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Abstract

The aim of this study is to develop the 'H-MRS data postprocessing software for both
single~voxel and multi-voxel technique, which plays an important role as a diagnostic tool in clinical
field. This software is based on graphical user interface(GUI) under windows operating Systgsn of
personal computer(PC). In case of single-voxel MRS, both of raw data in time-domain and:spéctrum
data in frequency-domain are simultaneously displayed in a screen. Several functions such.as DC
correction, zero filling, line broadening, Lorentz-Gauss filtering and phase correction, etc. are
included to increase the quality of spectrum data. In case of multi-voxel analysis, spectroscopic
image reconstructed by 3-D FFT was displayed as a spectral grid and overlapped over previously
obtained T1- or T2-weighted image for the spectra to be spatially registered with the image. The
analysis of MRS peaks were performed by obtaining the ratio of peak area. In single-voxel method,
statistically processed peak—area ratios of MRS data obtained from normal human brain are
presented. Using multi-voxel method, MR spectroscopic image and metabolite image acquired from
brain tumor are demonstrated.

*IEER, RN BRMER AR o EE R, AR BRAR IR
(Graduate School of Medical Imaging Science Inje (Dept. of Diagnostic Radiology, College of Medicine,
Univ. of Korea) Inje Univ. of Korea)

* IEEBR, BILEREE BETIERE # B s RARX| A FER 20014% 25T
(Dept. of Diagnostic Radiology, Paik Hospital of Korea) 3} Aer|erigale] A LA S HMP-98-G-1-
** ERrR, SRR BRILER 019)el] 2Jah o]Fe] A1 A9l

(Dept. of Biomedical Engineering, Inje Univ. of Korea) B2 HE20024E2 A58, ALY a U 200248H812H

(544)



20024 9B BT LBEWLEH

.M E

AAIn vivo W AZFEEFHeIE MRS
Magnetic Resonance Spectroscopy) MRIETH= 5&
198010 %) 28 Fopol] AMREe] 27] Ajxsie
HAfH o2 A7-E AR ks 1A we] o8
712 Ak Adsty A B S gle W
o] Aol 2 o HEE gz & A
chol] E=go] HelS Pat ol AWe] gaAHE
Hrlshed] ARdoz ApgEo] gl

MRSE Aslshd ArZ dwal sk #AAA
(Volume of interest: VOD-& AAshke whddl we} =
A 244474 (Single-Voxel Technique)® th8-27]
) (Multi-Voxel Technique).2.2 vhdck  wh¢]-8-3714
2 shfe] 3xpdAQl ) A 2(Voxel)ol A AY3terA]
Q ARE e slyels, A T ¥
HH(slice)s 2xR1HQl 9oz ARl3lsle] o&] 7Y
o 344 & 2t Az o] A3y JuE vy
FA sz BAS ] Gakslshe el qelug
7t 7o 53 3F MR HlEe AR HF
2AL A% B AHHe) 2F tEN AHAE %
Al diFe HAE Xolt glek

MRSellA 7+ galgale] #42 MRS =3
dlo]e] 35 o] Fxa} = (post-processing)ol 2|
Z3le] o]0zt & MR Al2dleld MRSE 433}
o FARSERE dolelE HS53o 4L HEFHQY
PR g 7t gagdls Ausl 9 odalssle] 14
37] 9184 DC offsetA)”, ko]= AAHE $17F %
T Ee 7R 5 59 7FEA(weighting) -8
A4A)7)= Fe)g(F= Apodization), Zero filling,

o o
22

=

H
= ki

A8

-— a2

32l 8 Fast Fourier Transform : °}8} FFD),
7154 A4 (Baseline Correction), A=A (Phase

Correction) 5°] AlZtddds} Fujgaddel] A% o|F
ojzjo} g}, HFEHog FAIRALEHS] FFAlTHA
T EAEe] wWau)E ARkl daksisivt
ekrale St gy oleldl o8] 71A FA4=
AL dlole] 50| ghagl F MR A9 F 23
FHmain console)oll4] o] F|AAY F7FAEQl AxEg)
o7} Adx) 5 Wxe] asselder HFE o|F
oz} SR ¥ MR AA= oldt = AA
 ENS F AT & ¢ qlA =l glelA

=
T

$£39% SPle £5 ¥ 69

c}E 312 dlole] 5 S-S 43 A} fgel ¥
oxje AAelH, & Hrel aseolidor ey
o] o]Foixjtlelr B4} d7)A] /W 7HAe] wlg- 1
WA ARgAlA Al AAA] el X qlch
Hoz dibdel dx$= FdAAe] PC(Personal
Computer)doi4] olaigt 48] ¥ #4& 5348 +
U AZEHeI2] spte MR A" 2]EEE
A B olje) 424 oA ENE ¥ 5 QU3
W) gl AN AeidE 5 Sle
o, fassHe| s & Al 2Hle)] Fofutx] ¢fong
oT)ME PCAA A ulolele] BAE 3% +
3IA sETh

¥ =FldE MR AxelA] 53 394474
dlolele} oh8d e HolElE U=9= FAA
o} PCollA Az @ ¥Ao] 7bsd Ap|THEd &2
EgolE GUL 714l AFs{macro) % 55 7]
A3 A3l MRl BE 2XE A F 9l
EE s, olF AAl A 2 A #x19] A
713HEE BE FYsl dahiolle] &4 vbs
A& elalslaz} sick

90
o =2

gl

= gt

O. ool &5 A XMa| 4y

I3 12 AA el BlAFALE & MRS W4
J(raw data)E HeE|sl] dixEAle] dijE 2
(spectrumAl &5 AA - Aoz M= HAS
Hehlle £8 telojaseltt &5 clojojaziel] v
ehd 23 MRS 9457 994474 o-8-47]
W F o= upeg Azl we} Al ¥
A=l o] deixAl Fckh oHAr|Helde MR
Bgodars AAdsled sideky gl AH AR
7 Askd Ao dagt FAldde) siHAE Adds)
A g S E 997 e e E A
2 - 248 Rt AeisiAlel Ao AjAlde] MRS
dxlze) FuleAde BRAEE 25 FAll 3H
of EAlsle] Ay 2 wgvl guleA Ad=Egde
A ulg o F JYEF 39

£ A7 AR AzEegele] /MxTE MATLAB
6.0(Mathworks jit,"19)& AMSlHc). FFT 4aElsE
ol} Swap& $I§ FFT shift z8]x 415 9 4 A
2lol] gleie] Bzh (interpolation), He] @Y, FHE
of #3 dweElFE W GUC #Y U¥ 715EL

R




70

| Read Raw Data I

Single-Voxel
Technique

YES

9164 2 chgd 1Y A1 THER AE A $A pzEgels) Ay

(Multi-Voxel
Technique)

A it

.I Reconstruction MRST

Dispaly MRSI

a. Overlay anatomic
image
b. Matabolic peak ?

c. Voxel ?

" Matabolic Peak
) l _ Display Raw Data ]I __ Display MRS 4* . -
| Adjust peak position l
Time Domain Signal ' Raw data of selected voxel
Processing
a. DC offset correction
b. Zero filling Selected matabolic Peak
c. Apodization YES I K .
d. Fourier Transform Dispaly Metabolic Image
NO
Frequency Domain - _' -
Signal Processing Quantitative Analysis
] . a. Lonrentzian curve fitting
a. Phase correction b, Matabolite peak area
b. Base line correction - Matabolte pe
32 1. MRS Ay 2 EA#3Ae] B clojojay

Fig. 1. Block diagram of MRS processing and analysis.
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Fig. 3. GUI window for the calculation of peak area.
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Table 1. The metabolite MRS peak ratios of normal human brain.
FWM BG Cere
GE System
n mean+SD n mean+SD n meantSD
Short TE NAA/Cr 10 1.92+0.42 10 1.79+0.18 10 1.55+0.14
TE=25msec Cho/Cr 10 1.19+0.38 10 0.82+0.17 10 0.87+0.13
Long TE NAA/Cr 10 2.39+0.25 10 1.69+0.15 10 1.4140.15
TE=144msec Cho/Cr 10 1.45+0.20 10 1.050.11 10 1.08£0.18
(a) GE 'H-MRS
FWM BG OGM
Philips System
n meanSD n mean*SD n mean+SD
Short TE NAA/Cr 10 1.88+0.49 10 1.71+0.32 18 1.90+0.21
TE=22msec Cho/Cr 10 0.90+£0.27 10 0.85+0.27 18 0.70+0.11
Long TE NAA/Cr 10 2.19+0.65 10 1.63+0.28 10 1.97+0.26
TE=136msec Cho/Cr 10 1.53+0.26 10 1.06+0.16 10 0.92+0.34
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Fig. 8. Post-processing result of MRS signal
obtained by multi-voxel method.
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