy sho-
wed a new CE lesion 2.8 months after
the therapy which increased rapidly the-
reafter.
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Serial CE scans of an anaplastic glioma
immediately (a) and 1.3 months (b) after
the therapy. The latter CE lesion incre-
ased by +68% in volume,

Fig. 3 Volume changes of the CE lesion.

Fig. 4 Serial CE scans of an anapléstic glioma. The volume of the residual

Gro-

up 2 (23 of the 48 patients: 48%) showed
small changes in volume of the CE les-
ion for a certain period after the thera-
py. The CE lesions began to increase
continuously 5.6 2.7 months after the
therapy.

CE lesion (a) increased slightly (+24%) at 1.5 months (b), was sta-
ble at 4.0 months (¢), and increased remarkably at 7.3 months (d)

after the therapy.
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Fig. 5 Volume changes of the CE lesion. Gro-
up 3 (17 of the 48 patients: 35%) showed
a decrease in volume of the CE lesion
after the therapy. The CE lesions were
gradually reduced by —56 to —92% (ma-
ximum) (mean rate: 68+17%), and began
to increase continuously 11.7+4.3 months
after the therapy.

WNEFERT L EDTEETH -7 (Fig. 6ab). EFio o
NOE 3BT BT —30%OEL AR LB L&ED
FEDERRE L, s D LA s 2.6 0 0D
14.27 B TR 6.4+3.20 BB THD, +ORKOK
BB KA EL—56%h 5 —92%, FHE8+1T%TH -
1o
2. CE WEOEBAEEY: HBERTHE M CE
REDEBEOHANALRD Lo - B, #1
BOSFITIFEL.9- 1. 1h AHRTH 7. B2 B3
PITE, 14.50 BRI EEARR L 1 B2k 22260
E 9 DAL EE KRR R L, FIH5.622.7Th A L1t
BRI EA L RO L. RS IBOITH T, 1
FH4.9h A & R G RFIIICEB KR R Lo, it
DI6HFTIL 8 H AL AR T, FiHl11.7x
4.37 B &b 2 B TR AR A B & A TR A R
L el b g 3BOE « OFREARF I 26t
I LEEDOEA D (p <0.001).

Fig. 6 The residual CE lesion (a) was reduced by "1% in volume at 2.4

months (b), by —68% (maximum) at 6.3 months (¢), and increased
extensively at 14.1 months (d) after the therapy.

g
SN

+200

J

+150 —

+100 -

+50 -

—50 ~

3. AEBEBRHO—EL CT B0k FhiofkE
BOEC b 5EEN T CE REOEL & IFI,

B O LB R GEC— a7 CT BB A&
BRAGINS T, B2 BEOBFF1F (48%) kLU
HIBOLTHI 6 #1 (35%) OMTHIC BT, #1
BEORWN LD, HAHCITEIBECHEIBOBERRCA
LR AR CE mEDmA (Fig. 9 L3 Ris,

Fig. 7 The transient increase in the volume of

CE lesion at the earlier period after the
therapy in 11 patients of Group 2 (48%)
and in 6 of Group 3 (35%). These CE
lesions increased by +3 to +36% (mean
rate: 18210%)in volume at 1.5+1.1 mo-
nths after the therapy.



116 riRpEaM W02k Woy MestE 2 A

st

Fig. 8 Serial CE scans of an anaplastic glioma, immediately (a), at 2.1
months (b), at 3.4 months (¢), and at 6.3 months (d) after the the-
rapy. The CE lesion near the posterior horn of the right lateral ven-
tricle increased by +13% in volume, and diffuse low density areas
appeared 2.1 months (b) after the therapy. The CE lesion and low
density areas decreased at 3.4 months (¢), but increased more exten-
sively at 6.3 months (d) after the therapy.

""" KRy CE WA DRKAERE THRORIICED &
i (Fig. 7, 8). T bBEBEEHK.INAME4.0H
HoWF#H1 541 10 Adic, SR LTH3%hb+
36%, FHIB+I0%OBEEOMME AR L, 0K, &
S NI A U= /NG &5 IR S PN YIS
INEFRLE B3R, 35K CE WEDRAKE, 14
(82%) T perifocal low density DIMARED S,
Foh BBV BB low density AAHE LcfIL B -
7o (Fig. 8b). F7-8@ (47%) Tik mass effect D
WmAEH LR 3696 (62%) Tk, ZH L1
—I8 e CT OB, MEEROBEL LD
hAavof PSS COBBEYVES Lz, L Lk
Mh o RLO BRI, CT 8 L EIRMIT Y 2
HHEA I E R R LT

V. # 3

W eEBIEO CT @iy Tid, CE &%, central
luceney #5408 perifocal low density H Ef- 2 BETT
RBELTHDHLRALVID, m DT, ERHR
OYELERIEHOBW St CE SMEOHBIC L -
T35 EnE&ELDYEB - UnLichih CE WA
O HEL, EEBEEOIEA D E R LT L E5h
. . I . . I . FEROBLEATH L. WEMEFWATR S CT

™M @5 BRI U RIS L5 2199, CE A M

Fig. 9 Volume Changeg of the CE 163&‘3101‘}5 after A D% L. viable A TSRS AE LTl 5 - &3
the recurrence of the tumor. The volume o i e _ o o

of the CE lesions continued to increase CHBLARMTHALD, L2l BMEOHEL L oK
constantly. RO D EEOBAEICE @B L VL anvd

~80 -
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Fo g e hl T CE BB DAL EE O
ERORHTL L LGB S D, bl &L £
B+ 5 BEOMISELEL Y CE HEH LR
BLEGAEEEZLND.

7oL CE S\E, FREC % LTl R
BN BEIEHOMETEC, 55 VI RSB &
BLTUAZLLAHOERYETLD. HkcHLD
CE 4L, Mk 2 BMmgRcEihs &hgd, 48
MR RER M EL, 3 B S A K HET
LN TWATY. MBS L CE R/E
LIEHE L ENELN L 3F CHLORIERL Z LhE
WEIRB AE g b L ASHILE, HEEERY 1 0 H o
R TEED CERE®HREL LTED, BEAYD
FEGIA 1 LI CE AR LTV5Z &b,
ARTO CE SE MM 00 B MR R0 e 5 5 18 9F %
FH LT AA[EEMII M EEL LR D,

¥4 E, CE WMEDKHENL CT &2 b+ OHB %Y
WEST L ECEIDER LAY, CoBHFEII hE
TGRS, B L oY CT wTatid
HIEDNRBLRIDWI0 L DOFEREILI X5
5% XN TVWAHEOD®IM . SHRIHEE L - TH{H
Wl 0T AT RSB B LELD L.
Lo LR ESNC s TSRS 22 L scan 5
wehnil, CT wwk 0zHd 2 oMsEe —Eo
BENDLELLTL, TOHMBLERCRT LEE LD
foudEFEL LR TV LY.
BRI L2 TEN B % B FUEE )
BIX—8Tikicv. T CT ik % followup T
WEOBRFLAECBEENE Lo - CELVIID
AN T LORETHREBR L TWATZ LR B
BEOBEOE L, 1) HEBSDE R, HE
BoOMARL LR LR, 2) EEEADOMEN —E M
Mldh b, TOBRMEBAT A, 3) HBRELEER
HITL, FORBEATAROIFICKINAETHL S 2
ETHD, EEOGHEITE B L TWA. L Lich
LBrhbo®EDE i, CT OEZETERD L0 T
edh, BRNEEBOGREOEALSH LT
Sl BREEOARSHOR LN NEZORE XL
EPRCLTGAE. ThbbEE/MERMLILE 1 BOME
BOMK L BRI O R OBk L ORI
IR Tl D 2000 o MG it L Ebh LR
RV & 58 3 BEO BRI E A LTl L
DI & BI EEDESR S BRI IR & i
Lbhb.

=75, IhEFTORETL CT Mk OB LH B
MRS, EEOBE TH Lo o, A
S T A O, RO S RHE T
SEVHTBEEIEEh TS, &5 LR T
WA ERE DA LR L %3 “delayed effect”
EFREE)® S 01 “late regression”®17 L 3H X
o EHEEEBE R T, 1273961 (30%)Y, 6,730
B (20%)'2, 27180 (11%)', 3,126 (20%)8 &

HENRTED, EHORENHLE¥T, BR20~30

TALRHN G, HBEELSDANDIN A LELRS LA, B
HEOBMECHREMMOME, S, BASENEDLH LN
DRFARR IR & TR O OBRE TR LT .
EBEOERSDLIBEREI AP 15100 ABOMO
HORGHCHL D RET 28200 5. EBEHOR )
OREL, HEALULAO®E L H D HY, Kretzchmar
HO®E™ TIIMOBEEE L &0 - EENEE T
P —TORDWLEL L THD, BEEOFKERLAMLT
WA

EMEMEERBE T D BB ORI E S L
T, BEMBCAT 2 mitotic cell death *, EEMXN
MBI AREE - Fhi ki BB TH L L 3 h
T B & AR H O I < R PR LR
B 28RS L LT, B3 H A & TIRBIE
Hfkk L O OB B#E O macrophage O, [EE
Ml mitosis DY, MEMEDE T NI L
NTLAR . FICHMEIIC BT, BRSO
e M N EOELOMIC hyperchromatic reactive
astrocyte QMM BT LTV A3, 2 B OB
BB EOBIB O/ ML mitotic cell D IZIE S
el DT, BEWIEHMIC T2 macrophage %
astrocyte DFFFIFRANA K E CBS L, GBS
ARTHEE TEEREEL -5 LAfERSEITLTL 540
EEbNn A, 2 HITHEERERECHE DR RTHS
CERL T Bk T o X 0 L B8O non-
viable tumor DWRILAGELs & Uy 2 B BkbE™ 4 sk X
nNTL540LEbRS.

DL EABR G, KBS 2 9HmERe L 2808
E—RR Tl o & &, Fio R BRG] & B
mHH I Ehl. FIOBRGREOEEG, VIR
BB R R AT 5 B 1 - TRy B T REME %
AU, BICHRRECMSEOMNM AT 9o B0 Th
PEICAT S B8 LS D 2 EhmEht.

HYwERBEORBEERO CT @oZicit, Lo
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L0 el R EOHE A RS RIBIC b 2 B,
B sREg o R, Rl B L0
B PR e B 2 2 S 9958, early
delayed effect'™, & A\ i1 reversible delayed effect®
EFEBMENT L, FEEOFETL, HFEEFH1.5+1.1
h A #CFER18+10% D CE MAEDEEHE AN L LR,
b FRE T & WAL R 6 B L1008 A b R,
WAL R THE LI TARNE . 251 CEJF
ORI perifocal low density 2E L, +h
MAT O RHBSCTHENALRAT ik, B s
JEBEOMRIE TR i, SIEMOIFE L sk 2 h T
WAL EAIREER NG,

FEENT L, WHEO nonviable trmor OWILERE
TR BB OB ANERE IR TE D, BHEEL~5
JEETILMERIC Y v SRR ESHE X h T A,
b OB TOBRED TL, MARRREI3E T
© LA BTk, IRETER P o TR B oD A A BH I S SE ME A
RoBHESL . il rn s ofiisic L4 mEND cuf-
fing MEORHE I S LBE IR TS ZhbHD
BEMNG, S DR OB ded R0 Fo TR IE M
KBTS LT BRI L 2BAE A ED
7o T toxic products MEEA X h, Fh A HOREK
ek LiFSEOBEREOBECEALNLTHLE L
Ez HLRTLAM,

Lo THHEE 2 H ARE CoEgoBMAnd L
LA RTLDOTIHAR LI LD, EREOELLE
M AHLENS L. EXEORELLTRIE 25 LR
Wo—wi et (Fig. 7, 8 1, BREOZSHE
WoORMAHER (Fig. 9 SMnhrc®ic- Tk, CE
A DHRBING +50% N OBEMATH LD S L
b, LOROERRGEEIC L DEIITRES Bhh
5.
FRB2EEBINOMTHRERMCAZ(ELSS
AL, ERENY R T A D S ARRETH S D
EHERRLTGS. TibbE IFOITHH1LF (65%)
TILHERBER 3 H FLANIC —30% L LR A S 1,
CT &D ETHHENEERLTAI 20D (Fig.
6ab), ZhOOFETIEHRRHEAE ZEAMETE
L. GEICHERRE 3 D A0S TCHEREEL AL - TEH —30
KELRT CT OB L Livfl, TihbbE 2 o2
UL HBIBO6 FIOI29FI D 5, HEEI4.50 Bic
TR LI 1B 8 2 BE226) (16%) Tk, P
3IHABCEREATFEIN, BENCEBER L S OE
PEEEZ LR

2 IHFe3T 2 H

V. # a8

1. KB anaplastic glioma (glioblastoma) 48%i=—>
W BRI CE-CTIZ T follow-up %470+,
CE WAEDEBEALH 5, HEEOEFHMEL 8 X R
USR5 T

2. CE WEOEBAEL,G, B 1R BER THES
DB IR R R TR (8B, 17%), Bt —
EHIENIAR R & A ST, FoBadr AT
LEE (236, 48%), B3 BE @RAEREARA YR L
BN A B (176, 35%) @ 3 BRI A T e
TH T

3. W CE MNP A % BRIST 5 B
(HFERH) (145 3 BTG S e fhB A5 L (p <0.001),
IR 191100, WP 5.6x2.7HH, a3,
NT+4.3NW B Th-Te. Tiohb, REEODHE
R ARZVIZER I L TR VENDS D, AR
Wle @i B#EN S D D LAURE N, Ff oL E
SHOMABRIICKEVENSHL D Lhb, FREHEO
FHRTHMOMEEMAD L 2 LR E T

4. BIFOBBHEOEER DR CERDE) LRL
BT, BRI RD BT RHNY, FGIRH 6.4
+3.2HHETH Y, T OREDOEIEO B AW A RILFE 568

Co1TTH s F 1L (65%) TIREAEEE 3 S H LA

PIRC30% LLE DB LA Bt Lichi =T, #1
BROBBII R FHIE 2 7 5 B & - TR 7 2 WTHEl:
&Y, Fi, HEREECHBRONMNLERDREY S
BB TBE T H L8 A S 4.

5. H2WEDIP (48%), HIMO6H (35%) T
RHERM Q52110 A%) ©, B iERmL (18
£10%8) RS L RIH, BREOMAEL TR
LTREY, HRESEOENIALETHA.
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