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A Trial for Quantification of Proton

MR Spectroscopy : Relaxation Times of Each
Metabolite and Concentration Using
Water Signal as an Internal Standard

Masafumi Harada", Hirokazu Miyoshi?,
Miki Tanouchi", Hideki Otsuka"
and Hiromu Nishitani"

We conducted quantification of proton MR spectroscopy
('H-MRS) using water signal as an internal standard. The
'H-MR spectrum was measured with and without water
suppression pulses. For calculation of relaxation times,
measurement conditions of the PRESS sequence were as
follows : TR=1500, 3000, 5000 ms, TE=135, 270 ms. The
T1 relaxation and T2 relaxation of each metabolite were
calculated by fitting to the curve of the equation of the spin
echo sequence. The signal intensities of each metabolite
were corrected using relaxation times and such corrected
intensities were used for the quantitative calculation. The
concentration of each metabolite was obtained from ratios of
the corrected intensities of water and metabolites. The value
of each concentration was coincident with that reported in
the previous literature. We considered that this quantification
using water signal as an internal standard would be very
useful when the proton-weighted image does not show
remarkable change.
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MRS DERALIE, SMBEEZ V2 HEL, NEMREL
FIRT 2 HENEZEZ bNEDS, BRRAETOEREDR L,
A VORREOELE X RIS CRF pulse DA —HD /20
12, WEAHELE 25, H-MRSO¥E, BIfl L&viko
peak & PUiREHE X LRI TE 27 HEMAH Y, FrahmbV
A3 L 7> Creatine/Phosphocreatine Dpeak % FHEE 5 )
EL)SEREEIEmEEL. T, KOBEIZEEA
T, ZIZ—ETHY, WHEEIC L 2 KIREDZECISHRAER
MOZBEL DIEEPITPAEI N LT TIZHSENT VS,
Kpeak & PEPIZHE L | TEEILZ BA T HE X T TIC
Cristiansen £ 2SSTEAM (Stimulated echo acquisition mode)
EICLB2BE R o T 52, AEbhbiud, #H72i1Spin
echo % Hl#%3 APRESS (Point-resolved spectroscopy )i i
U7zt ziAA7z. PRESSEEE, STEAMEEIZHA, %
SREEIX 2 5B Y, SINAEWFIEA D 5.

BREHE

1. 'H-MRSOHIE | & iIMagnetom H-15SP (Siemens,
1.5Tesla) TC-P (circular polarized) &lhead coilz FH 7z,
PRESS#EZ vy, KEF OEUEIZIEChess pulse % I < LA
b, EZEERE D EOWESRMFR, TTRBEDHE LR
HTHa, SHEMEED/DIC, #0ELERB(TR) B X
o —BEf(TE) 1, LT X 5 (c4f 0 AEhE Tl
EL72(TR, TE) = (1500ms, 270ms), (3000ms, 270ms),
(5000ms, 270ms), (1500ms, 135ms). {UHPIHIEDEED
EE128E T, ADEIEICIZ1R2EIOMEZIT, F5HUF
SN, Fig WA T &I IC—B2.5em KO HEKTH Y,
BERIEEFLVHEKTH D, 77— & WLEII2048pointsD
Zero-filling %17 -7z I, FourierZE# 24TV, GaussBIELTH
=774y FEfTolzt, Hpeak DA E W LA, WlE
WMREI20PS2MOIEFRT T4 T 58THDH, MRS
HITERTIZT258R{58 & UprotonHREMFNEIC TREF NI
EERTERLTWVA.

2. {RAIEERIOBEISE © Spin echoll X AT1HEM & {5550
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'H-MRS O %€ it 5 fiff

Fig.1

Localization for measurement of '"H-MRS

Table Relaxation Time and Concentration of Metabolites ; The result of Christiansen et al. was reffered to compare with our calculated result.

T1 value mean+5D (ms)

T2 value mean+8D (ms)

Concentration of our data
mean+SD (mM)

Concentration of Reference (2)
mean+SD (mM)

NAA 1530+£69 321+£71 10.94:2.0 11.6+£1.3
Cr 1671+230 213+30 7.3+1.3 7.6x1.4
Cho 968+177 254437 1.4+0.4 1.710.5
Fig.2 Spectra of dif-
ferent measurement
parameters ;
(a) TR=1500,
TE =270,
(b) TR=3000,
(ai) (b) TE =270,
(¢) TR=5000,
TE =270,
J\M . (d) TR=1500,
Myt IS \rwf WMA’W “WN Ly | TE =135
-1 -2 -3 -4 -1 -2 -3 -4
chemical shify/ppm chemical shify/ppm
(c) (d)
= -2 -3 -4 N -1 -2 =3 -4
chemical shify/ppm chemical shify/ppm
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DWTIZMTFO L) 2BRICH 5.
Ms=M « {1 +exp(TR/T1) -2 x exp[ - (TR - t)/T1]}
T2RE M L AE SR DRI T D & 5 L BIRATH Y 322,
Ns = No x [exp (- 2t/T2)]

Ms, Ns '@ HllEENZEHE, M« TR=0 IZBIF5E
BURBE, No:TE=0ICBFAEFME, 2t=TEX &K

T 5.

TR, TEOELR L 7F—%% 70y L, ERgoRIcTH—
T4 T A TR, T, TR R E L7

3, BEEOHE H-MRSTHDH LN Speakld F L LT,
N-acetyl-aspartate (NAA), Creatine and Phosphocreatine
(Cr), Choline&HMWH (Cho) D32 TH5H. NAALCrD
peak |ZF 54 AHFid, —CH:ED3 DDOKREEFTHY,
Chold—N—(CH3): D 9 HOARFERFTH 5. —HKidH
oD 2EDKERFTH L2450, BHOREIIRE FE
LT, BFTOEIICRTIENTES,

Crnan=(2/3) x Cu2o X (Snaa/Sz0)
Cer=(2/3) % Chzo X (Sc/Sh20)
Ccho =(2/9) % Chzo X (Scho/Shz0)

= =T, Cnaa, Cor, Ccno, Cr2old, #NENNAA, Cr,
ChoB L UKDEETH D, Snas, Scr, Scno, Swoldk, £
ZFNNAA, Cr, ChoB L UVKOEMEFM THILE L7255
FETH B, Cuold, KOWRETHHH, MKIE55.6MTH
D, EEOHBOEKEIIHTSWIRETH D720, Mk

fta % 599

DAIEEE (Cu20) 1E, #41.7TME L7,

] R

Fig.2|2&TR, TEIZBITAARY M OBIZRT. Table
(2, K527 4 7 OHETHE L NI-BMEEH & Ke FEHE L
LCHEM LB 0OREB L O 72O CHkE %
SRL7:. NAA, Cho, Cr& bICRZATUE, T2EXHL,
AR X B ESHMEOMENTERICEATTRTH L Z
LERFMLTWAS., BRHWORIEE, Chodkdik{,
NAADE b iR E o7, NAAIL, ChoD5~10fF\
BETH A,

% =

L H b AT o 7o ERER L, EEOEKEN—
ETHLIERFHRE LTWAEY, HIEMTHIELE2ED
INE L, WEMEE SIEBISEVI ERD, BULFELE
ZoNhA, JWECBWTHEINOERKOLIEDS 2 {, BRED
B— %@ EA SIS Z LR, BRI
RKHIBAShRTWHEEWR S, EEOEKERIZIONT
b, KOEEHFPIUTIREOEBATETH LS. HIEIC
L B EKBOBLAKRE VAL, proton BRI AMRIZED
ERmELFIELT, MEE{T) I ETHICTREEERZDL
ha.
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