£5 : Ar)eE SHER dlolel 9] He] 3 242 54 workstatione] obd U4 PC] win-
dows +HAAANA 52 + JEEF GUI(Graphical User Interface)”|4t¢)
Spectroscopy £4-8 E7-& /st

CHAM 9 g - S/We] 7k MATLAB(MathworkAl, B]5)& o]-&sle] PCS window &3
AlAlef A GUI 7]4keZ F2ksbA] sisick. A7 o499 raw datast F9H¢= 9] spectrum
datag FAloll display®d < A 312 Zero filling, o8] 79 filtering, 9424,
FFT, peak area 374 59| 7168 Z59c}h. =8, 1.5T Gyroscan ACS-NT R6(Philips,
Amsterdam, Netherland)®] 'H Spectroscopy #H71A & o]&slo] AAel 2] Parietal
white matter, Basal ganglia, Occipital grey matter o4 <12 'H MRS dataZ &
4 - AR FAslo] Bl 71FellA do] xS 'H MRS datagt vl EAsgic),

Zat - B Al Ak S/WE o] &3le] A}l Holl4 'H MRS data® processingdt 2
3 NAA/Cr, Cho/Cr, MI/Cr B2 TES 223l ull, F25F 5%cllA Parietal white
matter(PWM)2l NAA/Cr peak ratio® A&Jsli f2Jgt Xto|7} giglc}. 1a]ar 7)&a) i
= F37 v)2E of & MR #x]9] NAA/Cr, Cho/Cr, MI/Cr ZtEol vlall HFgkat 259
A7} AR o2 10-50%9] & 3k YERich.

AE : ZAQ HolA A BHell disled 'H MRSE Q3L o]of] ozt AA - Az £48 o gy
MRSE dHom H8slr] 28 #0]E siglon olefdl A-]g PCalld EFH o g 383t
224 MRI system®] AQaEE FHAZ 4 AUt 2ela A=z o 7)E7elle o
Ao)7} e uZ A-dald] it MRS databases 73t 3ol 'H MRSE Abol] H-g-3ljo} &+
= ¢ U

M B

19464 Felix Bloch®] Al 217|354 (NMR)
WA A MR(Magnetic Resonance)d] A2 o)A =&
dl, Bloche ¥xH(nucleus)o] 2 A A= sE3cte
A ARt (1-2). ol& AAFe] skt gt A7%

(magnetic field)< ZHA =9 o]71& shte] 7Mak & 3)A
317} ol &l ©] fleld® magnetic momentatz 23, <kz}
(proton)A¥ A3E 7k 2 3]A sk A2k nucleon)+ A
A ANAE A "Hda dystz ok £3 Edward
Mills Purcell (1)¢] spectrum< o] Yoz 949 F
AbgEE 1952 dAE AlsHA Elo) 2 o] A3 2
% (Magnetic Resonance Spectroscopy)< &3 % 33

cHExl7| SRl =fatsix| 4:128-135(2000)
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sl ket ojzhoeh RbiAL s

E 2 19999 % QAR Tl 24 u] Bzl o4t 29 (This work was supported by Grant from Inje University, 1999%)

A< 120000 1049 30, A 220000 124 169
FAAA  FAX% (135-270)  QdAlHEL <)oyt

Tel. 82-55-320-3297 Fax. 82-55-321-4038 E-mail : mcw@bse.inje.ac. kr

- 128 -



Y EoblM F2 £44 NMR spectrum® #4& 53l
£49 ¥Apld g PAshed 24 288 Sk Adde
FE A 99 AR o] &= Y AA JolA APt
Aabz AZ W 249 39 #4E adE wgaA| 23t
o, =3 QA 92 AL Fohla Helshs A dlA B4
33, wAsE o] siet. webA, AW Al hAbe] #

o3 BAES MAEAOR ALY 1SS Ashe g &
Hshe o2 MRS HE 477} Ao} Al A2 o

ol WA st g},

AAA7]EEE3(In vivo MRS)Z HIAEALE QA W
5 54 549 oy diat HA et o 7pA] dAEAES
Adsty A4 - AR FAE 4 gle e E A I
Asiet Ay Aol7 Qla Al A3 Wwl 227} M2

£ spectrume 7HAA "} (3). o|HT B2 AW F
919 EAdAL WEE BEdl2 Wy 2o wgs vl W)
of AWel z7|Ad 4 ANFEHE HIHE & ek Al
MRS¢ #5¢& 3473 MRI Systemd ‘A7 E9 &%
(MRS)" #71Aet &2l #7144l 7174 & §35e] o] F¢
At} o] F E3) 53 raw datar 98 712 2443 data
processings AA %29 spectrume i HFog 7zt
metabolite peak®] WA-E T3t LA ¥4 & A2
e}

A7 R G0 dL AR de 27 e 9 AR
HFe] E(1D spectrum® A-$) HZ2A Aol folapn o
ubdl o2 MRS 44 275& o2 714 data processing
< main console £+ WX workstation® Z& E3
HFE 4 A2"loR AFEo] o]FoRlct (4). o]2A
spectrum data® A# ke ¢ o #AH scans FH3}
o] MRI system®] AJE&E A 4 ok 22 S/W

T4 7Aool xrtela, d¥ MRI systemolA & o]

*RAW DATA”

PCE o8t xP7|SYEE LS| EY |*Fél et
MRS data®] processing #4<€ main consoled|A 3 &
4 A =l slelA system®] AQE o] 2 Ao}
MRS S/W<] 7iute] AA}o]c).

ulebd | B 9] B2 MRI systemollA] 4438 spec-
trum data® main console ®¥ ZH|% workstation®]
optiglE dubdal windows &% A2 PC(Personal
Computer)2 A%slo] 22latA] 224 system? At
scan &S 3AA7)= GUI(Graphical User Interface)
7]‘*'] S/WE /Nl slch. =3, ALH S/WE A3l

FAk W19 1 5T Gyroscan ACS-NT R6(Philips,
Netherlands) system224¥ 353 Normal Braind
'H MRS data® #433.en o|& & 7159 systemolA]
353 'H MRS data®} ¥]23te] 'H MRS® 71282 A}
43tazt skgiet.

MRS 24 S/W

Philips MRI SystemelAl dA 44(H) ¥% data®
PC& A<%AA Fast Fourier Transform(FFT)2&
Spectrum datag #Ee] Wil o]F processing?td plot
gh= S/WE st (Fig. 1).

Aute)] AH4E 3= MathworkAH®5)¢ MATLAB
(5, 6)°]7, Graphical User Interface(GUDE 7[Hto 2
A7t <499 Free Induction Decay(FID) data$} Fl4
g9 ¥F(spectrum) data® EAlo| graph@ ZEAstx
olell oJ8] 7}A| processing(zero filling, DC correction,
line broadening, Gauss-Lorentzian filtering, phase
correction, 5)& & & A k. #4° spectrum da-
ta® ZA38le ulel w2} save, display, print ¥ image
format2 2 £H% 4 9},

- Fig. 1. GUI based MRS post-pro-
g tosval Ml cessing and analysis S'W

- ocon |

Various Fler

1204128 at 16

LoGS Fiker
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Akl A 42k 2994 A2 MRS dlo|e & 5391,
oo A%l zM|+= 15T Gyroscan ACS-NT R6(Philips,
Netherlands) MR System® Tx/Rx 7Z-492¢] MRS A
£ Head coileldt. A8 'H MRS w2 gl A2 A= 7
(Single-volume selective method) F°l4 PRESS
(Point Resolved Spectroscopic Sequence)°l™ Pulse
Sequences= TR=3000 msec, TE=22 (30), 136 msecE
AHgsle) (7, 8). o2 E8 A& 30 msec ©]3H8] TECIA]
+ STEAM sequence® AH-sh} £ AFelA AH8-d MRS
A2 o 4= STEAM sequence WAl & TES PRESS
sequences A3t o]F AHE-slgct (9-13). AHAAHY
A71€ 15%15%x15(mm?), 20x20x20(mm*) & 3% ch.
Data Acquisition ®42A4 Sampling 5 NS=1024,
Bandwidth BW=1000Hz, Number of Acquisition
(Average) NA=64% 8¢ 1 Data 5o 47 A7 3%
2429l B39 Brain® Parietal white matter,
Basal ganglia, Occipital grey matter (Fig. 2) 3%l &
A& Fo] MRS data’ #53lith

Philips MRI system®] 'H spectroscopy 7|7l &
=35 MRS datat spectrum data file(.sdat)® parame-
ters data file(.spar) formato2 AAHct o]& dataw
ME FTP ZEa8$ A3t} PCE Afsila £ o7l
A AZR S/WE A= 343819t

HIOIE] Az|

MathWorkAH®=)9] MATLABE AH4-3led Graphical
User Interface(GUDE 7|Mt22 A ALY Free
Induction Decay(FID) data$} F3Alde] £33 (spec-
trum)A 25 §Alo) graph® FABI} o] F AR 25

3 28RS A=l whel data) A<, P £ INE S
7wy Al BAE 4 UEE F}. Zero-filling(Fig.
3). Apodization, Phase Correction, Scaling, Peak po-
sition shift $& GUI 7]%% o]43te A N4 =e o
<2 (Macro function) 2.2 $lHEE i)

1. Time-Domain Correction

1) DC offset correction

FID datadl DC offsete] 2% spectrum® 0 fre-
quency®lM spike7} YehtrR o]& AAd] #& FID
data R 29 At F7elA Al59] averaged 73] A
Az oA et

2) Zero filling

Data buffer Well 95 022 A¢¥ sampling point7}
A datarth %A 3o time signal®] ZeolE &alt},
Fourier Transform3l% spectral pointZtell X7 H(inter-
polation)e] ¢l spectrum data’} Bt} FEZf EgS
27 "}, Fourier M-S 84 JH =+ sample N5+
28] A g5e] HEE st

3) Shift samples with zero padding

FID =¥ Spectrum data® $#3¥ sampling point +
g ol 55tE] o]Fel s Av|e WAEFE 022 HHEH
F2 A5 A4 disturbing sampleg$ AlAA
7= A-$-E .

4) Fourier Transform

AZk3 4] FID data® F35 %99 spectrum data®
HEA i dbd o w402 Sy ol Fast
Fourier Transform(FFT) algorithm& AH&-8lgich,

| Fig. 2. Measurement of ROI 1)
| Parietal white matter, 2)Basal gan-
| glia, 3) Occipital grey matter



1 N-
N x=0

—_

F(u) = f(x)exp (-i2mux /N) (1]

2. Filter Function

1) Exponential Multiply(Line Broadening)
A)7ked 9] FID datael ok 4414 exponential ¥55
Fat] Fo E g& JPA e AlE AR A 3 A E
AzE dAsle] F94 94 Lorentzian shapel®
convolutiond &35 d&r},
i-m-LB

e —| F, | (2

3714, LB+ Line Broadening factor(Hz), i FID<]
point index@tel® Fs& A1E8 Fa¢E Jepiiv}.

2) Gauss Multiply
Spectrum data®l Line width¢} SNR<
ofe] ] ApAAFE4E F3ldr).
i-w-LB 2

T
e log2.0 (3]

2437) 914

3) Lorentz-Gauss Multiply

FID data®] #-&5& AA7] A8l Gauss filters 344
718 T2* decay FIDol| 93] spectrum peak”} WA= 7
S BAel7] 818 Lorentz filter® &3}, old e
Lorentz-Gauss filter &4 o]-&3}4it}.

i-m-LB T-LB i
LUTE -l (7D (4)

7|4 acqe acquisition times @dte], TP+ 2*(pre-
ferred_peak_width)/Fs& vehiic}.

"RAWDATA Y

PCE 0|28l xp7|2HE2 MSHa| 24 A|AH {2
3. Frequency Domain Correction

1) Baseline correction
A Az Azl o WY el sle ZE dolA polyno-

=
mial subtractiong 5-33l] baselined RA g},

2) Phase correction
B442 $¥8H+E spectrum datad) 03, 13 phase er-
rorg RAZC},

3) Change the frequency axis zero point

o] EA 2 2 Si(CHjy)s(TMS)® peakE 715(0 ppm)2
2 7t peakd] AdA HAE BAolsh} A= AdAY 'H
MRS processing®l4 contaminatione] 7} Atz o
Al Cr peak(3.02 ppm)-& 7|£2.2 gt}

4) Change the Freguency domain graph scale
F3ka 44| spectrum graphelA 953 $25-¢ o
she 89 ol EAHES 28

4. Quantification

1) Measure of Area

Spectrum data°lA A" peak® $1%], #
SNRE& &A3t}. o|we] wA2 ALgalr} 2] A g
peak HA S A4-3lo] A4RgE Zlolct.

271 %

A,
37k Aole]

N

2) Peak Ratio

Peak ratiox ¥ollA] 8 peak WA v]E Lale] dubH
o8 AN 249 Axrt /Mg Ada dejAl Cr peak’
g 7|52 gt




W2 2|
5. Macro Function

049 data HEE AFHete] A&HO 2 FsA §
S2A AHEAG] BE 228 H43T 4+ 3t

HIOIE 24

F{

7t FAdG o2 NE] L FAAHRE AT WHER A
g t}-& N-acetylaspartate (NAA), Creatine(Cr),
Choline(Cho), Myoinositol{MI)®] metabolite peak®
B3l Tzl WA ez NAA/Cr, Cho/Cr, MI/CrE AAF
3l3 o] g ZIF(GE, "1 AFET FEE ] v
w3t} (Table 1, 2).

TE=22msec®} TE=30msecE& Short TE® group®

73192 long TEE TE=136msecE ®3}3ich. A4

+ Excel program(MicrosoftA}, =l=)9] E74] package®
*P%ﬂ&’i)— dlo]el e} v|ZEAE A8l FATE 5%elA t-
test®] FE7A& At

Table 1. The Metabolite MRS Peak Ratios of Normal Human Brain.

2 P_I.

PCE o] 4% A7 33 %% Az A EA A28E ARt
t}, o] A& 7]2Aql 752 main MR consoled& &
g oz MRS raw datas ¢x Al A#E 54
(disply)3h= Zelct. Fig. 1ol Bl ZAAH A7 49 (time-
domain) el ¢t F3k4 49 (frequency-domain)ellA A&
5 A= F 3le 4 75 95EE Fol dojHE A
2 %5 AT 4 A ok FU25E ¢33 MRS raw
data® Asld A4S AT d3 FHL WA
A5o g & 4 9T 3HE macro 7152 AFEAL7} |44 Hlo]
BHE A7 & 4 A A& B ok dolH & Asta &
A k= A7 E D&A17{ch Susceptibility (RFH) Y 93-S

whe Bo] 234 MRS data® 9& v A% JARA &
dx £EoR As A4S 1A Dot e A4 A
A},

£ QA AdE MRS A 24 AJ2wS dabelA ALS-
& 73} main consoledlA & #2} scan 2HE 3 Fakol

PWM BG OGM
n mean +SD n mean +SD n mean+SD

Shrot TE NAA/Cr 10 1.9523+0.2789 19 1.8350+0.3028 18 1.9004+0.2133
TE=22or Cho/Cr 10 1.0573+0.1865 19 0.8293+0.2125 18 0.7032+0.1096
30 msec MI/Cr 10 0.7819+0.1509 19 0.6322+0.1760 18 0.6832+0.2664
Long TE

TE=136 NAA/Cr 10 2.5844+0.3933 10 1.88224-0.3243 10 1.973440.2659
msec Cho/Cr 10 1.2722+0.1764 10 0.9472+0.0857 10 0.9220+0.3441

D ept ot BVE and Disgnas tic Radiology

NGO, YEONKYUNG

INJE Univers ity -PUSAN PAIK Hos pital

Fig. 4. '"H MR spectrum data which
are being processed.
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™ 13000 mseo

1138 msec
NA :84
NS 1029

Freq. :63881844Hz

B 1000 Hz
AP sze:20 mm
LRsze:20 mm
CC size:20 mm

.
v :vv \,'\,“n AP off 1411119 mm
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PCE ol&¢t x17|SHEZ USHa|E4 AIAH JHY

Table 2. The metabolite '*H MRS peak ratios of normal human brain.

PWM BG OoGM
n mean +SD n mean=+SD n mean+SD
NAA/Cr 4 1.5+£0.03 5 1.2+0.04 5 1.30£0.03
Cho/Cr 4 0.74£0.02 5 0.78+0.03 5 0.61+0.02
MI/Cr 3 0.54+0.02 5 0.431£0.02 5 0.59+0.02
& PCell MRS dlole] He] 2 #4& & 4 9l7] ol o EZ9A4)71 1.5(£0.03), Basal ganglia®lAl 1.2(£0.04),
A A A E #apA e &8o] Folx AAAA ASEHRE Occipital grey matterolA 1.30(+0.03) 22 vielyc,

2 5 ol

Al {9 PWM, BG 2] OGMA] 'H MRS data
£ ¥53lo PCollA FTPZ MRS raw data® download
e g M43 ulel 22 Azldbge 2 NAA, Cr, Cho,
MI 59| peak HA& F33ict. o]%A Lolal 7} peak?te
NAA/Cr, Cho/Cr, MI/Cr d4u]E o]&3le] n] AAtale]
Ay A 7|F0 2 Attt Table 12 7 #-¢4 TEH (22,
136 msec)& ¥-& MRS dlo|6|9] Az, £4 ZAjo|r},

1. Philips 1.5T MR &X/9] HAO! ofA] 212 'H MRS
Peak HIE(Table 1).

AHAelo g2 B 353 'H MRS datas NAA/Cr¥7}
Parietal white matterel4] Short TEY wf H#(+x£H
ZH)o] 1.9523(+0.2789), Long TEY = 2.5844(+0.3933)
2.2 vepgen ol 5% #EstlA p-value=0.0055
({0.05)2 F-oJ& Ao]7} siel. Basal gangliadlA<
Short TEY 9 1.8350(%0.3028), Long TEY = 1.8822
(+£0.3243)°19029, p-value=0.75582 - #o)7} ¢
itk = Occipital grey matterdl4l+ Short TEY
1.9004(£0.2133), Long TEY o 1.9734(+0.2659)Z 1}
ehtom p-value=0.5212% $-93F 2to)7} ¢lgle}.

Cho/Cr¥]& Parietal white matterel4 Short TEY
ol FA(£EFHA)o] 1.0573(£0.1865), Long TEY uj
1.2722(£0.1764) 2 vebyton p-value=0.08592 9
g Zolrb ¢ledt. Basal gangliadl4l& Short TEY
0.8293(+0.2125), Long TEY = 0.9472(+0.0857)°1<d
o9, p-value=0.14622 {93 Ho|7} ¢} &= Occi-
pital grey matterdld& Short TEY w 0.7032(+
0.1096), Long TEY = 0.9220(£0.3441)=% vjehjon,
p-value=0.29472 $-9J& x}o]7} ¢isicth.

2. E} JIZ(GE, 0/=)2] MR systemOjjA] 22 FHAO!
29| 'H MRS Peak HIZ(Table 2).

e} 7)EoA AAelezre @& 'H MR spectroscopy
data NAA/Cr¥]¥ Parietal white matterolA 33 (&

Cho/Cr¥]& Parietal white matterol4 0.74(%0.02),
Basal gangliall4 0.78(£0.03), Occipital grey matter
A 0.61(+0.02) 2 el (14).

A= g

==

&

2]

Spectrum data®] Az ¥ #4& 3719 workstation
computerﬂ opd ¢ “4°ﬂ A &3] £ 5 9le vk PCY
windows %9 AA |4 52 4 9+ Spectroscopy £4
4 STE /st PhilipsAke 1.5T Gyroscan ACS-NT
R6 A2dlelA 53 MRS datag £435t%ch. 4wyl
o 4x4 Philip MR #*+ MRS postprocessing S/W7}
main consoled| WA= 3o} MRS processing %<& 3}

= Tl 2 scans ¥ 5 UKk AT £ ArolA A
ek S/WE o]83t] PColA] MRS data® processings}

%< main consoledlA & A5 scan¥ F YU=F 3o
A e]e] £8S FUCEH HYAGY FelE 285 F
324 3ot

£ A7l A S/We 7]5& A Aeg Y da-
ta §7], A7 2 #4, FAZ v 4 . MR Az A0
t} data ¥4)o] t}ey] wEel AZAIEE datad ¢-& 4+ 9l
£ 71%0°] oo} g}d B dFfdME F2 Philipsitd
MRS data® target> & 3}git}. (dxﬂ GEAF] MRS data
= 4E F e el FhEY s S/We GUI win-
dowell A|Ztdde] datas} —r«LP—’T—°§°EH data’} graph® %
A2 A A o] g FAl F graphrt MEA FA
Hu2 ALSAZE AZAYFAAE As & 5 A
Macro 7]%& o2 @A AHAL & 7|5 G5 93
FFEE g o2 7 Al Al {89 W4 (parame-
ter) & o837t 2hs3 AR HEE sgich ol AIA
A A= A7HE EEAA Bk o} ARl me A A
el wg Ao e f"é 4 et

dubd 2 2 PRESS W42 long TE sequence, STEAM
H o short TE sequencei deiA itk SR o] 2A o
2 722 TEAA STEAM W& PRESS uhH o n]3] 41357}
whitel] =]%] ¢k7] o PRESSS STEAM sequence E5
7} M- 7Vsd TEY 3% AH-3EA] 9k PRESS

L rfr

<

STEAM<
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w2 o)
F AHE3ke o] frElsich 229 gradient ¥ H/W Al%0)
49 MR Bulolse o9 STEAMeIA AF43Hd 22-25

msec A%9 TES PRESSOAE 7FssHA H4dck. 34 9
WLl2] Philis MR A]dlA = PRESSS TEZ} 22 msec7t
A 7bg3ted short TE MRS sequence® STEAM se-
quence® AF3A ¢z glrh. B A7 long TE, short
TE MRS data 25 PRESS sequence® ¢]43td d& A

7‘6’}2)]' i]"“*i -2 NAA/Cr, Cho/Cr, MI/Cr ¥]|$& TE
F 9eslde o, §94F 5%914 Parietal white matter
2] NA A/Cr peak ratioE A9l3ln F3 Ao|7} gt

o]= NAA, Cho, MI 74 peak ®A H|= TE 24 93
S WA 9= ASR Btk ot Parietal whiter matter
9] NAA/Cr Bl7} 28] v 71 short TEA water sup-
pression®] B34 A wigdAl 9 AL data ol 7)
A R Ho| AFF AE Foloh. B AFolA AHgs
Philips AF9] 1.5T MRS packageol4] 2-& &AH19] <)
MRS peak ratios} t}2 7]£e4 & datad HIJ—J’-?}‘H% o
£ AFedA 9L peak ratioz} AubH o2 HEgk, BFE HA
2 10-50%9 2 #E vehdoded. Peakd] WA & 3 o
AT peake FH T JFE 2AE curve fitting,
LPSVD (15), HSVD (16), MEM (17) 5& ol-83}e] 2]
3t B} A8e peak WA S T S Aol v £
ATEFHE & 5 & Aol

Azt vlep o] B AFoAE short TES|A PRESS
sequences ARE-stgl oyt wjwd o1& 7159 MRS data®
STEAM sequences AH8-31%ict. o] 3 Table 13} Table
20|14 peak HA B]7} FEA vdehte ol F F shid AL
2 FAHY MRS Aol webd 71 44837 sequence]
A& voxel Z7], average, TR/TE $3 72-& W49 44
o] &etx|7] wjfoll M2 Aule MRS setupell 1A A4+
el & MRS database® WA +43% $o 'H MRSE
el ALafoF g AlAbsla glet.

£ ATl = o] A 9ol A& metabolite peakd &
F EAstg o 35 o2 S dig FAE F8ste] 9
A 7| ZAEE Abolop & Aolot, wd, B dFelA At
g S/W+ PhilipsAHGyroscan ACS-NT V6)8 GEA}
(Signa Lx 8.3)°1 MR spectroscopy data formatg ¢l
A A ko2 o thekd format-d F7HA1A Bk vt
of & Zlolct. /7| 7E @5317] 918 MATLAB(V. 5.3)
< AHE-3le] MATLABe] A A]5e] 9l PCollARr A o] 7}

]o

),

FHAR ozt sl glom on
o FH5E S/WE uste] A e
7} golsizt,

PCRIA % 53
Fofo} st A

o

| —r sl

Ao
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Development of PC Based Signal Postprocessing System in MR
Spectroscopy: Normal Brain Spectrum in 1.5T MR Spectroscopy

M.Y. Paik', W.S. Kang?, H.Y. Lee®, W]J. Shin®, C.K. Eun'*, C.W. Mun'?

'Graduate School of Medical Imaging Science, Inje University of Korea
*Department of Biomedical Engineering, Inje University of Korea
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Purpose : The aim of this study is to develope the Magnetic Resonance Spectroscopy(MRS) data process-
ing S/W, which plays an important role as a diagnostic tool in clinical field.

Materials and methods : Post-processing software of MRS based on graphical user interface(GUI) under
windows operating system of personal computer(PC} was developed using MATLAB{Mathwork, U.S.A.).
This tool contains many functions to increase the quality of spectrum data such as DC correction, zero
filling, line broadening, Gauss-Lorentzian filtering, phase correction, etc. And we obtained the normal hu-
man brain 'H MRS data from parietal white matter, basal ganglia and occipital grey matter region using
1.5T Gyroscan ACS-NT R6 (Philips, Amsterdam, Netherland} MRS package. The analysis of the MRS
peaks were performed by obtaining the ratio of peak area.

Results : The peak ratios of NAA/Cr, Cho/Cr, MI/Cr for the different MRS machines have a little different
values. But these peak ratios were not significantly different between different echo time MRS peak ra-
tios in the same machine (p <0.05).

Conclusion : MRS post-processing S/W based on GUI using PC was developed and applied to the analysis
of normal human brain '"H MRS. This independent MRS processing job increases the performance and
throughput of patient scan of main console. Finally, we suggest that the database for normal in-vivo hu-
man MRS data should be obtained before clinical applications.

Index words : Magnetic Resonance Spectroscopy(MRS), Post-processing
Graphical User Interface (GUI)
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