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

Part 2: Growth patterns of the reccurent tumors,
Isami SATO

Departrment of Neurosurgery, Briun Research Institute, Nugata universily

( Directer: Prof. Ryuichi Tanaka)

The patterns of tumor growth and extension after the recurrence were studied in 48
patients with cerebral anaplastic gliomas (glioblastomas) by computed tomography(CT ).
All these patients were treated with surgical extirpation and radio-chemotherapy as
the induction therapy, and followed by CT at average intervals of 1.0+ 0.6 months.
In this study, only CE lesion was estimated as tumor. These 48 patients were divided
into subcortical group (34 cases) and deep seated group(14 cases)by the imitial location
of CE lesion before treatment.

The patterns of tumor growth and extension could be classified into four groups:
a) extension to subcortical white matter (38 cases: 79% ), b) extension along peri-
ventricles (40 cases: 83% ), ¢) extension towards basal ganglia (21 cases: 44% ),
d) remote metastasis via cerebrospinal fluid to the brain surface and posterior fossa
(10 cases: 21%). The patients showed one or more of these patterns during the
follow-up. In the subcortical group, CE lesions extended step-wise to the ipsilateral
periventricular region, corpus callosum, contralateral periventricle and to the whole
ventricles, at 0.5 3.1, 2.7+ 3.1, 4.0 3.8 and 6.1 £ 2.9 months after the recurrence,
respectively, and after the subsequent 1.8 L 2.0 months, the patients flnally died.
Similar step-wise growth patterns were observed also in the deep-seated group, but
the location of tumor was so various that 1t was not as easy as in the subcortical

group to predict the prognosis of the patients.

Key words: glioblastoma; computed tomography; recurrent tumor; tumor

extension; periventricular extension.
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BT L AR & BRI OBE I >, TR
TEE Lk
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MR T A D, contrast enhanced (CE) %%
BRI AMEE YRR L A b ai ki, Btk
Dt HEBORBEEOEREL DB LD R
WAL ED, EEBRHOSEYRAL. FLERERC
g4 B, AICHBSHC X A BREAOMHSE Y,
CE SEOERKEL & RE~OERRED DEE 21TV
WRERIC T A BB oW TR AT -

. HFR&EIUVHE
gL, FRAERmEARHC CEBREN B LUK
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SR PRI L AR T - b, BTRY L F—
DK anaplastic glioma (glioblastoma) 481 T#H 4.
CT OFFEE. CE-CT @ scan HELIRAETH
5. 48l L, CT WTHRELVHR L ThLIEEE T
248810 CE-CT %47\, * O FHMBANIL1.0+0.6
HATH-T. Zhbo CE-CT ikl hEEShi CT
BOBEEHRED S L, CE WEDLEEEHONE S L,
EREAOME % - 1. CE BEOERBOHANT, CT
Ef b AT 14 AWM computer & digitizer % L
TIT » It

m. # ES

1. BRESCHTI2BERSOHE (Fig. 1)
FRG19 Blicwt LYy 32+11 Gy OFBH AT -1
LOFBHEBO CE BEOEBOE(IL, BB T
bioh o TfEFLE ST D SO iR AR Ui (Fig.
. Thbbefl (67%) B LT3.0m56.60F%T
4. 341,30 AR e 0 R KON ED LA,

T é T T éM ¥ T

Fig. 1 Follow-up of the percent volume change of the CE lesion of recurrent
anaplastic gliomas. Left: Not irradiated group. Right: Reirradiated
group. M: Months after the recurrence. Significant suppression of
tumor growth is seen in the reirradiated group.
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FioZ W LIEEIR I B0 5 CE A OHERRL,
BREETORBBEI B L Z L1301

BT, LAFCai N2 BREOHE RN ORI Y T
THCHICD, ThOoBEHEIZLD CE EOHLS
EROMEMRD LR FTE, - oMl s ik
B CERE AT - T

2. BHREOD CE BEOERE
KBREEMEREY, EBRERCETS CE RE

Fig. 2A, 3A) &, BMBECEEHCER LD, KR
PHEETE CHALHL S (FEN : Fig. 64)
LT TR BT - .

1) EETH (3460

CE MEOMBEFEZ LD, ROITE 4 By Enial
BTH-To. Thebh, a) BFEEERELYHLEED
FEOEROE (i) R, b)) MEELIUE
DFEFECERE, o BEERSIOCTOREICGER, ) 7
ERTRED L IIEBEEEOFFEFN IR, 5
gohic. Thb4MOEBERIZERNLIECET,
Hihs L WEIEROBTALRS N, &4 OHBEK
TOMBRES G TR OBE, BLUE« OHBEF
KOBEGOBEC W THRE R T - 1o

a) FEHRABEHN~OERE (Fig. 2C, 3B)
BREICEL & L3IH 91%) KEDLR, o

Fig. 2 Serial CE-CT scans of a right frontal subcortical anaplastic glioma.
A: Before treatment: The CE lesion is localized in the subcortical
white matter. B: At the end of initial therapy. C: At the recurrence:

The CE lesion extended to the ipsilateral periventricle.

D: At 2.1

months after the re-operation of recurrent tumor. The CE lesion ext-
ends to the corpus callosum. E: At 3.1 months after the recurrence.

The CE lesion extends to the contralateral periventricle.
months after the recurrence.

whole periventricles.

F: At 5.0

The CE lesion extends to almost the
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Fig. 3 Serial CE-CT scans of a left frontal subecortical anaplastic glioma,

A Before treatment.

to the ipsilateral periventricle.

B: At the recurrence: The CE lesion extends
C: At 1.2 months after the re-opera-

tion of recurrent tumor. The CE lesion extends to the periventricle
of corpus callosum. D: At 4.5 months after the recurrence. The CE
lesion extends to the contralateral and extensive ipsilateral perivent-

ricles.

3EILERREEA OB LA S EE, LI
JEBEFHEIE, 2 BUIMEREAOERL TR TH - 1o
FLERERLSOTEOEOREMAE & L w31Fd264]
(84%) IR \TIZBEEERE~, 156 (48%) WH\
T RBE MR - G0 L, 44 (13%) Kkuw
T 7 B TS &8 LCu . S Ec kTl
PRI Lo 8T L, MRS, LT ETO.5H
A 61.65H & THEBL.2+0.80 HTh 1.

DR & rp O 7 OB FLL PRI, » (Fig.
2C, 3B), HARAVEM b E (SRR e P R S
bl OB LN, L d - Th, CE HJEDLMIA
WL T D —EO bR - TSNS T Bl e -
foo O DIEERAENA~O CE WEDMHERE LT M
Sk, AERERA ST A D LUEETH - T
b) BMEEER L TORBEA~O®E (Fig. 2, 3)

B FEB D 5 B26H] (T7%) TN, HDH L
O A & &b, RS & B Lo RE D S
B, RHUIBEEE ~ S ME A L, I iR
THERE T L O O Fe i MBI I o S AT BE T
Boto LUF, B8 E TOMBR L Ao 7L o
MoV AT 1o (Fig. ).

BEEREMOMERE~AOHER (Fig. 2C, 3B) #
BT TR CE WEAREDLRIFL &8,
HREFCI2080ED Bt ZhbDFlL &, 266
(7T7%) BV TIHBERAEP0.6+1.5h H TR
Bz CE mMAOHELLLN, ZORENLIECET
Fig6.A+4.00 A TH - Fo. ELFREORH TO4AF

HeBdHMERRA LS L (Fig. 8), 9HhAHDY
Bl B2 S P TRD B
BAOERE (Fig. 2D, 3C) 6 GIic 5\ ks
T AR EERE & i L TR & T CE REOLE
DAL, CRLOFLED, 2161 62%) KHLT
FRWTH2.7+3. 15 B CTHBI CE MEDHINL
SR, DOUREES HIFLE THE5.34+3.30 HTH - T
FHEREI0HH B TOERE 9 FITIE LA NRIC
CE #Zn#» Hht (Fig. 8).

HAREE ~ORRE (Fig. 2E 3D) 2Bl T
RIS [ UM BE, AR - BT L TR CR
FEOHBAL LR, COFLED, 186 (53%)
o35\ TR THIA.043.8 ) TRHINSEREC CE
FEOHEAR LR, T ORI LIEE § T T3
3hH T Fo. ok T O RHUBSEEE~HE R | =B
ST, M AIOMEEEC 35\ T b KR ER ST
Lo (Fig. 2E, 3D).
FREMEEAOER (Fig. 2F) 21K TH
RH0.5, 1.85 F b6 & T L S0 IR Ao B BE A~
ORER L, 8HICHTIE, FAAkEE MR, %
B~ ML I 2 7% L i A B A L T
R s100 (29%) Tk, BREFHN6.1x2.90A
Hic C ORIER T L, FH1.842.00 HHICFEC Lz,
BREGE OB - h OB~ OER AR L
WHD 5 B, U6 (92%) TRHEREE, HHLE CE
FE BT OB R TU e nt, 2 BT IR
HTH -1

O KEMELOFORE~OKE (Fig. 4
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Fig. 4 CE-CT scans of a left temporal subcort-
ical anaplastic glioma. Left: At the end
of initial therapy. Right: At the recur-
rence: The CE lesion extends to the ext-
ernal and internal capsules.

HIREE OB~ ORI, BN HEHE
HEEOHMT CE HBEDOHEE (Fig. 4 niEHbh
LoDl ERETAIFETSHH, BREOCRRE L LITI5
Bl (44%) wEH B FOHBET LIS, 4a
(1241, 35%) W& (0%, 29%) %<, ®/K (7
B, 21%) ®FEER (46, 11%) Tk CE mEL L
TOHBII Ve, T LAEK LCERBSE (Fig. 30
FLTRHENRDAZENE . ZOL DI EESY
gl & LcHERGNSEITIE, RS & LTS~
BEEWHTLIEDEN o1 (136, 87%). F1- R
B AAE S I DI A B E~OHBERE %
LH (Fig. 8), FERICREEE~OER L EHITLD,
RREENSOEREO), MEEL N L TOHERLOH
BIRE T &R E M ot fE T, EREBEEFA~0E
R S B O BRI A ST A 2 L IEETH -
1.

d) 7xETEREL LOEERNLBEEESE~D
#E (Fig. 5)

B LA ERERE L2 LB bh AlED 7 =
JEFRe~FEESNE CE BEMNRD LRI FL, ER
W 26, FRE2.1, 7.0, 8.2h A 3L SH (15
%) Thoto. L LEBBHAHELMERTEH L A
oo T, 7B TEAO/LR LMOBRIC LD
WEL A CT e bENTL - LGHEBTH 0. &
15 b EORE SRR R IEEE TO CE R
OB, 2 FsRED 7 T EE SRR, 16
PIEFEE.8 0 ABIC BT RS LT, T h b
W L A s CT ERS LA 66 (18%) (L,
FOHEFH.5+1.60 AR LT 5.

Lk 0BT L A EREERIL, THRAIEECE

CE-CT scans of a right temporal subcor-
tical anaplastic glioma. Left: At the end
of initial therapy. Right: At the recur-
rence: The CE lesions appeared in the
basal cistern.

Fig. 5

WEE R AT L0, FOHBE CT © ETHETS
R, RN ORE AR TIRE S 3 A T
BHETH 1

2)  GEEA (146D
CE SN RE FTHRRE LTV 5 RE FHEELUAO
1464, GRS - L/ LT St RN
IAE, BMPIERRTA2EES 6 6], KETELU
BRIE A IEE (Fig. 6A) 764, FEEEEE 141,
BEREBE1GTDH - 1. ZhLOEMCET 2HRED
CE SAEDERIL, FERELPOCHBE~RAT LA
2, a) ¥EREAE~0ER, b) MEERE~DERY
FETH -t B EKEEO FE ARG TOM R,
6 (43%) TRHBLILD, £ THBE~OERE N
LTThH -7 FRBED 7w FHEBIEEROC
BBl h O <, AR R LRI By Tl
DOREBHR - ORJIHVRETH - 1o, BEEF~0IFE
RERy e LY, FERERIC 16 ERE4.6, 5.6, 10.00
B#ot4 6 (29%) ThHhH, TOHFEH0.84+0.8HH
BT LTV,

a) FERAEN~OER (Fig. 60)

JEREH A IR 50, FREENCARE
BHRAS LN TH (50%) Thoto. LD
THITI a6, MEEREA~DOEBL S TEDL LR
FERIIEE TOERENAEN~DERTH - 1D
RS HIT, ERLIEC F CFEH4.021.60 1 TH - 1o

b) BMEEER XU TORBE~OER (Fig. 6)

R4 B CEEICR - LRSI ED DR
foo ERBEMOY CE WEOERIIKE TR S8k
T <, B2 ORENICERTE A 54 5 1 GE 6
Bpledioh ot CE TR ERRIC B A LD R RE S
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Fig. 6 Serial CE-CT scans of an anaplastic glioma located in the corpus
callosum and right frontal subcortical region. A: Before treatment.
B: At the end of initial therapy. C: At the recurrence. At 2.2 mon-
ths (D); at 3.6 months (E) after the recurrence. The CE lesion ext-
ends step-wise to the whole periventricles.

Death

Regrowth

Subcortex Ipsilateral Corpus Contralateral Extensive
Periventricle  Callosum  Periventricle Periventricles

0.5+1.5M 6.4+4.0M

LT

Ax3.1M 5.3x3.3M
2.7x3.1 >

SRt RIS

4.0+3.8M 4.7+3.3M

6.1£2.9M 1.8x2.0M

LR

Fig. 7 Classification of tumor extension and prognosis after the each stage
in the subcortical group. M: Months.
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Fig. 8 Incidence of the CE lesion at monthly
intervals after the recurrence. M: Maon-
ths. PV: Periventricle. ( ): Parentheses
mean the number of survived patients at
each interval after the recurrence. Up-
per: Extension to the periventricle. Lo-
wer: Extension to the basal ganglia. The
CE lesion appears along the periventricle
more frequently than around the basal
ganglia.
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12— B0 BHOERRT 2 BT 50010 7D L
BRL D, BEACESEREY, RERRS RN
MR L R L TR ICEEEA T L LD,
&ML OG0T e -1 SREBEOERERC
S\ TUE, Scherer'™ Ai4Tic, BB ABEAR OEM
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Th, EREFICA L TR ERT DS Y 47
Ll#EIE L. —F, BED CT Tiiihs
OEFHEBOLF L RBT L2 LIARTERTH LN, CT
BRI AERBMHRED S S, CE BERTIIEEAR
E—BT BEEENEDO® e, CE HEOERE
BRMLEBOERBALEKL, To B ERY
BT A LTS F 2R, &bk, CE WER
OB L &b i BB BB O R T & T
hif, Bk L1 CE BEoBRBEIEh L LOBEED
ERASHH L EABCEHLEED2OLYY, LD
M7 CE MAEDHBNEE SO L D DOMERERE OFREE
L H b EEz, KEFHOERRHOSH 21T - 7.
L EOLBFD AT O RN B, CE WEOEREN,D
Al AEFOEBRIALL, 1) KBEREE~OHEE, 2)
MEREREA~OHEE, 3) AEKAHEOERE, 1) B
FHRC L2 EBERO 4 BN TH - 0. &
NEDOHRRBERUMCIREBORATERTL LD
HOLM, EFEABDEURHNELIC 2R, £<OMT
REEOHEIEDEOHER LR LT (Fig. 8). ¥
722 B ORI & BT~ i i & O R
HROFEL, HBFEAL RO 10N HhiE 2 B0,
HEemmo CT it artifact DEAMNS LI EHED
X# CT OFtErH I EOSHITEE TS - .
ThEDERHBAOKMT, CE RECHBEEENE
<, L &L ERE R R DI O BIER A ER Y R
L., EBRRHOSHATEEY - Dk, 2) OMEER
B~DERHADOLTH 1. Tibb, 1) O¥ERG
BAO#ERBR BT, TOHBBEE 48613861
(19%) & @EWD, EFIR ORI A EA 125
BEBWThS, —HTEMERECEK - CE FEDI
AKBEATHBE L b bd, BIF CE BELFER
HEATIREREOBRCE R CE WEIE KT
#HOT, —EOFEEY L - CTAVEEINAT A2 &
T 1o (Fig. 2D, 3C). BEOEVGHEIECHI S
BEOEBER . LT, SN mEREOETC
B-TERBNEEE IR TR N, CE REHMLITH
BrT Xy & 2 A TR - o RR e S O SR
Aib L ETREME AL, EHEO CT Logih b bR
B ED KR, ROMRO CE WEOIKLS,
I EIIIAE BRSO A SRS b (Fig.
2F, 6E), HERNOEBOLHEAERNTRE ENRS. L
M BRI B LT, ERoFELBEOE I X
ABIEIE & OEJNMERE TS, BROEBROTH O
HETHTIIIABTTCH L. Fio 3) OEEERAE~D
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ARG, 2161 (44%) WHBLL, AEPNE~OERH
B E LA (Fig. 8F), BEMCHK~DERRELD
OEED CE MEOHERBII VL. oo SR
Lotk HER BB LK E AT A
HAHOWID b L f- b 2 B LT MR AL
EH T ERBET LIS Fl4) OBMEDE
AEE~OMBIC L 2 EREEE CT EWe pic i
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Hi.
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BRIBEOMBELIMERO T (LORGETHLZ LY &,
OISO MER b OB L Y
B e F s, BEEERED AN R L B O R &
WIS A LD DI 0N ALONEEE L IATHS.
Thbb, ABESOMERCE L CEREES R
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hBECHER L 2EEL2BAZLLH LB THL. I
720, AMOEFORICL, BREOH VRN, Hk
pm ik AR Y R L2 Bl (Fig. 8L),
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ATV FOEL D ERGEEO By ERY
ROGHHAAGTH - Ll L Bhh 25099
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B <, RO ML B BB ET TR
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b Th, HEOMREER O SBNEEL L OE
LBz LRDL. S KPR THEI NIRRT
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formance status 7¢ & — BB 7cBKIER S 58T 4
A LD, BENCH LR ORER R EIRT 4 720 T
ted, HERSEECHEBEEOGR'Y I 0BEERAKT
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