|

) <

The University of Osaka
Institutional Knowledge Archive

Title |MRLIC & 2BAZEPIBEIETE O R BRI M-SR T34
oA FAt-

Author(s) |HA, BH; WE, B8

Citation | HAXREZFREIRFSHES. 1996, 56(1), p. 1-8

Version Type|VoR

URL https://hdl.handle.net/11094/19311

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



MRIIZ & % SHZE Pt AR AR D BB

ERAIA N

— B TR G OH M —

HH B

mE HE

KL A SHRITREMRY » 7 — (3 KBRERKFHETHRE)

Role of MR Imaging in the Differentiation of
Benign and Nonbenign Intracranial
Meningiomas : The Utility of Contrast-en-
hanced T1-weighted Images

Yasunori Tanaka, Michimasa Matsuo

The purpose of this study was to develop useful criteria
for distinguishing nonbenign (atypical and malignant)primary
.intracranial meningiomas from their benign counterparts by
using magnetic resonance imaging (MRI). To determine
useful MRI findings for this purpose, 12 benign and five
nonbenign meningiomas were retrospectively evaluated
according to the following items : 1)tumor signal intensity
on plain T1-, T2- and proton density-weighted images, 2)
degree of perifocal edema on T2-weighted images, 3)mor-
phology of the tumor margin on contrast-enhanced T1-
weighted images, 4) presence of irregular nodule and/or
mushrooming pattern on contrast-enhanced T1-weighted
images, 5)homogeneity of the tumor on contrast-enhanced
Tl-weighted images and 6)presence of marked skull destruc-
tion.

Markedly irregular tumor margin, presence of irregular
nodule and/or mushrooming pattern and markedly
inhomogeneous enhancing pattern were significantly more
frequent in nonbenign meningiomas. We defined these three
MRI findings as nonbenign findings, and tried to categorize
meningiomas by the number of nonbenign findings. It was
found that 10 meningiomas with no or one nonbenign find-
ing were benign lesions, of four meningiomas with two
nonbenign findings two were benign lesions and two were
nonbenign lesions, and three meningiomas with three
nonbenign findings were nonbenign lesions. The two benign
meningiomas with two nonbenign findings were accompa-
nied by increased mitotic activity or brain invasion.

Contrast-enhanced T1-weighted images were considered
very useful in distinguishing benign and nonbenign
meningiomas.

Research Code No. : 503.9

Key words : Malignant meningioma, MR imaging,
Contrast-enhancement
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BARRAE I, RBMEZEAERD13-18% % 00, —ikH)
I RYERES & S DA, MY Canaplasia GRIZRL) 7R
T OO 11%FHT HY7. BEBERT O, BREE
HELCREEE S Bz, W LEWFHNIL, T
DEME ABIATV, ZORRPFEEL OTRELRY E&
WCYIBRT 2 2 EHULET, iAo REMERNZEIIEET
HBY D, CTIZ X 5 IHFEN RN O RIEEER 22
BEICIIHBNE C RNV, MRUZ L 5E1Z, b
NbNOHBIRY T, Demaerel 5¥ 235054 2 FlDmalig-
nant meningioma (Ll Fmalignant) {220V TGRS L TV % DA
Thb. bivbitd, Gd-DTPA%HV7-#EEMRIIZ X )
FEAIEE O B ENERIZH 2 R AT,

X4 &

19884E 5 A 42619944 5 A Oz, KILL A THHEEFH
BE i THEREMRIR(R M, 2 B LI EER AT
N, 19934EFEWHOSE |23 T (19934 LU DEERIZ D
WIS 7 L /3T — b & RE L 72) B R RO T O
£ L T2 FEMIASEAEES 1B 9 b, fAE4.6cmEL
Fo17@%E SR E LTz, 4.6cmbl EOFEFIZRE L=DI3,
FEf L 7znonbenignBED 2 221213 5em 12 72 v b DAFED
bNholl t, MRIFTROEEWISESEOMEL X
FawE bz, 5 ET Hbenigntf L nonbenignEF
DEHEFIZEIRACICTLILENH 7205 THS. MR
imagingld, ¥— X Y A#EZ 7R F—2HISQST)BEIT
FM10(1.0T) 2, ~v Fa4 L% HWT, spin echoik:
OREWHED 5\ IIFERETE %2, T158FAME © 600/15/2 (TR/TE/
excitations), T2HF{Z . 2500-3000/90/1, 7'0 | »FEEHH
& : 2500-3000/15/112TH§72#%, Gd-DTPA 0.1lmmol/kg %
RIS L, EEHTIRIG 2 g, SRE, &K
Wifgm ) bAoA Ly 1 HFAEHGE L. AT 4 RAEIF3-
Tmm, A7 4 AMMEIX0.6-1.4mm, 7 MY v 7 A4 A X256
x 192, FOV 210mmT& -7,
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B 5 N/MRENZ % 2 % OBESHREHE Hiretrospective 2,

1. BEOTI, T2B LU0 b CHERREIC BT 2ES
SR

2. perifocal edemaDFEJE,

3. BB DL

4. irregular nodule % \*|Zmushrooming pattern D45 .

5. EEETIHERGI B 2 EEAEMES O —ik.
IZOWTRES L, BICEET 216MIC0W T,

6. BHL LICE TREABHIBEOFE.
2oV T HIRES L7z,

WHO% 8 T, #MELF M Zgrade 1D b @D % benign
meningioma (UL Fbenign) & L, grade I®meningioma§ 7%
Hatypical meningioma (UL Fatypical) & grade IImeningioma
$ 74 Hmalignant meningioma (2L Fmalignant) #nonbenign
meningioma (Ll Fnonbenign) & LT, ¢, Fit6 HEDS
5, x5 & L721748 (benign 1218, atypical 2 18, malignant
3 f#) 12 8BVv> Thenign#f & nonbenign®f & DRI HEEHFM4
FEZDRD, MEOENIHFHATHILEIONL LD,
hE L7,
1. BEOT1, T2B LU0 b U HERRGICBI 2ERE
FEDFFAiiIX, Elster 5'Y%°Demaerel 58 D F#E 2 - T,
Table 10 & 9 (ZFEBFAER OS5 IREE & KR BIK VR D1E
IR L B, EHNFRLSLEEREOV L oHID
BB PN BB E IR S B L EEHME LR E L.
#iR1d, Kruskal-Wallis testlZ & 28R%E %17 7-.
2. perifocal edemaDFEFEDFEMIL, edemaZ 2D\ L D
(grade 0), HNEHFA> Hedema®iBig F TOMEEEAT cm il 7555
0 T\ d D (grade 1), lemBh E4emEi#iod b @ (grade

MR & % B PIRAISIE 0> REE SR I

2), 4cmblED ¥ D (grade 3) & LT, T2MFAEIC T,
Kruskal-Wallis test = & 5 HisE 247 - 7.
3. JEHDLFOTIKIC DV TIIE AT R 1 T 3R
L, Fig. WIRT & H1T, 1. EHELEFIZIZFHRLLO
(smooth pattern), II. /NEZ%MMEHT 25 D (wavy
pattern), I, Z3IRTHEED 1 B2 2 DLLF Dnotch
A9 % b D (mildly lobulated pattern), IV. 58K CIEED
I W2 3 2LL EDnotch % 49 % b @ (markedly lobulated
pattern), V. shaggy pattern® 5 DD ¥ % — 24505 7=,
=B, 1D LI 5%  Uidnotch pattern |2 134538
¥ smooth pattern & L, 1-2mmAERED/ & 22288 K2k
DYtridshaggy Tld 7 CHIZE®, BHEENNA DAL &S
IR L72b D& shaggy & L, iFNDE AR T bshaggy
LHEEARONL S DIEIVE L7, 1, 1, %smooth-mod-
erately irregular margin, IV, V% markedly irregular margin
&L, BENBOBIKE 2 BICH T CHML, &Rt
Fisher's exact probability testlZ TH5E L 72,
4., irregular nodule £ mushrooming pattern |22\ T (23E 7%
T1SRFEIZ TR L, Fig.2, 10 ICBEERL SOV
LAY BB % LT REEIREE, HLVEBADLDL AT
D 2R T HREAELIEHIREE TEORAED
8mmIl E?D & D Firregular nodule & L, ME#I#EAA T 4
AEN, WAEEBEICL > TFOREE TV s b IEE
KI5 DFREEHIRFEE D & 5 12/ 2 2 b Didirregular nodule
L& L&A > 72, mushrooming pattern & i%, 19824FENew b5
A%, malignant meningiomalZ 5819 & L 7 CTH R T,
Fig.2, WHIRT &I, HEHOIRREET 5 6 MEIH -
T2.5cmbl FZEH#ERT 21825\, G O & ) I2ERIRERS
PHODERTELTY, MLy ARIIBFICERT 20
b FEAMIZ (Zmushrooming pattern & # 2 6N 5 Lk _TH

Table 1 Visual scoring systam for meningioma signal intensity

Score

Features

T1-weighted images

g s W N =

Markedly hypointense to gray matter, nearly as dark as CSF

Mildly hypointense to cortical gray matter but easily distinguished from it
Nearly isointense with cortical gray matter, may be difficult to separate
Mildly hyperintense to cortical gray matter but easily distinguished from it
Markedly hyperintense to cortical gray matter, nearly as bright as fat

T2-weighted images

g W =

Markedly hypointense to cortical gray matter, nearly as dark as cortical bone
Mildly hypointense to cortical gray matter but easily distinguished from it
Nearly isointense with cortical gray matter, may be difficult to separate
Mildly hyperintense to cortical gray matter but easily distinguished from it
Markedly hyperintense to cortical gray matter, nearly as bright as CSF

Proton density images

g oW NN =

Markedly hypointense to cortical gray matter, nearly as dark as cortical bone
Mildly hypointense to cortical gray matter but easily distinguished from it
Nearly isointense with cortical gray matter, may be difficult to separate
Mildly hyperintense to cortical gray matter but easily distinguished from it
Markedly hyperintense to cortical gray matter, nearly as bright as fat

Note : This table is reprinted from Demaerel, et al®’ .
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D, bbb O Tid Z Opattern b mushrooming pattern
&R 7 L7z, irregular noduled % \*idmushrooming pattern
DWTUDERDHZHDE, WTFRLBEDLEVE DD 2 B
20V CRHili L, #%5 % Fisher's exact probability test (2 THE
% L.

. TEARART VR BT % IE 5 Wiﬁfr:_ﬁ'@i@_'ﬁk.@ng
Fi FEBENES %, FEWIC L CGEEE I A, PEE
BREZTHHER, ROEELEVWLIEE o7 ﬁ%;’i”%r
RWHEEIZE L, Figl3lRnd Z & £, BHENEH?T 1 2D
T & BB b @ Zhomogeneous, 2 DD HELD S D
Zmoderately inhomogeneous, 3 2D LML S D%
markedly inhomogeneous & L T, #ij 2 3 % homogeneous-
moderately inhomogeneousff & L, TAEDL GhHT 2
OV TRHIE L/, 22, EESMIEFET 2 LB bR
cystic region, spottyZe/N S 72 FHIE, M & bl L HHiE,
meningeal sign'" & 7z i3 flare sign'? & % Z & 12 FHEULEF
OFHHL & L7z, #55FI1IFisher's exact probability test (2 THE

EL7:.
I. Smooth 1. Wavy
)
e
I Mildly lobulated
. (two or less notches

) per any one image)

o

I, 11, IIT : smooth-moderately irregular margin
Markedly lobulated

(three or more notches v,
per any one image)
X

)

IV, V : markedly irregular margin

Shaggy

] -

Fig.1 Classification of tumor margin

L. Irregular nodule II. Mushrooming paltem

positive

Do @7

negative

C

Defined as pannus extension 2.5 or
more contimeters long, extending
over the cerebral surface from one or
more aspects of the globoid part of
the tumor. (Paul FJ New, et al.
AJNR 3 : 267-276, 1982)

—

Fig.2 Schematic view of irregular nodule and mushrooming pattern
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AR E G o THEPI R NE O MNER 7 Table 212787,
benign, nonbenignid, ZALFALI2AM (70.6%), 5 1#(29.4%)
T, PFEERIE T TN56.35, 52.6TH D, nonbenign

AT Rk o 7z, Bicthid, benign TIXLIEASER T
nonbenign CIEHHAELTH o 7-.
E 5 D attachmentld, benignf TIL, sphenoid ridge,

tentorium, parasagittald %\ 23 falx, convexitydSENE
3 fE472, nonbenign#ETIE, sphenoid ridge 1 18, tentorium
2 f, parasagittald % \dfalx 1 fill, convexity | fAIT#H Y,
TRERN BRI & B R d o 7.

AR 6 JHH OMRIATR % &4l L 25 R 1, DFDIE
(THh5.
1. BEOTY, T26LU070 b BERABICHII31EE
S8 (Table 3) 1 T1, T2, 7’0 b X EEERIREDBDBDIC
BT 2 BEMICE B RO %7 o 72 (Kruskal-Wallis test,
H<Y o0 )
2. perifocal edema®¥EE (Table 4) : grade 0, 1, 2, 31,
benign#f CldZ 1 2h3 {8, 118, 6 &, 2 18T, nonbenign
HTxEhEh, 1A, off,, 218, 2METH), 2HMICH
BEZBO Do 7z (Kruskal-Wallis test, H< %50 ).
3. BB OIDZEORIK (Table 5) : markedly irregularid, be-
nign 128 3 8, nonbenign 5+ 5 M8C, 2 BHEHICETE
7% 5 7: (P < 0.01, Fisher's exact probability test).
4, irregular nodule % W\ iEmushrooming paltern DA
(Table 5) : WZEDWTNAZFAD- S DI, benign 121EH
2 {fl, nonbenign 5 i 4 8T, 2 HMICHEEELEDZ(P
<0.05, Fisher's exact probability test).
5. EFET1EBRICS (T 2 EHEARBES DY —14% (Table
5) : markedly inhomogeneousid:, benign 1218 1 i,
nonbenign 5 fiif 4 ¢, 2 FRMICEEEL RO (P<0.05,
Fisher's exact probability test).

I a. Homogeneous / Y

( one component

\u/
I'b. Moderately inhomogeneous

/”ﬂ\ two components
(
as

1. Markedly mhornogene ous____

(E J

Fig.3 Classification of enhancing pattern of meningioma

1a, I'b: homogeneous-
moderately inhomogeneous

three components
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Table 2 Summary of patients

Note : No statistically significant difference was
demonstrated (Kruskal-Wallis test, H<y5y)

Table 4 Grade of perifocal edema

Grade
Histology 0 1 2 3
Benign (n=12) 3 1 6 2
Nonbenign (n=5) 1 0 2 2

Note : No statistically significant difference was
demonstrated (Kruskal-Wallis test, H<55s)

6. FBELLEICR RBHIRIBOEHE (Table 6) : benignBElZld
R51F, nonbenign 5 EH 3 MICR SN, MEEMICAE:E
%72 (P <0.05, Fisher's exact probability test).

REESNLIhs 6 DOFHEEE D) &, WEEMICHE
EZDH o7z, OFEWLLEAEE, @irregular noduled 5\
{dmushrooming patternDFF7E, @IEH (2K — 7z & &4
&, %benign& nonbenign& DERIZHH TR & # 2
nonbenign findings & KI5 2 & & L7- (BiiEgd, fEis
VLY LOSBIET 2D TR RVOTED LI -7).
*R & 72 o 721 7HIRIE Dnonbenign findings % &% 7 E#
Table 7L/ L, benignfl, atypical 5, malignantfi]% 1 4
T2, ENEFNhFigs, 58 LUFig.6ll2RT 5.

KiZ, &MEHZOW Tnonbenign findingsA\> { D580 &
NEDEMRE LIz, #E%Table 8I27RT. 1 2UTFD
nonbenign findings Z i@ % b DX 4 Flbenign T, 2 DL
@B b7z 7D 5 5 @A nonbenign TdH o 7. 3 DD

Histology No. of cases/% Age (year) Mean age (year)  Size (cm)  Mean size (cm) Male-to-female ratio
Benign 12/70.6 33-79 56.3 4.6-9 5.9 4:8
Nonbenign 5/29.4 41-68 52.6 5-8.5 6.3 4:1
Total 17/100 33-79 55.2 4.6-9 6.1 8:9
Table 3 Signal intensity of tumors Table 5 Correlation of MR findings and histology
Histol
Imaging sequence Srads - =gy .
and histology 1 2 3 4 5 Benign Nobenign
MR findings (n=12) (n=5)
T1-weighted images Tumor margin
Benign (n=12) 0 5 6 1 0 SMI (%) 9 (75) 0 (0)
Nonbenign (n=>5) 0 2 2 1 0 MI (%5 3 (25) 5 (100)
T2-weighted images INMP
S R IN and/or MP (%) 2(16.7) 4 (80)
Benign (n=12) 0 0 4 8 0 ,
Neither IN nor MP (%) 10 (83.3) 1 (20)
Nonbenign (n=5) 1 ] 3 1 0
Enhancing pattern
Proton density images HMI (%) 11 (91.7) 1 (20)
Benign (n=12) 0 0 10 2 0 MIN (%) 1(8.3) 4 (80)
Nonbenign (n=5) 0 1 3 1 0 Note. These three MR findings proved to be statistically significant (p<0.05,
Fisher’s exact probability test). SMI = smooth-moderately irregular, MI =

markedly irregular, IN =irregular nodule, MP = mushrooming pattern, HMI =
homogeneou-moderately inhomogeneous, MIN =markedly inhomogeneous

Table 5 Meningiornas adjacent to the skull bone

Marked* skull destruction (24)

Histology = +
Benign (n=11) 11 (100) 0 (0)
Nonbenign (n=5) 2 (40) 3 (60)

Note : Statistically significant difference was demonstrated (P<0.05, Fisher's
exact probability test).
* Extend into bone marrow or more peripherally

7z 3 {82 Finonbenign Td o 72, 121f Dbenign® ) &
nonbenign findings # 2 {2 T2 D2 R SR, 0D
1 DR I Emitotic figureASH 377 ¢ BLEIAY 72 1%
BERL7:D, FMTR CIISHOMEIZIE- &R &K
EENOBRBEHFRSNAFIT, MRITIE, [EE D&
CAEET, BNZEIZIB - 7zmushrooming pattern d & & 117z,
flo> 1 Filix, HEEEE9 (1 mitotic figureSR R H L B, B
DT REVEATREE & 72 12 OB RIS DT HEAT S 726l
T, MRITI3, [EENi%AREET, irregular nodule b 520 5
niz. WEELRIEREREGERLOESETHY,
D9 5 5 il nonbenign, &Y @ 3 fHD ) L 2 A mitotic
figure DR H I Dbenign T4 1), 1 f8idtypical Z2benign T
o7z, F72, nonbenign findings% 1 2 il L Zedro 7z
b DIEER), MR Cmitotic figure b H 7 7= F AR 2 B
HEEETLLOTHo 72,

HAERERE #5658 H 15
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Table 7 Patient data

MR findings

case No. Irregular nodule Homogeneity Time to detection
(age, gender Tumor Size and/or an of recurrence or

Fig. No.) attachment (cm) Margin  mushrooming Gd-T1WI Histology no recurrence

1 (64, M) Convexity 4.8 SMI - HMI Benign 3.3 years to recurrence
2 (33, M) Parasigittal and falx 7.2 SMI - HMI Benign 5.5 years, no recurrence
3 (60, F) Parasagittal and falx 6.9 MI - HMI Benign® 5 years, norecurrence

4 (56, F) Tentorium 4.8 SMI - HMI Benign 0.8 year to recurrence

5 (48, F) Sphenoid ridge 5.7 SMI - HMI Benign 3.3 years, no recurrence
6 (79, M, 4) Convexity 6.6 SMI - MIN Benign 3.2 years, no recurrence
7 (37, F) Tentorium 5.7 SMI - HMI Benign 2.5 years, no recurrence
8 (49, M, 6) Convexity 54 Mi - MIN Malignant 2.5 years to recurrence
9 (50, F) Tentorium 5.7 SMI - HMI Benign 2.3 years, no recurrence
10 (63, F) Sphenoid ridge 4.8 Mi + HMI Atypical 1 year to recurrence

11 (62, M) Parasagittal and falx 5.0 Mi + MIN Malignant 5 months to recurrence
12 (72, M) Convexity 4.6 SMI - HMI Benign 1.5 years, no recurrence
13 (59, F) Parasagittal and falx 5.1 SMI - HMI Benign 1.3 years, no recurrence
14 (73, F) Sphenoid ridge 5.1 MI + HMI Benign® 1.2 years, no recurrence
15 (43, M) Tentorium 7.3 MI - MIN Malignant 0.8 year, no recurrence
16 (45, F) Sphenoid ridge 9 Mi + HMI Benign 0.7 year, no recurrence
17 (41, M, 5) Tentorium 8.5 MI + MIN Atypical 0.3 year, no recurrence

Note : SMI=smooth-moderately irregular HMI=homogeneous-moderately inhomogeneous MI=markedly irregular MIN=markedly inhomogeneous

# Mitotic figure was seen.

% =

SHEE M BIERE OMi R R TRR S A MABFIITR & L
T, high cellularity, focal necrosis, #/MEAFHIDZ L,
mitosisDTTHE, PHFEEIREEAH D' W Jisskeldinen 5
kB L, EEfMB#EO 5 FHEFEIL, benign,
atypical, malignantTE#N €N, 3%, 38%, 78% T,
nonbenign D FHHEF D benign DE L& KIRIZ L\ - Tw i,
7o, FREERE, MEEHEAR, HBREFOVWITRALIIBV TR
benign D14 %7%%atypical £ 7z 1), atypical®21%7%*malignant,
5.3%%’sarcomatous meningiomalZZ > TWz kw9, Lz
Mo T, MBFENBEROTREMATREE SN D84, i
DASLERE, AR EELFHUFLETHY, £
DIOIATHI O REMEERIZM I EE L 25,

T N HIENE 4223 D nonbenign DEI&1E, F OHEE
FHIEFESBET LV ELRED7202-11%27 LEH D
BH5, bUbNOBE17MEb 5 E(29.4%) £ Zhz k&<
LE>Tw5, #OBEHIE, Table 9II/RTIE {, Hfiak
THIBHEAMRI & 61T, TEEHR AT 9T b 2 ST
ERBEEES 18 (Z @9 B Tid 5 189.8% A'nonbenign TFER
DHEIZAKT2)IIBVT, SemMl LD b DIAHEIC
nonbenign#¥% { 54172 (P < 0.05, Fisher's exact probability
test) T & BHHENS. B, —MICHEPIERE
SHETREENBHEDIS 252 5050 WO L,

EH8ELIH25H

Table 8 Correlation of the number of nonbenign findings and histology

No. of Benign Nonbenign
Nonbenign findings (n=12) (n=5)
0 8 0
1 2° 0
2 2" 2
3 0 3

# Mitotic figure was seen in one case.

Table 9 Correlation of tumor size and histology

Histology <5cm (%) z5cm (%)
Benign (n=46) 37 (80.4) 9 (19.8)
Nonbenign (n=5) o (0) 5(100)

Note : Statistically significant difference was demonstrated (P<0.01, Fisher's
exact probability test).
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nonbenign Tl HaEASHE: L BHEALM:D1.3-36% & BB
ERBIT bbb OB THEM 46, otk Fle 5
B TdH - 72, PHAE#IZEI LTI, benign-nonbenign ]
IZEE RV EENLY VA, bbb NOFEF Tidnonbenign
DI R R o 7.

KIS, B L7z 6 HH OMRIFT RO RIZOVWTEE T
5705, WHOZER 1235\ TREMEIE O M09 BT D55 e
AEHI S WA HEITR, T4bb
- frequent mitoses
* increased cellularity
- small cells with high nuclear cytoplasmic ratios and/or promi-
nent nucleoli
* uninterrupted patternless or sheet-like growth
* foci of “spontaneous”or geographic necrosis
% LUF Tldhistological aggressiveness & #H T 5 = k127
5.

1. BEARIOT, T2 L0570 b BERRBICHTS
ESEE

Demaerel 5¥1%, 2 fil™nonbenignidftiD48%1 Dbenign &
MRI_EDESR; DAE 58 A S XX BT X e dro 72 L kR T
BY, bUbhOWETD, benign-nonbenign |27 %77
2RO, MEE OSSR & histological aggressiveness &
PRI 2 W e E 2 5.

2. perifocal edemaDFefE

Demaerel 5¥1Z, MRIIZ X 21851 C, [EEOESIRE L [F
Fk|Zbenign-nonbenignM 1B & I e hr o2k LTH
D, CTIC X ZIRETTIE, Alvarezb%, Servob?id,
perifocal edemaDFEE & histological aggressiveness |2 AHE 4
iZ7 & L, Vassilouthis 5'5idperifocal edema? S 7 4
D3 % Dhistological aggressiveness % RET 5 & L, ¥
7z, #filZDietemann 5'® {ZedemadiZe v 2 & 1L BNER A~ D
1z~ L, histological aggressiveness ¥ 569 it R Cd 5 &
HMRTWD, bNbIOFFR T, perifocal edema®FEEE 1L
benign-nonbenignMl CHEZEZ RO L7, TD L2,
perifocal edema & histological aggressiveness & (O BSE |2 (%
—TEDRIEI% {, perifocal edemaDRZHIZ1Z, FEHEOK X
&, TFEEPAL, MR, vascularity, MEBHIBLOTHAEEDH

IZ & BEFIRDIEM, edema fluid DIYE D, proges-
terone receptorD A S EDL { DEHEHI LS LTEY,
perifocal edema D2 | S FHR/E D KBS 21357 72 2
EEZL.
3. EBEDDBZOWIR

CTIZ L AHETTIE, Alvarez 5% itbenign-nonbenign &2
BFEEZ LD/ LTWVAD, Vassilouthis 'S, New b
¥, Dietemann &' 13 JEF DI#E A& dhistological aggres-
sivenessAVRIE S ML D EDDOFFRTH A LibRTHEY, b
NONOBETY, WEREBIZnonbenign 2B E 2% <,
nonbenign§ 7 1 Lhistological aggressiveness SR = 1.5
CEODFRTHLEELD.

Fig.4 Benign meningioma without histological mitotic
figure in a 79-year-old male (case 6)
Contrast-enhanced T1-weighted (SE 600/15) axial
image :

The tumor shows smooth margin and markedly
inhomogeneous enhancing pattern. There is neither
irregular nodule nor mushrooming pattern. One
nonbenign finding is revealed.

4. irregular nodule & % \Mdmushrooming pattern D7 4
Vassilouthis 5 '%, Alvarez 591, CTIZ L A 2BW
T, MB350 528§ % “fringe” {£ 7 nonbenign (24 12
ZCROLND L LTVDH, “fringe” DEHRITEDLTL
V.o Lanl, BS <Cbhubhov 9 irregular nodule DAFEH
AELRLOLBEULBEEZ LN, REE~DRBEI S
PNERTHLEEZ D, bNUONOWETIZ, irregular
nodule DA D A4 Tldbenign-nonbenign i |2 # 75 % 506 72
77z, mushrooming pattern & {&, New 5¥#%, malignant
meningioma |lZfEE9TdH 5 L W ZHUE L/-CTHFR T,
Jddskeldinen 5* $ nonbenign 67 % |Z52&, nonbenign |Z4F
BRTH 2 LB<Tw5, LHL, Alvarezb¥, Servob?
DCTIZ £ A7) Tldbenign-nonbenign M I H E X3 2 h o
72ELTWA, bbb DRE T b mushrooming pattern®
B A nonbenign CFEICHWEIIF A o7 LavL,
irregular nodule& % \*{Imushrooming pattern?® 427 { &
EBLpERR0 A S DldnonbenignlZHHEIZ% | histologi-
cal aggressivenessAVRIEZ SMLAMRIFTHRD 1 D& EZ Hh
7fi
5. EFET1IERGRICS 3 EEREOHE—
TERANRANZZ LI T ldnecrosis & 5\ eystic change
TRBEL TR LEEZ LN, HEECTIZL 2B TIE, Servo
BIIERANAZEY L Chenign-nonbenign 12 & B354 2 A
27:& LTHEY, Rohringerb i, benign®23%,
nonbenign®64 % | I — L AN R A ROIHS, WEDE
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Fig.5 Atypical meningioma in a 41-year-old male
(case 17)

(A)Contrast-enhanced T1-weighted (SE 600/15)axial
image, (B)and (C)Contrast-enhanced T1-weighted (SE
600/15)coronal images : The tumor shows markedly
irregular margin (arrows), markedly inhomogeneous
enhancing pattern, and mushrooming pattern (asterisk)

. Three nonbenrign findings are revealed. This mush-

rooming pattern could not be detected on contrast-

enhanced CT obtained in the axial plane.
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BB LRI EEDbS. Contrast-enhanced T1-weighted (SE 600/15)axial image : The tumor

= ' . e L : shows markedly irregular margin, markedly inhomegeneous enhancing
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