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Brain tumor

BRI AR b (MRS) OERKIGHED—
®itL, BxOT7—5snBon>0H5, L
L, MRS %040 TIC3 RS RIEE 5%
RIEEE NS EINT WS, #FO—DIZ, A
7 MVOEEEED L S ICEEBNCERETE S
DBRKERFEE L TERENTWS, ERET
X, ARZ MV EDOEE—7 DR ESTD,
HERD AL P VDEYE — 7 20T 5 E{LRK
Lk THEEENELE2HLEETH >z, MRS
EOMELE LTELT IR, EREOHIE
EOWELBTAIRTH 5. RAIRIC, BRI
% (NMR) Tz, HIEWEOHNELZEH T2
ZEIITRETH B, BE, —HEMERRCE
2RO in vivo MRS TlRREE O# &
HELHEASNTELY, L, Ih62E
KO MRS ICHTIZDHB I LIZTERV, K
ROEHIZ, KA MRS TIXFEDR~T bV

(localized MRS) 2183 728, R¥y—iz222f5
MREZEEBIZANZITNREESRVWLSTH

RiFk 5w, Bb, O3 RITHICIAREICER
S N7EALEEE (volume of interest ; VOI) #»
5DHARY M EZD FiERVS, @ RF %
B4 VOIERRIRSHEH%.® RF Z{F2
A NVDEREZBESMEMS, @A b E
DHEYE—7 DIEMERESHREL2M 5. @&FYWE
D T, (HEHEFFR) B & D Ee W REREERE T
T b BENE VDT, FDEE (satura-
tion effect) 2515, ULOFENLE L > T

{5,

SH, HxiE, IhsOREZERICANTE
N @ localized ¥ P-MRS 22 5% ) VL&Y D
NEREHT 2 HEERFEL, EBEOMK UM
BEEOFICEA LI ERE2HRET 2.
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R #

DB S

WRIT, Efp 25~40 FDIEFE voluteer 10 %
&, BfEE L U CBERERE (meningioma) 8 1,
EiME (astrocytoma) 7THITH 3, & B
astrocytoma ¥ grade 2~4 Db DThH 5,

AW 2EEB X HISHE 1.5 Tesla OERKHA
MRI/S & (Gyroscan S 15 ; Philips, Nether-
lands) TH %, **'P-MRS HIER 2 1 ViZ, %%
EFEEO2BEOIANEANV, —DIF, B
Z1locm OAFDO I A VEXFICR 5T, EHER
PRIBDISCLTHETEL DT, a1V
DOREIFEIX 16 cm TH % (coupled coil & FES),
b5 —DiF, EE llcm OFHEE 15— v DF
HaANVTHS,

EEREOFEIEIX, LEED #P-MRS a4 Va2
ELFEET, $TEEOHIANVITHOD
MRS 2HIET %, Z®d MRI 2T *P-MRS %
HiET 20 (VOI) 23ET 5, R\ T
'H OfF 5 TS —E % (shimming) 2177
STEBIZ, ISISE? 12T, LHRE LT VOI
M5 3IWITD localized #*'P-MRS 2 HIET 3.
VOI D% 4 Xid 3 X3 X3cm~4 X4 X4cm
Thot, HIESRMGIZ, BVKRLUKE2PT,
HEHE 512 M 1024 BIOME 2Tk o7, &5
72 FID &, 10 Hz @ exponential line
broadening D 7 4 V& —B8% % 53T S/N D[H
E®E» Y, original ® FID »» 6, 150 Hz @
exponential line broadening % 37z FID %%
LB[\v>7z convolution difference 3512 THIA >
HoHoETERELE, 7V 2EHLTA
R MVREBI, AT PVIAIERE, ER
DFHIEDALE 2177 o 12, F v AEHICT

£ E—7 @ curve fitting 21774\, IEMERES
ExE, 2 5DARY MV, NMRi ®
(New Method Research, Syracuse, USA) @
Y7 h =7 % SUN 3/160 (Sun Corp., USA)
TE» L TIfTiR o7,

B, BTHRNDS XD HEEERE LT3
ml @ hexamethyl phosphoroustriamide
(HMPT) %##HAL7Z NMR #RHER2E& AV
OHFLEICE V., HMPT 13537 & 165(CsH g
N,P) T, {5 7 MiEIX phosphocreatine (PCr)
56 125 ppm EEERTH D, PO T, I 1.5
Tesla CL2¥WTH 3,

%7z, "P-MRS OEE—2 D T, EREEA
DD 5 inversion recovery (IR) i CTHIE
L 72.VOI iZ 370~460 ml T, 10~1000 ms @ 8
BORL? r{ET, 2HEVKEL T 64 RIOME
TARZ MR T ERHRI ZRECLS
ERHEREC TR D 7210,

HIZE SNz A_7 P LOZY — 27 TEHME (1)
BIRO LI CEbEIND,

I=C‘N°S'V'R’Sina/ ..................... (1)

ZZT; CRRDLVYEORE, N IZNE
E#, S & saturation factor (1-cos aexp(—
Tr/T.)), VIZEIEEOEME, Rix VOIND(E
SREMT, I VOREZE®ICHAITS 0D,
@ I RFSVAAEETH?,

» s,

CZI/N'S'V'R'Sina ..................... 2)
BRDENS,

UL, BEIORDSDATHEREH
THILIRITERY, B¥RS, IA4ANVORE
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M EIEY D BRPREERTIIC & > TE > TH
26 ThHB, TR, T4 VBESHD
T 5 DIRD TH 2T AR #EE NMR T,
BEIOEE (Cr) OWEOER % A THEE
¥Y'E (internal reference) £ LT, ZDES
DEMEE D26, KRAOBEZHS & 512
LTw3, $2bb, 2H 5

C/Cr:I.Sr/IroS .............................. (3)

Y5, 22T, Cr, Sr, Ir 3&%%, WEE
¥YE DR, saturation factor, A7 b
DOESETH 5.

E72, a4 NVORRZMDI (B, field) »3—
K7z o, SMEREYEYE (external reference) %
Mz TRk, RAOBEERD S 2 LHH
BTh2., ZOHE,

C/Cr=I-Sr°Vr°/Ir°S°V .................. (4)
D & 2 THEEEYE (V) LR 298 (V)
DEREDERNRICA-TL 2,

RO E L H ik & EE in vivo MRS, R
BRA MRS ICHTIZEAZLIXTERWL, &Y
3 &, WIZEIZ surace coil % coupled coil Tl

ZEDOKEED B, field B A¥—T, external refer-

ence X VOI £ &% 2 B, WiiE%2Z T 5»56TH
5.

D&%, R¥—7% B, BBOFICE»NT:
HENROHRD B 5 RE S NIBELEBROEE
MEOHNERHE T 2121, 2RNFRDES
WERT 2LBEND 5.

C=I/(NeSe<VeRegin @>) reereeeereeee (5)

ZZT, sine £ RIZ, BEVOHD/ VA
AELEBRZET, V2KROFEHELL->T
w3,

HtERA S . H DR b EHELFEE, BEA
DEEOMEOFERD 7 7> s L%2/ED, C
hEBRWT,FEL VOl OEAOESHEER U
FEORUEETHELT, ke tnidRWE
s,

Thbb, BEFEKROR L VOI DAXRZ bV

SP-MRS I & 2 R UIREB O Y b EEZILOHS
DESER I, &T5 &
Is=Cs*Ng*Cse <Vesin @eR> wrevveeeees (6)
L7nb, ZIT, SEEERERT.
ARG RO 2HAE S &,
C=Cs*I°Ng*Ss/1s*N+S
b, RAORE (C) ¥ kdohnsd i
RBFTTHS, Lrl, SHRERERIER
SRVWEND B, Fhd, EERORZ, RO
BEOWED, EERY, BIERICaA1LDQ
factor SEICTH % &\ S HFRIZIL> T3,
EERI I, FE¥ER L LT 200 mM © KH,PO &
2L 2HAWS &, & bOESOHERICHL T
Q factor 150 % b R > T %, iz, BET
HoTHEABMDIESDEN B YL bH B, *
2T, 2D Q factor DELR b ERIC AN LT
iz 57,
DI, BRL L3, a4 VO
iz NEELER (HMPT) 2B &, ZOEEHE
Eotb23tERIC AN LENH S,
B, (NRZRDO LS CERESNS,
C:Cs'I'Ns'Ss‘Iref(s)/Is'N'S'Iref """ (8)
22T, Lensld, EH¥ER (KH,PO,) &R
DHEFE#ERR (HMPT) D A X7 b )V DOFESME,
Let XY (SEIDHE, & b OFEER) % H#IE
L 7RI 18 & M AMEEHERR (HMPT) O A
7 MVOREMETH 2. Lot XV Lieysyld HMPT
AR T OV AR & SO R B R 2 2 725
DHETE NS,

fm R

¥ ¥, IEE volunteer DI D 3 IRJT localized
MP-MRS % Fig. 1127~ 3., 4X4X4em D
VOI 5 S/N DRWARY MBS TS,
WIZ, THHEE—7 OYEDHNE%RD
%7z DHIED(NADOER %2 EHIC THRE L1z
ERERT.
@ saturation factor
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T1 values of phosphorous metabolites in normal human brain

Fig. 1 Localized **P-MRS of normal brain.
Selected volume of 4X4X4 was

obtained from the parietal lobe shown

in the *H-MRI using the ISIS method.

PME Pi PDE PCr  7-ATP  a-ATP  B-ATP
1.42 145 132 3.14 065 0.85 0.80
+0.43 *026 =+0.14 +0.47 =*0.15 021 *0.16

The repetition time was 2 sec and 512
accumulation was made.

(n=T7) (sec)
Table1 T, values of phosphorus metabolites
in normal brain.

Table 1 KIEEMDEZY VL&D T, B2~
3. phosphomonosters (PME) D & D & 25K
VA, INEIEBOYEDAERE—27TH5
7z &, deconvolution FEDEE X WEET 2 £ &
263, Z0MOE—70 T, EDIXSDEIE
10~20 %I TH 5.

@ external reference

a4 NVOHFLERICE V. HMPT @ external
reference 12 90° /S )V A 2 &4, HLE KR
HMPT A€ CME® FIc—RHOHEET
HMPT D A2 b B NT. TDHW
HMPT DOfE5Z, BH OEIE TIZD *P-MRS
iRBRbhz v, 58% 5, O HMPT OfE53,
BEOBAREEONZH S, @ HMPT © T,
BEW (128) 7o, BEOEVRURH (2
) 12 X AINE T saturation SNTLE 3,
@@, MR L% 5 VOl 1 HMPT X VBN T
W3, EOEHIZLS, 2O HMPT DAY b
WVORESED, curve fitting I TR D7z,

246

Fig. 2 The B, field plot of a closely coupled
head coil drawn by computer simula-
tion. Ninety degree pulse in the VOI
was determined using this plot.

HMPT &, SERIEHER & L TR Ic b EE R
REID 2 Uiz BidRD X 512, a4 VD B, field

HBEEESE Vol. 8 No. 4 (1989)



IR A —TH %, %D computer simula-
tion IZ £ 2R % Fig. 2 IWRT, 2D XS AER
¥J—7% B, field ND VOI DIEREZ: 90° 7SV A %
EHTZL3REETHE, 2D7:H, HMPT
D 90° 7OV R B IUL, Fig. 2 TR L7z B, field
DD S, BB E T2 VOI OFID 90° /<
WAREETE S, VOl 2EZ2HIC, ZOH
FEERAWTVOIAD 90" SV BHREL Tz,
® BEDIERES oGt

HIEXRD VOI I3, AE & ZeicERI L
b, VOIND NMR BEIZH—TH 2 D»H
BHRTH5, LrL, HEWCE VOl O TIEAE
H»oDEEORERSTREVWOTERE
FEENC CHER LU 7z, MBHIEREET 2 X 2 X

intensity

(]
T 1T 1T 7T

0 2 4 6cm

1 1 i T

2

Fig. 3 Edge definition of the ISIS localization
method.
A 2X2X2 cm phantom filled with
doped water was moved in one direc-
tion over the edge of a 4X4X4 ISIS
volume. The signal intensity from the
phantom was high in the ISIS box
between a offset of +2 cm, and then its
intensity decreased steeply until the
edge of box at a offset of 4 cm. The
good correlation is shown between the
experimental and theoretial (solid line)
date, that means the effectiveness of
the ISIS volume localization technique.

HEESE Vol. 8 No. 4 (1989)

UP-MRS 2 & 2R VIEB D V) b EMEREDHA

Zcm.

Y cm.

Fig. 4

~

o
)
a

- Wwa g o N ®

B8-7-6-5-4-3-2-1 01 23 45678
Y cm.

5 6 7 8 9 10 {1
X cm.

-1 0 1 2 3 4

Spatial selectivity of the ISIS volume.
The isocontour lines plotted by the
computer simulation shows the rela-
tive signal contribution from the ISIS
volume. The computer simulation pro-
gram includes the experimental par-
ameters, the effects T, and T, relaxa-
tion and B, inhomogeneities of the coil.
(@) 90, 50 and 5 % isocontours in the
5X5X5 cm ISIS box obtained by the
closely coupled coil

(b) 100, 50 and 10 % isocontours in the
3X5X5 cm ISIS box with a distance of
5 cm from the conter of the surface
coil.
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2cm D7 7Y Mok ZEIZERDS L T4 X
4 X 4cm D ISISIZ TR VOl DESEER
feaskoiz CH I THIE L 7). Fig. 312% D15
SMERtOTO 7 y A VERL:. HEHNE
FhRESFEONTVS,

% 72, VOIA D {5 558 & 4774 % computer
simulation I TR ®7z, Fig. 4 I coupled coil &
surface coil KDWTHKRL 7z, VOI WDREE
WPARE—TdH 5 I LHRENTz, BT surface coil
TR aA MGEWEDOBESE B> Tw5,
7B, T oM, frequency modulated
pulse ZRWTHESNIHDTH 3,

@ &E—7 OES

FRER(EE58E 2 M5 120U curre fitting' 1%
% F\ 7z, in vivo MRS T3, O%& £ — 7 # line
width 2327% ), EROVMEDEK L2 >TWw 5,
@ phospholipid % EIZHR T 2IRIAWES 25D
%, QMARIEL DL, QRIFZ S/N %
BLONNELETH S, REDQEETANY

MVERTIZ RO LW E SR TWEY, SEA

y-ap @-PTP

d NMA L
LA
: AP

IlIAILi!llJ_l||III!I|IlllllI!IIIII|1I|!!|1|IIII
10.00 0.00 -10.00 ~-20.00

PPM

Fig. 5 The curve fitting of the spectrum for
the calculation of signal intensities.
The curve fitted spectrum (¢) can be
from the original one (b), assuming the
presence of 10 signals with Gaussian
line shape (d). The difference spectrum
(a) shows only minor deviations from
the noisy baseline.

T T T
-10.0 ~-18.0 -20.0

Averages
Fig. 6 Localised *'P-MRS and 'H-HRI in a
case of meningioma in the frontal lobe.

From the analysis of the spectral pat-
tern, it is shown that a PME peak is

248

T
-25.0

—30.0

512

relatively high and a PCr peak is
relatively low compared to the normal
brain. The repetition time is 2 sec and
512 accumulation was made.
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Y-ATP

UP-MRS 12 & 2 R UIEEE D V LGB EZELDOHAA

a-ATP
Pi ppg
PME
" Fer, H BoATP
il
W !
o - T T T T T T T 1
20.0 15.0 10.0 3.0 0.0 —]6.0 -10.0 -15.0 =20.0 -25.0 -30.0
[ppm
31P0675.plot Averages 736

Fig. 7 Localized **P-MRS and 'H-MRI in a
case of malignant astrocytoma. From
the spectral pattern analysis, a PME

WzY 7 I 7 TR RIFRERSR SN,
Fig. 5 IZIEH volunteer DD localized 3'P-
MRS O curve fitting 2R L7z, $XTOE—
7 BN AT fitting E¥/2H, AT b
VOSTRT & 91T, FEHIC R W fitting DFERIE
sz,

PLE D ERPE % 5 A T localized 3*P-MRS 2 &
D ALEYONEDOEL 21T o 72h, 20
fERERTHENC, SERRET L 7ZREFIOH TRE
K72 BMEEE D 3 P-MRS %777,

Fig. 6 42 ¥ O B MO RIEAEE O FEE O 'H-
MRI & % @ localized **P-MRS %#/x L7z, IE¥
D AT b sy —> L Bie ), PME 258 <,
PCr 2 1& \», % 72, nucleosidetriphosphate
(NTP ; EETIX ATP L4tz d GTP % UTP
YEEINDZDOTHRHRL THIENG) D=2
MHcE R 5, BEETIE—®K, 20
EIBANRT MR F -2 BRTH, PCrOE
— 7 SRRV E S RS & iz, R, Fig. 7

H#ESE Vol. 8 No. 4 (1989)

peak is slightly higher and a PCr peak
is lower but not so prominent compar-
ed with the case of meningioma.

1Z 60 FZCPED malignant astrocytoma %7~
[EEER T3 PCr 2ME <, PME B4 LE <,

NTP 3B WA EA 58 5 17z, astrocytoma D
B, BEDARY N8y — 2 —EDFR
ERHIZL L, EERMERFIT 3 0 KEEZ 5
bH o7z, L L astrocytoma IZREEICHE
T2RREND B0, EFINL & ORI
TRWHDHHY, localized MRS 2B T b [E
BPODAARI PLVEBTEEEVEHVNLOD
bhHsrEbis, Fig 8 ICHNMEMCHELT:
giant cell astrocytoma OBI%ERL7zHS, ZD
56, BEEL»SARZ PABHIEZINATHLS
LHEESND, YP-MRS X, &\ PME, {&\»
PCr, W NTP /88 — v 2;RLTWw5, 20D
A7 bvin s D A¥IW T % & meningioma &
OEFNT O L LB b, EAMICEER,
&V PME, {&W PCr, > NTP D A7 b v
WY —VBRRTEEZ 5D, ZHIZELTIER
KHETH, 8T, DX, AT b
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Pi
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Averages:384

Fig. 8 Localized **P-MRS and 'H-MRI in a
case of giant cell astrycytoma.
The spectral pattern analysis demon-
strates a high PME peak and a low

F—UNIEEEBNTER L Z ML 7228,
TREC—2WRET 2 AMEEYOHIT X
EdRoTVADNEERARIDBETH S,
Table 2 12, IEF KR VHKEZEDE ) 1E&9
DT E % 7R L7z, mmolar DEHIZIZ, DK
BEER 5% EREL T3, pH OfEIZEE
O™, PiDEEy 7 Mah SEH L 7=,
EEMOD Pi, PCr, ATP D&E&EIZ, k41
FHNT T v MU THIE S LD Lok x i

(mM)

PME Pi PDE PCr NTP pH

Normal 3.9 1.9 11.3 4.9 2.5 7.02
Brain (n=10) +0.5 +0.3 +2.8 +1.0 +0.5 +0.3

Astrocytoma | 2.6 ** | 1.6 6.5 * | 2.5 * |13 *|708*
(n=1) *1.0 +0.7 *+1.8 +*1.0 +0.8 +0.8

Meningioma | 3.2 1.7 6.3 ¥ |21 ¥ [ 1.5 * |7 12%
(n= 8) +1.1 +0.8 +1.5 *1.0 +0.9 +0.9
*P< 0.05 +*+P<0.01
Table2 Concentration of phosphorus

metabolites normal human brain and
brain tumors.

PCr peak similar to those of menin-
gioma. From the spectral pattern anal-
ysis alone, it is difficult to ditinguish
between astrocytoma and meningioma.

wL»Zfb ) Z’L?‘, K(fok- L3 {EJIE@IEEE% 75)7*%
aEé niz.

IERRY & RGfEE & 2 H s % &, — /I Pi
PADY AMeEWE TR TKEE TETL Tw
2ZEBPROoNI B, BEEED PME 131E
i BREOEIZRD Shieho7z, pH 13 EE
TREF7VAVHERZR>TW, £z, HE
BHITIE PME 2BV TH ) ALEHIOMITEIC
BEOEIFZD oo,

£ £

BEIZR 72404, in vivo MRS TRR&LEY
DEEBLIZRETH 5720, SEIDOHL DHA
T,—2DHEZRHEERTHS . MRS Tit
AT MDY — B & FRRERET 21T 7%
IDHBHELBVWHETRHEH, BEKLETY
MRS 233 #E & L TRBL T L 12012, &
BB ERTH S5, SEOWFRL»S bREn
72k, MEETIX, 4% TPME, NTP #
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B PCridfEvE vy 222 by —> ok
WL pzdnhhroteh, ERICERLETR
D &, IEHME8®T Pi LU (—8 PME b4
Nanzn), ) MEMEERID RN LR
mOSNT, BETOBIAINLVE—Y (&Y
DEAIMEW Z EpHEHI S N7z, 72, PME i3
NTP, PCr iZEh L THXIZE VA, 21,
[ Bg & o §i BX & T & % phosphoryleth-
anolamine *° phosphorylcholine »SHHXT 12 %%
WENEZ SND, HNEERLZ I LICLD,
SETITEDLNTEE— 27 HO k5 %2 N
ZEBRHEATE 2, SEOBERE» S, MEV
MEBOE—2sHE2ED, R3ITRLE., 20
LD ITHENT B % H 2 BRI CER Ch .,

UL, SEBAWLHECS % ORIESR
BATWS, 5112, localized MRS ® VOI @
EMSOMETHZ, BRTHRLEL LI,
ISIS & T B HBARE 2 BE 57 0 VOL M8 5 h 2
2, ZNTHALE» o DESORELH 2,
BRI, Bl T 2 B0 & DIERER VOI 218 3
DFTOIMLW, Zhid, BEEFD DI
W3 2MET, ZOBERIZSE, LI FELR
localized MRS 238 5413 & 51275 2 2 v s
2TW5, B2, T, DMESATHS, B L
T2/NEBVOI»5,"P DT, #RKD2 720D
&, REFREZET 20, BEMICIZEGEICH
ETBDIEARFRETH S, 8 AR Z{HTH X
7X9cm? D VOI 26 5 iR LT 64 Bl
BefT2oTIRFBETHPO T, HERDZ-0
W 1REELEE T2, 20710, 2EOHE
T, %o, HORCEEMT, &) e
DT, EERKDTENT, ZDEEA N, 7,
UKD 2 eE@n<, BF, E00MEeRE
THObH20b Ly, 2812, EEICYH
EEMO T, E2RAL TV B 01T, ZHICH
MERIEENTHE, 5%, LD FETREL
BIE N FIBE 2 ik 2 MRET L 72\,

55 3 ORIRES & LT, #0908 £ LT mmolar

“P-MRS 12 £ 2[R UBEBED ) Y (LEMERLORA

UTRLT 20, MEVMKEEDKSSEES
—RIZTBRELIEmDH 5. ERMOAANEGHE
B, COBETORERZWEEZ 5N,
BB TR, FRAIEEENEML T3 IZT
ThHod, 20D, FERLERY) AMEHD
MBI, EBRLD S ETHOTTREESH 2.,
S, 'H-MRI I & D KB IERER KA S B E
EHEHT 2 FEEERLC, XEOEE 2T
BODYb—DDAELEEZ SN,

%412, FID DESNER L — 2 DES
DIECHHEIE IR TWS, EHEDY 7 b
VITERAVBIEICLD, A7 MLO curve
fitting D IERE S 11X FEA 2 A3, FID O ALEE
DES, broad DEFANEEZ LD X3 1IC L5 B0
D, Flz, TOMNEBIC LTS broad 2EE%
£ DOBAFT simulation L7z & B, BAED &
CAMESL I NI FER RV, SENE, HETk
N2 &9 R fESAE %1772 - T 328, PME,
PDE 7 &, @B OEHDIEIEL T 2 B4,
MOFETUEEITR S &, BOHEIIARS R
RAEERT, ZOMECELTE, F—20
BAER L, invivo MRS O F — & ALEE D 478
PR DOFEERZFEOLENDH 5.,

PE, SERWAETY, Broks i
R H 555, MRS TRRAA KR, HasktE 1L
ZEROV NV TITRWE 2 L ICBE2SH 2
EEZ 5. MRS Bk L L TERBICH NS
NI BENRENDITHB, S, EME
REMRRL, S5 CFH2ERERITE 25 &
IMRET RIS, Fiz, ThRBIC, FrLOLE
BEOWMRMAE VL EN S,

%12, Computer simulation DY 7 b 7 =
7 EREHEEL, RS TW2 0wz, Veterans
Medical Center, University of California San
Francisco ® Dr. T. ]J. Lawry X' Dr. G. B.
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Quantitation of phosphorus metabolites in human brain and brain tumors were made
by #'P-MRS (magnetic resonance spectroscopy) using a clinical MRI/S machine. Several
complicated factors, such as the exact determination of volume of ininterest (VOI), the
relative sensitivity of detection within the VOI, the inhomogeneity of B, field, the Q
factor of the coil and saturation factors, were considered and corrected for the quantita-
tion. Three dimentional VOIs were obtained by the ISIS method using a Helmholz coil
or a surface coil. The external reference of hexamethly phosphorus triamide (HMPT)
was used in order to quantify metabolite concentrations and also to correct the Q-factor.
Phantom studies were performed on a 200mM standard phosphate solution to confirm the
accuracy of both the ISIS volume selection technique and the use of the external
reference. B, field inhomogeneities and spatial sensitvities in the VOI were calculated
and plotted by computer simulatios. The Ts of the signals of metabolites were measured
in order to correct the saturation effects. The method was applied 10 normal brains and
15 brain turors including 8 meningioma and 7 astrocytoma. The integrals for metabolite
signals were determined by using the curve-fitting software. The concentratin for ATP,
PCr, PDE, Pi and PME were 2.5, 4.9, 11.3, 1.9 and 3.9 mM respectively in the normal
brain. In the brain tumors. phosphorus metabolites were decreased except for the Pi in
both tumors and PME in the meningioma. These results encourage the possibility to do
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the quantitative analysis of metabolites in diseases using the clinical MRS.
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