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Magnetic Resonance Imaging of Intracranial Meningiomas
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Twenty-six patients with intracranial meningiomas were studied with a 0.5 T superconductive
magnetic resonance (MR) scanner.

Meningiomas were demonstrated as equal or almost equal intensity to cerebral gray matter on both
long spin-echo (SE 1800—2500/120) and inversion-recovery (IR 2100—2500/600) images, and were
relatively homogeneous on both images. Only one small (1.5 cm in diarmeter) parasellar meningioma was
difficult to be detected on long SE images. There was no relation between intensity and histology of
meningiomas.

In 19 of 26 meningiomas, a hypointense band around the tumor was demonstrated on IR images.
Although a hypointense rim on multiple sequences has been considered to be a vascular origin, we
believe this hypointense band is cerebrospinal fluid because of its hyperintensity on long SE images and
we named this as “‘peritumoral band”’.

IR coronal and sagittal images demonstrated good anatomical relation between the tumor and the
adjacent brain. SE images were useful in showing relation between the tumor and vessels. Because of
these new informations, MR imaging is of great value, even if meningiomas can be diagnosed by CT
scans.
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Freic

RES IR {5 2 1T 2 (Magnetic Resonance Ima-
ging, IF MRD X £ CT & bl U CIREE S5 fReE
HERTED, JEFREIEVEWS RAIIET
500, WREECOMECEE S Lo iRk
MREROLWNCIFFICHFHT, KB OBEINK
Hbh B LhL, HiEExT % MRI D2 KikE
COWTIE, BONRBRYED D &5 RES
BhH—F, BEXECT LAEOFHELRD S
EWVWOIBRETL B0, HEELZENICRT 5 MRI
DFHEIZ D\ TIRFELE—FD RMIEB LR T

Lo

LGB hbhik, 26010 HERED MRI 2o\
THRE L, #EECH#E Bbhs MRIFTR %
BlenT, ETONBMNEREL ML TRET 5.

1. MR F&

X8k, 19854E 1 A X b 19864F 2 A1z MRI %
g7 S HEE26HITH %, 2661196 F it
& hFNREE R Ih TS, BHDT
BN, FEEER O /NEE TFREATIRKT EhTE 5T,
ERK#EH, CT GomE SR X b HlEE & 20
Shic, 26, MRI fEfTLAgNe X 4 CT 2317 &
NTA,

26BIDAIERIZSIM: 741, cHE1961C, SFilbiid2
BODTSRTH S, FREBAI, AHFIIM, K
ik 3 41, BRI 4 B, "RE 2 4, WIHEES
Bl, KEH S G, FHEEE 36, AEEE 36T,
EEEEIL]1.5~6.5cm TH 5,

MRIZEVELE vy —q v —Fata
HB0.5TBEE MR-CT£E%»H\, WEBEWY
10mm, A%+ v[EI%256[E, MEFEH 1 ECHRE

Liz, R A 2RFNE, A v=a—# (Spin
Echo, LIFSE) & LTz, =2 —RKijl120msec,
18 b 2 LERERE]1,800~2,500msec (SE 1800 ~2500/
120 L, ZoRHETEREY long SE &+ M
&) B X O'SELS00~2,500/40~60% AL, [TER
[E# ¥ (Inversion recovery, LLTFIR) & LT,
R ER R E1600msec, # v & L K [H2,100~2,500
msec(IR 2100~2500/600 » 3 L, = 0iEkcEi
B IRBELES ) 2 HV, bhbhdii-—5
VBT 5 long SE BiMT{E & IR BWi{&ic X b
BEOMECKE S2M-7c LT, HBETHUT
IR &ARWE « TEIREF &< SE 1500~2500/40~60
i aEER B,

Ll Eo X 5 is @b hic MRI o,
MRI ToOEZORLEE - BH OB SHE - [EFA
H D855 s X 0" MRI o itk i o Cigt
L7,

2. % R

1) EFHoKHEE, S5

long SE % T3 EHIERE 2641256158, IR Tk
fIrfEH & hiz, long SECTHIE & hich»
T2 1HIE, £5 s 4 2 ST IELE L 7R, Scm o8
IREC, long SE@TIIARKEE XL &7t
o 7oy, IR B TRMIKEE & I2ESEEBIRED
BEE & LThit S hie,

26BI D HEENE O E B IME X EHAMKEE (B
BT A KRB DERAL) & BT 5 &, long
SE R T266+ 3 Pl BB 5 5RE, 6 FlikEE
e FHME T, UAREESHEEYR LI, 36
EBEEES SHEE R L e, IR 7132684166
REFSHE, 1060 BEEGESHETH -,

Table 1 Intensity and homogeneity of meningiomas

long SE slight

slight

IR =N hypointensity isointensity hyperintensity hyperintensity total
Slight 0 * 3 1 10
hypointensity ()] (5) (¢))] (6] ()]
.. . 3 8 3 2 16
L ) ) @ ) an
3 14* [} 3 26
e @ a2 @ @ as)

Isointensity indicates equal or nearly equal intensity to that of the normal gray matter.

( Dindicates homogeneous appearance on IR images.
includes a tumor which was not distinguished from adjacent gray matter on long SE image

"
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Tl LRI D 555 E 2, long SE #%, IR &
WTERDOBBECE CTHEEAMKEE %1
WinBHEDERDNLONRKERTH -7, 266
FIRHIE IRBTRIEH —HESHEY R LE
(Table 1),

[EE o long SEBICKITAESHE L EER
OBARE RS &, 2cm KD 4 FlEHINEEDH
E2RL, BESHEEYRT 3 FLF5cm Lk
TH-7c (Table 2),

AT HER T & 721961 DM ERIZ, meningoth-

eliomatous type 8, transitional type 6 i,
fibroblastic type 4 i, psammomatous type 1
BITH > 7ch, ZoMEBE L ESHEE OIS
M e fHBABAfRIL 22y » 7= (Table 3).
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BERE 2661 R 196 © 2 [ % R B iz long SE &
TRESFSHEE, IR § TREKS 558 il
ENBHROBIEHGRD bt (Fig. 1), (L=
DEFERECHbh5 long SERTEE®RES,
IRETREBEES 2= TR0 BEE% peri-
tumoral band & FF .53, ) Z @ peritumoral band
(%, 2cm Ml EoREE R, 226118 TR
BBt (Table 4),

2) MRI »E R4

FEIERE2661F 3 Flic s\~ Tid, X CT k&t
& LTk @R L, X CT
DO RHEEE & 2T A - L HEETH -, &
b 3 PlofEEERE: MRI -, long SEETY IR
ECHIERMABIKEE L UESHRE» % itz

Table 2 Relation of the intensity on long SE and tumor size

slight ) . slight wnerintens
hypointensity isomtensity hyperintensity hyperintensity total
<Zcm 4* 4*
2cm=, <3cm 2 1 3
Jem=, <4cm 1 3 1 5
4em=, <5cm 1 5 1 7
Sem=, <6cm 3 2 5
fcm= 1 1 2
total 3 14* 6 3 26

*includes a tumor which was not distinguished from gray matter on long SE image

Table 3 Relation of the intensity and histology

a) IR image
slight o P
hypointensity isointensity total
meningotheliomatous 5 3 8
transitional 2 4 6
fibroblastic 1 3 4
psammomatous 1 1
total 8 11 19
b) long SE image
slight S . slight - i
hypointensity isointensity hyperintensity hyperintensity total
meningotheliomatous 3 3 2 8
transitional 2 3 1 6
fibroblastic 1* 3 4*
psammomatous 1 1
total 3 7 6 3 19

* ¢ includes a tumor which was not distinguished from gray matter on long SE image

HEFI624F 1 A25A8
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Fig. 1 Falx meningioma in a 67-year-old woman

a) non-contrast CT
b) contrast CT
¢) SE 2500/120 axial image
d) 1R 2500/600 axial image
Non-contrast CT shows an isodensity tumor in right parietal region (a). The
tumor is moderately enhanced in contrast CT (b). The diagnosis of menin-
gioma is not easy by CT scans alone because of moderate enhancement and
poorly defined margin of the mass. The tumor is demonstrated slightly hyper-
intense and slightly heterogenous on a long SE image (c), and slightly
hypointense on an IR image (d). Around the tumor, there is a peritumoral band
(—) which is markedly hyperintense on a long SE image (c¢) and markedly
hypointence on an IR image (d). The tumor can be diagnosed as an extraaxial
mass because of presence of peritumoral band.

(30) HABERSE #4786 F15



Table 4 Peritumoral band and tumor size

P E {104 31

size band total
<2 cm 1 4
2 ems, <3 cm 2 3
Jems, <4cm 4 5
4 cm=, <5 cm 6 7
5c¢m=, <6 cm 4 5
6 ¢cm= 2 2
Total 19 26

EAYEDRWESHELYRL, BEILREEN
CHEL, ho—MABERELIETHE0E,
MRI CHEEE & W% 2 LA TE, MRIZE
EEOCHEZH %5 LTeHETH -7 (Fig. 1,
2).

IREZEFEAMEE EIRAE & OB DR =
MHKEL, EWMESEY RS HRCHHL 2z,
FICRER-CHMRBIEESME & LtH < Bl
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Fig. 2 Falcotentorial meningioma in a 52-year-old man

a) non-contrast CT

b) contrast CT

¢) SE 2500/120 axial image
d) IR 2100/600 axial image
e) IR 2100/600 sagittal image

Non-contrast CT demonstrates a calcified tumor in the dorsal aspect of the 3rd
ventricle (a). The tumor is little enhanced on the enhanced CT and can not be
diagnosed as meningioma by CT scans alone (b). The tumor is slightly hyper-
intense on a long SE image and slightly hypointense on IR images (c. d, e). IR
sagittal image clearly demonstrates compressed and displaced corpus callosum
(=) by the tumor which attaches itself to the falcotentorium (e).

RENT, —7, BEBE L IR ¥ CRIER KK E
BLR%E»HEIVEDRVEEBREL LTKHEE
it Shs0T, HEEE RERCKER - o
EEIKEL, HEOBRIBETH- . Z0D
IR (kT R, TERETERITER & B O BLAERM
HE & OBARYIIET A L TeERTtH - = (Fig.
2, 3).

MRI L& # & 0k 2 O M o 7o d i EE S H
B L TR IR, $ic SE ETlE L
BicHiH S hic, SEREREB X s MmE 0% x
Z AR ERE - RO A BARIC R LU 2 72 (Fig. 4).

4, & B

HEABFEEOZ M IS T X CT 133
WCERCREE T, OB CT &b
HUlEBR TR LLERR~R - BRIERY

(32)

T, EPTHEREESDRY RTINS CT &
DL THIAE O LT L T T, FOEZERIIINY
PHZHEMEIhTVWEY, —HEHEEODE
BIL T, MRI TWESE & MEH O ESRED
FOENEL, HoTHEMO2 v 52 BE
VT, MRI W CT it U T & 20145 » Ty
AHEHREENTVAY, Zimmerman 59130.5T
MEEA MR &E\2#H L, 32610 8EE o\
TEHXHCT & MRI & O HAE % H 5
L, CT 2 MRI X b fEh T\ o0 332640 1741,
FEHETH - eoBBHT, CTAMRI X h4-5T
WIcDE 1 FlS e s te LG LT W5,
sk MRI T O #iEE265] 0 i 1 fE e o
WTHERT 7o A3, long SE BTk 2661925612,
IR T ik26fflef ot A EE T H - 72, long

AHERSEE #4785 H1F%
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Fig. 3 Clival meningioma in a 50-year-old man

a) IR 2100/600 coronal image
b) IR 2100/600 sagittal image

There is an isointense mass in the medial aspect of the right middle fossa. Brain
stem is compressed and displaced backward by the tumor (b). Optic tract (=)
is displaced upward by the tumor (a, b).

SEMic THitH Ehinh-7- LI b v 2o
1.5cm OEHTH 52, IREENA S D THH
FHETH -7, ZOPlE, BEEXFECTIkBWT

HAER L DRI A HETE L, window level &
width #FHT 2 2 ek - TR UDTHIH S h
el Th B, IEFITECHEEIZ OV T ORR
e, #EECTHMRIXIHHFT<HTWBH
LB HD, bhbhIMRIZX#ECT L
NTHBEREOR HEIm B\ TR E X I &
2 T3,

BEREAE265IR 2371, long SE¥ET 3 IRETL
ABERKEAEERAZEL LRI T roEERE
DELPRDT, LhbESHEENE—IRS DM
Z\w, ZTHhIEEEEOZEE L T MRI 22 CT
W45 EVWHbhBYWELTH DM, Miczo, E
HAMKAEERASEL L ZDEVEDRWES
BEEEAIRT &5 2k, BEIEREO K X T

BEFN62SE 1 A25H
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HBHEBbhi,

Bl fE o (& 558 B 1z o\~ T Zimmerman &9
ik, T15838 (SE 150~500/30) 2B\ TIHESE
SIRED3T.5%, FEBMEL62.5%THDH, T2
5% (SE 1500~2500/90~-120) iz &\ T3 E(E
SIRED51%, WESEENA%TH -7 LE
LTwa, ER10%0EEIL TIHERAEG TER R
EESHEED L X T2EHGR cENLERESM
EZRTH, Thb XML HEEL v $Ks
BSHEE S DTHA S LHRIL T\ 5, Bydder
B4 kI, fEEERE T1, T2ECEE % =72
=7t KEAEIVEVCTHELRESE KWL
BEEE L THEYRT /-7 Icgitbhb
LT B,

b OEFIT, T15ERAETHS IR 2100
~2500/6001 TEAS S8 =36k 1 B & 7 s
o 7om, T2iERETH 5 SE 1800~2500/1201=T
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Fig. 4 Sphenoid ridge meningioma in a 42-year-
old man
a) SE 1500/60 sagittal image
b) SE 2500/120 axial image
c) left internal carotid angiogram frontal projec-
tion arterial phase
SE 1500/60 sagittal image shows hyperintense
tumor attached to sphenoid ridge (a). Internal
cerebral artery (—) which is shown as no signal
area is encased by the tumor (&, b). A small low
intensity dot (P ) lateral of the internal cerebral
artery represents calcification in the tumor. An-
giogram shows a tumor stain at the left skull
base (c). There ia an encasement of the intermal
carotid and middle cerebral arteries.

4c

WEARIKEE X b S EE S HE 2 Rl BT 50008 Ly,
3#1(11.6%) &, Zimmerman & & (ZIFFRED S EEEIKE VL long SEBOESHEENS
EThote, TOIFEAFEHDOWIKGTDHE WEHENZH » 7oy, ZOEHBEICOWTIERBTS

(34) AAERESE #4478 # 15
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&5 IHEE & B O MHME ] 5 2 DB R FELE
THIEIRA%RD ZFETH 52, bhbhomaic
XA, MRI w3t % BhIE 0 5 550 & [E5 D
BTN L oBERERD BRI 5T,

MRI &, #ilRHE EE 2 3 peritumoral band, 3~
Jebb long SEEETEHERESHE, IR ETEE
EEBHE L NIk OEE N EAE (73.1%)
KRB 5 0 HBEORKEMFTRTH - 7.
Z @ peritumoral band i long SE ¥ Ch4#& Bk
CRREOERFBSME, IR BT L NS L A
BEoBESEEY/RL, REMEESIZELT
EZXRD LA, LrbERBRCLEELRRO
FHE LTREDBRBZ E0b, bhbhiiio
peritumoral band % [&:55 /& B o B4 i ¥ e & %
Z T\ 5, Zimmerman B9 3EHEIE RIS H
% black rim 122\~ T, [EHED venous capsule
RPELTVL MEOMBKOMBLZ LD EEL
T3P, biubhou 5 peritumoral band i,
long SE #TERESHECHHE IR THHZ &hn
LML 53D EBREDEELZORD, D
peritumoral band H3EESE & iR v, B
Eid extraaxial ICh B LB2MTX A,

S S ESOZENC K X B Hd T
Te ATk, N I R B oD B4 R e e o K
BOOIBHZ LRBLL aholcdbbhTw
%Y, ¥ Siegel 5N, X B CTimt@EH BRI
&5 R OB A FHIC CHRE L SET
ECHoTeZ ERFEB L 2 eflE#E LT 5,
X # CT i s\ TR ES A B S TUBUR 2 389
Th, FEELOEFNITEL {, extraaxial tumor
DRELIXRECH B, —J5 MRLI 351} 5 peri-
tumoral band i, IR iCk\TIFEL b H{EL
EERE LR TIcDEIITTHETH 5, MRIIZRE
SEEECER TV B, EEAEOIEL L
bETHES, CT X bhdshrcEEECH NI
o LBbhs,

New L3, fEEDI0% &K X 5 CT 2T
PWIRTRETH o 7cd’, 6 BOIEFIREE L2
BrEhicbELTWB, EE, bhbho26fl
3 61d CT CIEMBR B 7R L i o b Ic B
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& & DFELHVHEETH -7, MRLEZWTL, #
DRBRAEIRT R GRIIEIE & B8 L 2 7. - Dk
21bbh, bhbhi, HEEOZENCKT % MRI
DERAEXBEEL T 5,

X % CT X X RWINE, b bkERFHBE
ERILLIcb o TH B, MRI ik EREFEE
DRI LT EMEFHZ S Iz TEEBILL b o
T, TOEBIIASLEHBHELYRIRL TR H,
XMCT LEBLTERCRESMELYHE LT
WA, B IREIEEAKAE LKAE & DM
DavhIAMBED L, EHENSELYBEE
RHL 5 2", Lasd MRIZ, BEofAr+5rhn
THI LML, B RIRWT - EREFRAE S 1
Bohb, Zo IR KBIT X 55 R0 - RE W8 1358
B L ERMESOBRELINET 5 S CEEICEN
Tkh, XBCTTREBHSZLDTERWELD
BRTERERET 5, HoREK BRI, IR
BETRALBESHKEL LTHBED bh5
DT, RKEEUESEETRIN S HEE:
Doy 5 A MIRIFT, #IEECX 58
BoRR 0 FEHE - RALBIBICR S hie (Fig. 2,
3), B LB L 0BG, X CT <M
FEELD LMo o EAHERIVTEETH B Y,
MRIZZh& @ & LCEERHT 5 2 & 550
BThHY, BAERMEICL - ThMERE > T
CTIhRAPCERTHS, #-T, HlEED
MRI fEfTRZ I3 IR Bz X 2 SR 0T « 2 hmiis s
BINL, J|ETHENEET L EbhbhidE
2T\ %, Bydder 57%, CT 134G KAL « hyper-
ostosis* BZELO I IcER T\ 223, MRI i34
BHEE - HIAEE - EORE RS LT (artifact
< partial volume effect 237\ 7o) EhTE
b, Zo EMRIZGRE-ERIBL A5 2 &
LY REEBEBOBREBEOMNMZL Y BT L
b, BEEOZHICEIL T, 24 & LT MRI &
BEXBCT LtABOFRERS B EHELT
W5,

XBMCTImkR\ T, & CT 2T LTHH
JEfE » M7 & il WX B0, ZOWE
YREENLRT S Z LRTExT, BEE Ly
ORRE XBCT »oHET S L XEE TS



36

5, — A MRIICI\TIE, IFEE A I
i3, |ESHEHRE L CELHBCRED RS, =
a2 — R0 SE BT U BEEIE v RK BB i
HMWEREETRENS DT, B EESHENK L
L TR S h 2 8 & B & OffiD =2 v + 7 A
FIBHFTH S, Zo=z-KEOE SE B
17 2%, BHIEHE & NEEBR - P KBRS 0 T EH
Bk & OBIR, TiobbEFIC X 5 ME D FEHP
encasement D3 51 HTE R HE T H 5, Zimmerman
HO% EE & ME & DBIREINET B &\ 3 Hic
BEWTHEMRIEZCT £ b dFHT, MRIDLT
EF i X % 1% @ encasement R>{RAL OYITE IS FTEE
ThHh, MRILERNBIREZ 3455 00,
#% % Ik #£ digital subtraction angiography & %
Ludswidteh i b bEERBREeRET 2
ERART B,

DEDX5ic, gEEEIAMEEORESME
F\NMEFIRE %75 L, A peritumoral band %
FTHILERH, ZoORKEML, XBMCTE
WTERIRE FEFIc kT MRIWEHTH 5
DR ST, X# CT ick\ T2 WTRE RS
BT HES & IEH RS & OB Ry BRI H H
L55MRIBERLELZLRS,

5 F ¢ ®

HEREIE2661D MRI # ¥t Uk, SEIEME long
SEfTH IRBTHAKBMKAEDESHE LR
FHLARLhIEWESHEYRL, BHAE
I —TFEXRTEMICH -7z, BHETE266]F
1961 C &% /A PR IR & & 2 S h 5 ko
B, 3704 B peritumoral band # &7, IR &
RIES & BEAE B & DBIfR Y, SE {&IXES &
% & OBIRZ B 5 TR LA, MRI X, CT o
LCEWEREFICs W CbFHEE 2 bR
5,
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