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NMR images of 20 recent brain tumour cases at the Hammersmith Hospital were reviewed with CT

scan.

Each brain tumour showed an area with increase in relaxation time. But some cases showed obscure
margins between brain tumour and surrounding brain oedema compared with CT findings.

NMR was superior in the filed of posterior fossa to CT scan. Mass effedts were well recognised by
Invesion Recovery Image because of its high-level contrast of grey-white matter and more information
about the location of anatomy by using direct coronal and sagittal images. In general, Repeated Free
Induction Decay Image was inferior in detecting tumour to Inversion Recovery and Spin-Echo images.

Since Spin-Echo imaging was sensitive in detecting the periventricular oedema, it was useful in

recognising acute subacute hydrocephalus.
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Table 1 Tumour diagnosis (20 cases)

Supratentorial tumour
Meningioma
Lipoma (no histology)
Prolactinoma (no histology)
Glioma
Astrocytoma I
No histology
Metastases
Uterus
asopharynx
Epidermoid ca
Infratentorial
Acoustic neuroma
Chondroma
Glioma
strocytoma II
strocytoma III
No histology
Ependymoma
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Table 2 NMR pulse sequences

Duration of
scan cycle
(ms) (ms)

RFID1gq0 1000
RFID 300 500
Inversion-recovery IR 14001400 1400 400
HR) IRlaomsm 1800 600
Spin-echo (SE) SE 08040 1080 40

SENGU-’W 1160 a0

Repeated FID

oA HE L NMR & o 2540 0k LUE
1z 50 L 702, # {81 Oxford Instrument £k @
A—R—avFr T v IBA, BEE0.15T(F

AARFHGRESME BuE H25

A7), BEAEE$6.5MHz TH 5, BSARL =2 4
NI BEDOFEIEE, NMR > 7 F A0 L
AT A4 ADBRICHA G, o424 L (RF
2A0) BEEZOHEOABHD, ZDOa LD
FI/NERZERA M ANRAS TS, BERFHLE
1% Back Projection %7z Two Dimensional
Method % Fiv>, 256X256D < b ¥ v 7 ATHER
L7z, NMR Bz 388D b (Table 2), £h
%t Repeated Free Induction Decay image
(RFID image), Inversion Recovery image (IR
image), Spin Echo image (SE image) T 5,
FhthTEL LTKRETFE BF) BE, Ay
v — R TEMEE (T,), A & v—A v ENIRRE
(T) &KW+ % (Table 3), 3@EHEOBEBII T
hHKFN, TEREL, RREELRS,

A Z 4 A@EL2mm T, HEISHRAF + v L,
EEOBERMIIES T 1 RKE4GTTH - 7,

£BETCCT 2T L. it —2vao
Ve bh—s24&HH A%y — (125KV, 230
mAs) TAF A AL 8mm, #1360~ 100ml
D 76% Sodium iothalamate ¥ 7z (% Megulumine
iothalamate # i\ 27z, 2 —F7vaAa¥—o 14l
k&, 20l TERECT B bhi,

w R

NMR #EFICEIEATE Rbhith o,
EH®% Fig. 1 TRLI,

NMR HE& i\ Ww{2hDT7—F 7727 3
Hote, O BEOPLCHERDOE L g2k
2588, Q BEOHOBXITL » THOIHIHIC

Table 3 Dependence of pixel values of proton density T, and T, with different pulse

sequences

The principle image parameters for each sequence are shown in the boxes:

Pulse Sequence
P
Sautration-Recovery proportional
(SR 1000) top
Inversion-Recovery proportional
(IR 14001400) top
(IRmurm)
Spin-Echo proportional
(SE 800140 and top

SEI !S(II'W)

Image Parameters

T, Ts
reduced if
T, is very

Long
decreases
as T,
increases
reduced if increases
T, is very as T,

long increases
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BRO7 —F7 727 P AHBEE,Q MBOEK
Fa—7RHBHHR, BEROLENTIhTRL
BBRERETHS,
RIEES (76/)
(— AP R
LEFACESES R I, BHERXAEELD
b T, %, ZOMOEFETXTKEAEL D
3 E\ T fE%RT, SEimage 8B bhic 6 fIT
X, BB T3RX ) K& ERTRT, MTE
REEAEROAY, BEORIIIEICHE X
iz,
(HEF DR EAIFT R
B RIS ERE 1 IR image F2< (long T))

P
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Fig. 1 Sagittal NMR image of normal brain.
RFID image (a) IR 4000 image (b) and SEos40
image (c). IR image has most striking contrast of
gray-white matter in 3 types of NMR images and
shows the detail of brian anatomy. Although
having high proton density, CSF appears black
on RFID image and SE, 040 image and appears
white on SE, 50 image (not shown) due to its
very long T, and T, values. Pons appears clearly
marginated white area on IR image due to short
T, value and slightly black area on SE image
because of its short T, value. There is a central
artifact on each picture.

R % %%, SEimage ©138 %< (longT,) R i
5, EEBCEFRIEHCTHS,

2 Il D B f PR HARE | 2 B T NS AT ISR
B (Fig. 2), IR 400400 SCaN BT, BEFET S
% (long T,), B4Fi (CSF; long T,) #fk
& (low proton density) F3HizEB R2XFIL
1 WA, SEjgsore0 image TURER O RHEE 5 <
R XhEJNTETH S, B X OB ESE
12 IR image TX { fiili & h %, SE image TIL A
F v v U X b IR E S SR O R LR
& (short T, long T,) & B335 88 % WK
e TEOENHNE L, Z DR IR scan T
RKlpncEs, BEEXREL, BHELERMIBAS<
Rz5,

—OEE L Ric v, JERFE short T {EX#
H, IR scan TR THER & FAHEAD < R 5.
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SE scan TIXBRES R#E 5 < (ong T,) &b
bhd,

BB EEE b 2 i B PRI bz X b CT ©
A B & 27 & hichl, NMR CikRsEEC
HY, LrbhBEEECERL TV 5008255
hic, Fick h EBEIREHE Ih,

BT EARES (25 R0 SE image T E R
ADBRENR Db B N, EHADERIT
NMR OGN ORIALH Y, NEHEDORKFIH
BL\,

BHES (13610)

(—BBIFT R

LEFTEREHTELD Y, BEEEYX D LK

N
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Mt s H2E
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Fig. 2 Acoustic neuroma. Post contrast CT (a),
IR 4001400 image (b) and SE, g4 image (¢). The
tumour is located tvpically at the left cerebello-
pontine angle. The compression of pons was
clearly shown on IR image compared with CT
scan. Tumour was clearly recognised both with
IR and SE image.

FEARD iz, T, TEOBKILEMEEE
LRERTH B P, EEM I ERTER, LD
D ZE LI IcBDd b i, B X 5NEED
HBET BRI FRd b hie (Figs. 4, 5). /KIELE 4
Bl NMR CRIBER 2%+ v Lz 2 flic B

'TnTh%miu@:tﬁﬁmambntcmg

6) 23, CT L4616z LrEEr
\a,

(BEE O EHIFTR)

FRIREERE b O EERBEAI T, BE, MTE,
BREDOESEHH b, MR ERT long T,
long T, N EENICEZD bhi, &##% CT T
NMR L0 b EE L AEOMEBEOE R Y &
<HHELTV I,

REZEOERWEBE CES - MEONSE
BLoBHBRIERANRD LR, IR image X O
SE image D&KW EE L RO 2 >OF S
T LT,

LARMIIE ©I1X NMR 2 CT kb L T sty
ER T, FRENIER TR D, NMR 0Ff K
BFEMMct vER S (Fig. 7).

FERDT i
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Fig. 3 Chordoma. Precontrast CT (a) and
SEisuae image (b). Although calcification
recognised on CT it was not easily detected by
NMR, according to the extent of the tumour and
bone invasion NMR is superior to CT. Tumour
shape on NMR do not show the intrinsic tumour
but the extrinsic one.

(CT X% v > & DLLE)

£EFHH NMR CHRHTE 78, 2055 24
(REEEEE) X CT CTREAED bhich o
(Figs. 4,5), NMR 0 F 3 EHOHBEREEY CT
IDiXs& D & &8 2 RE 2 Flofiz104)
(1261, RBEM 141, CT DFH 2B - T icfs
B1GIH -7, 112 L oflciiESOEERE
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Fig. 4 Astrocytoma grade II, post-contrast CT
(a) SEgso0 axial (b), coronal (c), and sagittal
(d) image. There are almost no findings on CT
scan particularly because of bone artifact, but 3
SE images show tumour existence and location
well.

COWTRAES RIERSEB ORI o 7o h’, KiE
EoBE»D B L T CT X b NMR @ 52
B icER T\,

B X s RREOESCBIL T, 2061413
¢ NMR 075 b, RBEY 6 4, CT 23R
TWBHARIFTH -, 201l Tr5 25
7 — = OJEFIT thin section CT # >,
roFvEMLaBEEREA~OEERATED LN

.-13-@:_

BAEFIMBRYSME HuE H2 5

9

Fig. 5 Glioma in posterior fossa. Post-contrast CT
(a) and IR 00 image (b) and SE,esue image
(). Tumour and fourth ventricle were not
recognised on CT scan, but NMR scan shows not
only the shift of fourth ventricle but also the
intrinsic brain tumour clearly.

Fo=wItv, QRARERERIFATD
CTc@Zdbh, NMR L b CT »MEh T i,
e =
NMR i & 5 @S2l
NMR T 3BHOEBIC & b MIEE O #Ri
Rir-oTHHEh5, ¥EREOZENICE, EE
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Fig. 6 Hydrocephalus and brain oedema. Post-
contrast CT (a) and SEpsee image (b).
Hydrocephalus recognised both with CT and
NMR. Only SE image shows the brain oedema
along the lateral ventricle clearly.

Bk, BE, BMEHEOEHRS X CKBEOESR
PLBTH A,

(1) RFID image ; [E5 & & O RIFE K
EEEOHMADDILE AL Rz, —“&D=
Y FFA M, EE GV ST B (v
FFAMBEALER) EDav 7R bHGEL
T%DT, SE image F#FEFRELXRD 5 5, ¥ic
sequence X4 < 15 LM S KM THDT, £D
A4 ATOMBIARETE, MEOEHSRED
bhaZ &b s,

"ili A
I‘ IWI

Fig. 7 Ependymoma. Post-contrast CT (a) and
IR 400400 Scan (b). There is obscure enhancement
in the posterior fossa on CT, but on the IR image
the tumour shows black area in the white matter
of pons, which shows high level of contrast.
Tumour is clearly recognised on IR image.

(2] IR image; BEIBR15D0T, &
ZENRKEEX D ABERCHAF N2V P T A K
gy, ¥ E - KEEDa v b5 A FOHEER
BEOKAE~OBELEHLES, [KHE - BE
Dz v+ FAOTDICHESIOFMA D,
CT X hEcEE D RE LHMEEOESLRAE
TEDHA) w MABHD, BHICARER, BEE,
INBEDOIFNEE DT —F7 7 7 b AR D TR
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@b bh b (Figs. 2,3), [EH & CSF X U
BEIFCERL, SEOERNE L, 7%
200ms I fE T 5 Llong T,(EX S 2oEE &
CSF X 7 7 Al e B b, KREBEOEVE
R 7 FARERANRTETHS, FalEE
JKHE + CSF ofE]® partial volume effects I X
b, BEAK long T\RERDH L 5ICR 255
DD, MEIFMRELMEBOER I\ C
ETHBRXPINTERY, NEREENS S5
ERZOXFIHEEN L,

(3) SEimage;IRimage ¢ ®&/ch, KHHE-
HEO=2v 7 A FBBEVCDT, REDREIC
AHIREDEWNZEEA LW, LichioTERT

HABEFHSMFRME 45 $25

Fig. 8 Intrinsic brain tumour in posterior fossa.
Postcontrast CT (a), IRyio0m00 image (b), and
SEioso40 image (¢). On IR image the tumour and
fourth ventricle were clearly recognised, but not
on CT. SE image shows the tumour very clearly
compared with CT scan.

¥— e B O IEHE B EZ R & T 58 % W HEl
ELTRDLND, BEOlong TfE:4 < b
Yy 7 ADERZBA &R, long T EZEEK XL
5, L OEGITREEOHENERDOTH B L
Rz 55, ZF2 0L CEARORMER - B =
YFFAMDEELLLE DB, T #80ms LR
L7z SE image i T {EictkETArHNZE 0, B
BB TH B, CSF LHIiBEE TS B 5
CRZ, BMERRERE OEHXAT 508
L,

JEWs % 7o R B BEDOTEE L long T,EX 22
I 6@ partial volume effects & [AEICHHE & H
EbhaZ ENb5 (Fig 2), PO IL—B
CHEEIALET A, SE image Tl it o ¥
hEDH BN A, I3 SE image TIIE < b
h, AETES,

&5 o B B2 SE image @ % >FlH D 0
o TCHh5 (Fig. 3). BEIRVEEZERLLT
e Rz, CTHEEOREBEYEL MV AY
AN—FTHZ LIRS,

SEis0i40 image Tl, 3538 F fol3IEAT MK IE
fiE & MM X B4R & R EFIT 5 DI IER



ABfIS94E 2 A25H

A TH B, CT THRMERBEDOEER CSF &
BEE & oFE O density ¥R L, FOiDbNE
'H & CSF & D ® partial volume effects & [H]
1%, SEjsee image TIXIEIE T EE
CSF X W bR RABDT, FOMAIEST
H5, MERABOEEN CT & NMR OfjE Tt
WwWhhBZEbHBHN, CT EE&L, Br s L
LHoZEboBDd bhinWER TS, NMR Tik2
EH LRDOLNBHE DI H\ (Fig. 1.
—ftic, AEOMERLO=v 72 ORE
i hBEWADDE0DIREAEDESIR
image & SE image MBS T X {HiH &R
%,

EFENFENESF

EHw x5 T, TAEOEEEIEHERHE
tehsroc, EzHMittoEELHARE B
BoRtE, BEOER, HHhE0BERYEET
H0ENSD, Ty, TEC X 2EBEEEN LSO &
ZAHNRUEETH D, EROEARNVBBHETDH S,
BE s & VBB DER L DT

BTN ERE S LCIES, MEE, BEX®
MR, BIREH i E0id5, BB, KREE,
T, TEOHEK L EEOEHLRKL, EBHFLO
EANIESETDELEZARETH S, MBZEITH
EORELHER I VREORE L RE, MEYH
DEBFCE ST Tichbh 5. BEXBIRE CLm
FEEO ML, short T(EX R, *MikeE
EoRVWEE TRBBRTH L 28T 5 0wiiL
0241.

CT & DLt

CT oRFNL, BENHBRL, AF v V24 20
BB, Bozeoxvdibnbd 2 &ETHD, i,
NMR O EFTIEBIABZAD 2~ + 5 2 b HiE-
i, BRFMED 7Y v T RELBT—F7 772
FRBEAERWZ L, BRENDMECE, K
SHEREE e, < WELEABBSENTEsE
ETHB, LicHoTEoHBIINEEZE
L UEREABEROEYED 5 LI B,
BRSO ER

NMR CTEMFHAERT HREERSGD LA
L < ho Tz, #FDOFETILin vitro T
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EAREIK SRR LFBRER LA, in
vivo TIX Z DBIRARIZ L 75\, BEE D % D long
THERKGEEEOMMETICL D0 E 5 5
LEHTOBERORRTH 522, % 7= Weinstein
B LIRS & A o B R AEBE I s T,
TEDIEH ¥ 1B FI R #HE L T35, Lo
2:< NMR E{g 2R ElRE L, R¥Egc
BRI O BB R SR B DN, FOEEF ;L A
B = A ATHBD T E TR,

Volume Scanning & Multiple Imaging

COZHDFERIEEOE BIC & - CTHEIPE
Tdh =iz, Volume Scanning™®z & b, Ko
Th 2RTWEBREZBOIE Z dithkok, oh
BAF VAR 2T v 72 RFHPEBRR~FHCH
5. BEETRTEAF + v T BRI 00
b, BEHLBRERD D, EFIEVRLREE
HAbEb, REr v R4 ABENLTLDBDT, B
TEAIITEHTH B,

—7, ZBWiEE&%E X Crooks 52 X 1 B
FEhic, BRI CEHEBEHECEVWRHE (2~4
) iy, ZOFHET5RWLISAT A A
ZRABAF v v L, 22T 1 ROE SRRSO
LBERRHTEBOERIBOID Z LTt
7o, XD BEOBERRE L KB ERETE,
RN CESZO 2 b ReErBETE 5 X
S5iit oz,

WA

JEE5% 2% OV 25 ) B oD B2 S o 885 ) v R s B
RIOFENE T 52, BEBHYEREECH 5.
WS BNRRE A E T, BRiEE
D=V H VA VITEEIES, FEYED
BALEFR I T - LBEEIMEL, ZhEREEOR
M¥EBEFIZA ST, =2 FEEH L REE D
TR OBEOBEOFH LB E A
5., Brash 53"z Xk 238k = o &, IEHICHEIS T
H5,

BESR S & CVEBBER O

BE Clmb R ofAnd b, HBickEm
REE DR AR D b B, Lich - TR
EBEoEeMEoEE L/t hE%, LiL CT scan
LR, EEFEROMEICTII { Do fiEAD
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