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1. BB

Nuclear Magnetic Resonance Imaging (X
T MRD OEERIGHEIZE D, MERIZBVWT S,
€k D X-ray CT (AT CT) T2 W#T
HolEHEE, REESE, B2 EOREDZ
WSS LR DY, % BIERE O SR
DOAEEE YRR &N T 29, [EREHEEICB L
TH, [EELEIEEY & O=0THREROHE
BT TEL, BEONITHEESY, RUMFE
ORHICHBENTH 2 £ T 5IEDL L, L
»L,CT £ &%) MRI CREBGICEET 58
S RX—F—N% <, Fi:FEX D pulse sequence
BERINTBY, L1 LEREROENE
fRIZZA ST\, MRI 2E 122, HEET-
TW L 72dicid, MRI O E1R & & OXFIE %
MBLBERDZH, BIEETIO LS RRA %
TolBERXTLALRONZ W, £2Z2T45HE
bhbiid, glioma DREE MRI £23E 2 F
TRIGT % 0% H 5 BT, MRI fifT8 12 Btk

DE Nz 3EFNIBWT, FREHERFT R & MRI
&k HBMRET L 7z,

2. NREUVTE

WHET MRI IZ X 2151 % BitE L 7 BEF0 60
£ 6 ALK, MRI MEfT#RICFETC L, EIRRDES
117z glioblastoma 2 fll, astrocytoma Kerno-
han grade II 1 §lDFF 3 Bz D THRETL 72,

f# f L 72 MRI 22 & 1% Picker International
HEEEE VISTA-MR (0.5T) T, AHwi
pulse sequence |Z # V & L B (TR)
2000 (or 2050) msec, =2 —H¥f (TE) 40,
80 (or 120) msec @ spin echo (SE) &, KU
TR 2000 (or 2050) msec, KExFERHE (TI) 500
msec @ inversion recovery (IR) IZETH 5. LA
T, Zh s % SE2000/40, IR 2000/500 & L %
RU7z, 72, 17T TR 2000 msec, TE 26-156
msec O single slice multi-spin echo % #&{&
L7z, stz FAv 72 CT i GE 8800, EMI 1010
2HERAL.
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TRIEAEAREA X HE stain I CEZE L, fifg%
BB, S »kBZRE L2 RTMEOEES
Yo T, EEHEOBREND S EHELE.

3. FERY & AR

EFIL. 67F &M

ERRRSR) BRI 61 £ 2 AEX D, FHEHODRK
BErLUNZEEL, 4 H1HCT BETEN
7z. CT (Fig 1, a) i CZAHEIESNICY ¥ 7 HRD
EESREZHE T % mass lesion BWFER &4, 4
B 11 HE M 252 0 72, 2 H 3 glioblas-
toma multiforme TH o7z, 4 B 25 H, HEH
SFEHT & Microtron 2 & % 25 Gy O ST

(IOR) BFEfT & 4L, & HIZEE X #8 50 Gy 04
FSHRS &, IFN-7 20X 10°U (1 X10°U X 2
[E], 3 X10°UX 6 [E) DRSO HtHAEES
fThbhiz», 10 A6 HDCT (Fig 1, b) THE
BOBEEALRAD 5N, 10 A 13 HHTS
72 MRI (Fig 2) T, T,58FAEER (IR 2050/
500) 128 WT, CT TEEMREE T 2EALL
BESE L LTREH &N, T, E & (SE 2050/
80) CIXABNZEREECEEMEIEES
Be L THtasni, EELBIHe0BER,

FER D N ERHERE DR H 1213 single slice multi-
spin echo 23 b BEATH -7z (Fig 2 TER).
CT icB 1 2 {E%U% (LDA) 12tL, MRI T
moOeohnl-EEERT LIV EETH-7. 108

Fig. 1 Case 1. Contrast enhanced CT scans
a, Aprl, 1986
An irregular ring-enhanced mass is
seen in the 1t.-parietal lobe.

b. Oct.6, 1986
This CT indicates a ring enhanced
mass, but it is smaller than that on

admission.

c. Dec.11, 1986
This CT shows a few small high
density areas next to a low density
area. The perifocal edema is seen to
be the same as it was on Oct. 6, 1986.
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Fig. 2 Case 1. MRI (Oct. 13, 1986)

This tumor is indicated as a low inten-

sity area on the T1 weighted image
(IR2050/500). The edema extending to
the right cerebral hemisphere is clearly

17 H, BEEE IO L T, BEESRMM L IOR
50 Gy »SHEfT 7=, 12 B 11 Ho CT(Fig 1,
¢) T, EBM R ICERRIAD S h,
AZEOLDA 10 B6 HD CT Lt EEL*RDK
Motz FD%, IL-2 &£ OK-432 DFF#5 %
LI T, BEM62E 1A 21 H, Sk
PEFFLIETE L.

RHEEMAITR) EERAEMIIIEEALEMEL
EEMRTEHED 5N, CT W TERSRIRD
sh, T\EE, T, AEDH2WIZERELEREL
fric—2 L T, BRMomEEMESESEE
WHEEL, &7z, FEALICIZIMENKOBRE
OE L ZEREE LR sl (Fig 3, a). T,
DIEE L - ERIEEZE (Fig 3, b) RUEREER
H, &R, AREEE (Fig 3, o kU

indicated on the T2 weighted image
(SE2050/80). A tumoral inner structure is
revealed on the single slice multi spin
echo images.

EEAHE (Fig 3, d), GRMNEIMIETIE, E
B UMIEELSE <, Mah o ZAHaLS
AHoN, EEMREORELEZ N, Zh
5 DEAITIX, WEDOFELED sNleds, i
EHGEEIE R Y TRONAIMERDFTRIZFRD &
otz ERTHEZE, HREZFECHLARTEE, %
SEECHESMREORE ML, FELEE T,
NS R RR OB RIL, MRI OFTR
Y5 —HL, AT MRIZCT TRz #WE
BRI D2 & iR L.

FEG2 . 44 F B

FEER ) FEAN 55 4 5 BEH X DEER A & /2L,
CT TS NERKTHOEE*FRR I,
FI4E 7 A, biopsy D& astrocytoma Kerno-
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Fig. 3 Case 3. Photomicrographs (HE stain, X

60)

a, The posterior wall of the cavity

after tumor excision.
A lot of neoplastic cells are seen
with irregular nuclei. Endotherial
proliferation and microcystic
degeneration are also seen.

b. The white matter in the 1t.-frontal

lobe.

The cellularity is high in this area.

han grade Il £ Z#r& 7, ©Co 2 &% 47 Gy D
SESBE 22T 11, BEEREEFET 2 bR
FER 7 CTEREL TVwaiehd, RBEZED 1 HIEM
60 4£ 7 H 12 H MRI(Fig 4) 2fifT3 iz & Z
%, ERETEH» o BIEEE, ATEE, ik, 2
SICHHAMEIEEEE 12 2 TRAEEREVSRD oI
7-. 218H® CT(Fig 5, a)lckkL, MRI D
FFRIZ XD LE» OB TH -7z, 201~ H
B &0 REFR, EREENMRLETLR
», ACNU 100 mg, IFN-G 84X10°U( 3 X 10°
UX28 @) 0 &F&E5r»fThiiz»s, 12 A 19 B
fig &L T LK. 1285 HD CT (Fig
5, b) T, M=EHKE LDA ODILRIED 51

Several neoplastic cells are seen.
€. The white matter in the rt.-frontal
lobe.
The cellularity is also high in this
area. But neoplastic cells are seen to
be slightly fewer in number than in
the 1t.-frontal lobe.
d. The white matter in the rt.-occipital
lobe.
Scattered neoplastic cells are also
seen in this area.

Tz,

REARMRAT R) ZARR T (Fig 6, a) 5
Hfi% Tl pilocytic 7% 8% 2 U %50 EEHEAS
oSN, ZOEMLIEZ MRI Tk T &L, T,
hEERREZELTED, T,0OEREEREZRED
7o ERIEZE, MIBEZECIIIEBMEORE - 8E
DEFE L 2ROz, FREEO 7 TETREIC b
[EEMEOERNR >, GRIKTH, AHEE
EA L EGACEEMRIEREL T, G
BEIE (Fig 6, o) CTIIZEREMLZEL 2>
Twiz, MRI L& D% - 7z £ RIKE R HE
(Fig 6, b) &S IWCHBIKERAM (Fig 6, d)
HETHHIREERILCE S, RCEREDE
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Fig. 4 Case 2. MRI (July 17, 1985)

The left side of the midbrain, and the
1t.-frontal and temporal lobes are in-
dicated as low intensity areas on the T1
weighted images (IR2000/500), and as
high intensity areas on the T2 weighted
images (SE2000/80). These images also
show a lesion in the rt.-temporal lobe.

Fig. 5 Case 2. Contrast enhanced CT scans

a, July 18, 1985
High density areas are seen in the
left half of the lower midbrain and in
the rt.-temporal lobe. But a low
density area is not indicated clearly.

b. Dec.5, 1985
A large low density area is seen in
the 1t.-frontal and temporal lobes.
Also, the left half of the midbrain is
seen as a low density area. The high
density area in the lower midbrain is
similar to that on July 18, 1985.
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Fig. 6 Case 2. Photomicrographs (HE stain, X

60)

a, The left hypothalamus.
Pilocytic-like tumor cells may be
seen.

b. The white matter next to the body of

the lt.-lateral ventricle.

Scattered neoplastic cells are seen.

Wil R o, EEORENELbNT.

EFIS. 1F &M

ERFE) BBAI604E 4 H 16 H& D SRS
2&E7-L7:7:®CT (Fig 7, a) »HETSN,
EHEEEC) v 7ROEFMREHE T % mass-
lesion 3D SN2, 5 A 17 H, EAFHML
84T & M anaplastic astrocytoma & Z#i & 1
7z. 6 B4 B &0 BE X BT X 2 5EI5RE 2
FAtA & N, HIRE 60 Gy K THERIO7AH 11 H,
13 Hiz CT (Fig 7, b) & MRI (Fig 8) %/
Fahiz, CT CRAERDER L FED LDA
MBE SN, MRI CREBRIETT,, T,»HF
BHIZIER L, EEOEEEEZ SNLEML TR

WBEET2H00, T,0EIIEETH- .
s BEFEIAIOKREZIFICT £ MRI £ T

C. The white matter in the 1t.-temporal
lobe.
Neoplastic cells and microcystic
degeneration are seen.
d. The white matter next to the body of
the rt.-lateral ventricle.
High cellularity and several neoplas-
tic cells are seen.

bR ERRD LM o7, ACNU S0 mg D5
Zhhhb o TEBRIEAMERE RO,
9 A 19 Hic BEE LM 56T S iz, 2O

DHE#BZ W 13 glioblatoma multiforme T® -
7o, ik, BRMOEHE &b I HRENEL
L12 B 2H%TLR.10 B 24 HD CT(Fig 7,
c) T, EEMAORWD L NELRETD 5.
L»L,LDA ORI 7 B 11 BiEfTO CT &
ELRTDIEM 0T,

TREMEFTR)CT  TEEMR 2T, MRI
Tk T ER, T, EH 5 WIEEEEREZ TR L

ALY T 2 EEHEHERE (Fig 9, a) T
i3, FERCHREENS <, RAKEORVER

ARG L PR R 5 hf:. HIER¥EHE (Fig
9, b), HEEEAER L EBMREORENR
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Fig. 7 Case 3. Contrast enhanced CT scans.

a, Apr.30, 1985
A ring-enhanced mass is indicated in
the 1t.-parietal lobe.

b. July 11, 1985
This CT shows an irregular enhan-
ced mass surrounded by a low den-
sity area.

¢, Oct.24, 1985
The high density mass is smaller
than that on July 11, 1985. The CT
shows ventricular dilatation, but the
extent of perifocal edema does not
change from July 11, 1985.

¥ R2000/500 SE2000/80

Fig. 8 Case3. MRI (July 13, 1985)

These images indicate an irregular
lesion in the 1t.-parietal lobe. A mixed
intensity area is seen in the high intensity
area on the T2 weighted images (SE2000/
80).

HHEESE Vol. 8 No. 4 (1989) 221



s>, BEIFICITZEELRD SN, MRIFTR &
X< —EL 7.

4. % %

Burger 51& 20 #ld glioblastoma IZ33\27C,
Z @ CT Fr R &R BARRS AT R & % LRET L,
FE AL DR 1 LSRR D g & 7% <
LY 3cm DML E TRATED, ZDOEMLITE
# CT 12T hypodense T®H 5 %3, isodense T&
By HBEREL TS, —F, Lee 591
60 FIOKRE _FEEZEICBWT CT & MRI & » Ehilg
L, CT THo»REEZED 20 o7 10 EHI
»% MRI CHIES £ 2 S, 7z, REDFER]
DAHI 60 %IZBWT CT FTR & D LEIFEDORE
ERzAS MRI THH SN/ 2 & AL T 3,
ZzhTid, MRIFTR L REfER & 1x, €D XD
WZHIGLTWBDTH S S,

bivbh® 3EFICE VT, MEEEIEHD
TEL, BrAYEHEEMIEEZ s
FEEZ, 260T TR, T, LD o BEIERE
LT, 16T T ER, T, PEELERHE LT
fHant., MREE»E L, BIMEISEIE

Fig. 9 Case 3. Photomicrographs (HE stain, X

60)
a, The lower wall of the cavity after
tumor excision.
In this wall there are a lot of neoplas-
tic cells and much hyaline degenera-
tion.
b. The white matter in the 1t.-temporal
lobe.
Neoplastic cells as well as
edematous change are noted.

L, EEHEORENH 2 £ 2 o i ERik
2 T MRI £ T AERFRG & —BL, &5 1
BT TRERERAL % 8 2 MRI _E isointensity
TEE EEZONREMICE TRATW ., &
7o, TEREIE TLHERERICEL KD RBL Tw»
72.—%,CT & MRI £ D& TIZ, 2 §IT MRI
DFHREY LEaRET2RHL, o 14T
BHECERZRO R Pz, Tbb, T2
BL T, 01, 52 WIZEENS e hiZhhE
& TOERBCEEMENEICFEL, P
CEd T,DER %D 5 58I iﬂEF‘ﬂﬂB@@lx
HEELEEEMESTRD SN, LT,
Z DEPFAMNIZIX CT Lk isodense TH o 7o Eirss
G T, Ub® %92 L Table DL
Tho,

L L, SEOMREHZIZ W DO RIE S
HY, ZTDHE 11X MRI 1T o FE Tz 3
~5 y BORMER@ENH 2 Z L THS, R,
ZOMERETH oI LIRET % &, glioma IZ
BT 3 cell kinetics DFFFERER 579, glioblas-
toma TIXEHZEBEOEKE &7 s
2. L»aL, EBICEZOMICEL OREH? %
ENTBY,5ENE MRIH{TH» 53T E TOZE
b= RERFAYICHR D IR LT & ufz CT DR R
6?&‘@ L7z, ER 1 LER 3 TIRRIBERIC

DIEFNE 2D 5 mass lesion 13#E/INL T
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MRI and CT finding of glioma

Tl weighted image

T2 weighted image enhanced CT

solid region low(+-++) iso-high(+) high
necrotic region low(++-+++) high(+++) low
peripheral iso-low(+-++) high(++-+++) iso-low

infiltrating region

W32, A0 LDA O4EH3 D 13 MRI fifTHEED
SIETC & TOMICE LIZ % L, ERFI 2 TIRINE
HLRDHEST & LDA DA% 7=, 2D CT Fr
ROBRE» S, FEH 1, 3w TEREL
RRERIC 1T 5 MRI &R EAR & o bt a3 ay
BETH I eEZzoNn20, FEF2TBLTIX
REERIC L 2B b EEE L LT NIE R S5 »
LEzZoh5, BE, fEF 2 TIZ MRI TE¥ 0
D 5 L7z Ao T EHBIANE A & AR
DIFEHFTD & 41, MRI fif75 53T % TOR
CRBSET LI EEZ 6N 5, wTFhic® X,
IN5DZ EIFHEHOBEHT, 5%, HTE
BTIZ, H250ixd LIRETHMITIETERICH
fTahiz MRI L EIREFT R L O LB RET 2 A E
RTUTZENEETHS S,

72, MRI & %\ it CT Fr R LR EARR & %
R T 2854, CIxT2EEOEBE LY
Wi 22, $abb BB - KIS glia & %
WIZEERT 2 R & 2 29, KISHED glia
BAHERE DR & & R UEE LB — TR O
Bz <, —HEBEMIKXNRRTAERO
BErBELEBRLTHHETELENTW510 B8
WIS EBIITED & AT EEH & 2 L
2 %08, FRICEESE 2R TR0
<, —D—20HIIIZB W TIEEM»EH» %
s 2 2 iz CRETH 2, IEF ST
Vimentin, GFAP 2 & % fSHE bR g n
RIGHD glia & FEEME L 2 X513 2 DB

TholzbMEL T2 H, RBEILER»-T
LT HED b 22 SEbMbIIEEIRL 7
W RBAERET 2 EEMOEESHD, M
REE B ORIN% R 12500 % T2 EEME DR
EEHEL 208, FIZ O F B s
BRI 723001 & IEBHM T2 3 5 ATEE
MDY, SHIRFABLETHS S,

Pbme, SEORREGRS DL, &
S IZFHRRET O RM B RS LT 328, MRI
3 CT &V [EEREER % X <HRL, Dkl
&b MRI E T,0MERT 2 &1 EERH O
REVBDHDEEZLRETHS S,

—7, TR B 2 R FEOMER 28&
BREE KRBT 285 X —F —ThB I b,
PRI I B 1 2 THER O ERIZIZEIC L 2
inobility DEWKRRFEOEINTH 2 5. &
R LU TEBHMOBREIHA L TR D
TS0 B—F L7122 £h 5, glioma B} 2%
FEDE RN D TIZRIEABD 556\ sh1418.16),
FEOFER ER « BB O FE K R
PR EDFEHELEERE L T 05 LRI,

5. % & ®

3BID glioma OFIAEAIZ BT MRI TR &
TREEHARAT R & % HLBMET L THRE L7z, MRI
B % TAERER & FE B DR EERAL & 13 &
=L, EEIEER, ERITORETEE S

H#AEESE Vol. 8 No. 4 (1989) 223



i

e

% glioma DHERDOFHIIZ MRIZERTH S &
Zzohiz,

BEEZDCHlD, HEERTRCELE
BEREBEREES ¥ LLIRERFEERERR
BHERFHEEER T FEEE, WHEFLE
WL T,

X
1)

3)

9)

224

78
Bydder GM, Steiner RE, Young IR, et al.:

Clinical NMR imaging of the brain: 140 cases,
AJR, 139: 215-236, 1982.

Modic MT, Weinstein MA, Pavlicek W, et al.:
Nuclear magnetic resonance imaging of the
spine, Radiology, 148 : 757-762, 1983.

W =, FHEEE, FRAR, i HEERE
# o MRI. EB WM. Neuro Med Chir
(Tokyo), 26 :677-682, 1986.

HE B, BNER, FLE—, M MESL
MRI, A, 30 © 441-450, 1986,

Lee BCP, Kneeland JB, Cahill PT, et al.: MR
recognition of supratentorial tumors, AJNR, 6:
871-878, 1985.

Burger PC, Dubois PJ, Schold C Jr, et al.:
Computerized tomographic and pathologic
studies of the untreated, quiescent, and recur-
rent glioblastoma multiforme, ] Neurosurg, 58 :
159-169, 1983.

Hoshino T, Barker M, Wilson CB, et al.: Cell
kinetics of human gliomas, J Neurosurg, 37 : 15
-26, 1972.

Hoshino T, Wilson CB : Review of basic conce-
pts of cell kinetics as applied to brain tumors,
J Neurosurg, 42 : 123-131, 1975.

Burger PC, Mahaley MS Jr, Dudka L, et al.:

10

11

=

)

12)

13

14

15

=

=

=

The morphologic effects of radiation adminis-
tered therapeutically for intracranial gliomas.
A postmortem study of 25 cases, Cancer, 44 :
1256-1272, 1979.

Rubinstein LJ: Atlas of Tumor Pathology,
Second Series, Fascicle 6, Tummors of the
Central Nervous System, Armed Forces Insti-
tute of Pathology, Washington, D.C,, 1972, p46
-47.

AEFCE, Heml, £EZ8, fl 0 Vimentin 8
& U astroprotein (GFAP) i & 2 ENU ZFH 7 v
I RIS 0D SRR L S IR T, AR, 37 1 1173
-1179, 1985,

Herpers MJHM, Ramaekers FCS, Aldeweireldt
J, et al. : Co-expression of glial fibrillary acidic
protein-and vimentin-type in termediate
filaments in human astrocytomas, Acta Neuro-
pathol (Berl), 70 : 333-339, 1986.

Schiffer D, Giordana MT, Mauro A, et al.:
Immunohistochemical demonstration of
vimentin in human cerebral tumors, Acta
Neuropathol (Berl), 70 : 209-219, 1986.

Lantos PL, Luthert PJ, Deane BR: Vascular
permeability and cerebral oedema in exper-
imental brain tumors, In Inaba Y, Klatzo I,
Spatz M (eds) : Brain Edema, Springer, Berlin,
1985, p40-47.

SHmE, BIRBEE, HLE & f MEELE
FREOBMERE. F13%k 7V A4 —~FARER
Iz DT, AR, 13 1 275-281, 1985,

16) Tsubokawa T, Tsukiyama T, Ohta H, et al.:

Regional metabolism and circulation at peri-
tumoral edema caused by meningioma and
malignant glioma, In Inaba Y, Klatzo I, Spatz
M (eds) : Brain Edema, Springer, Berlin, 1985,
p194-199.

HREESE Vol. 8 No.4 (1989)



Glioma 1251 5 MRI & FERARIRSEPT R, & 0 LBEMRET — 3 BRI 519 2 1ET—

Histopathological study correlated with MRI in glioma cases
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The brain specimens from 3 autopsied glioma were histopathologically investigated
and correlated with their nuclear magnetic resonance imagings (MRIs) and X-ray
computed tomographic (CT) scans. A superconducting magnet operating at a field
strength of 0.5 Tesla was employed. The MRI examinations were performed 3-5 months
before autopsies on a 67-year-old woman with glioblastoma, a 44-year-old man with
astrocytoma, and a 71-year-old woman with glioblastoma. The MRIs indicated larger
lesions than the CT scans. In the histopathological study, neoplastic cells were found to
be scattered over most of the high intensity areas on T2 weighted MRIs. The results of
this study suggest that MRI might show a true infiltrating area in glioma, which could

not be seen clearly on CT scans.
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