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Quantitative Analysis of Brain Metabolite Spectrum Depending on the
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Abstract

Quantitative analysis of MR spectrum depending on mole concentration of the contrast media in cereberal
metabolite phantom was performed. PRESS pulse sequence was used to obtain MR spectrum at 3.0T MRI
system (Archieva, Philips Healthcare, Best, Netherland), and the phantom contains brain metabolites such as
N—Acetyl Asparatate (NAA), Choline (Cho), Creatine (Cr) and Lactate (Lac). In this study, optimization of
MRS PRESS pulse sequency depending on the concentration of contrast media (0, 0.1 and 0.3 mmol/#¢) was
evaluated for various repetition time(TR; 1500, 1700 and 2000 ms).

In control (cotrast—media—free) group, NAA and Cho signals were the highest at TR 2000 ms than at 1700
and 1500 ms. Cr had the highest peak signal at TR 1500 ms. When concentration of contrast media was 0.1
mmol/ ¢, the metabolites were increased NAA 73%, Cho 249%, Cr 37% at TR 1700 ms compared with other
TR, and also signal increased at 0.3 mmol/#, In 0.5 mmol/# of contrast agent, cerebral metabolite peaks
reduced, especially when TR 1500 ms and 2000 ms they decreased below those of control group. The ratio of
metabolite peaks such as NAA/Cr and Cho/Cr decreased as the concentration of the contrast agent increased
from 0.1 to 0.5 mmol/#. Authors found that the optimization of PRESS sequence for 0.3T MRS was as
follows: low density of contrast agent (0.1 mmol/# and 0.3 mmol/# ) made the highest signal intensity, while
high density of contrast agent reveals the least reduction of signal intensity at 1700 ms. In conclusion, authors
believe that it is helpful to reduce TR for acquiring maximum signal intensity.
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I. INTRODUCTION
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Fig. 1. MRS equipment setting for spectrum
measurement.

II. RESULTS

1. Phantom 23

= AR ER] NAA, Cho, Cr9l spectrum 57
F AR, Lack FAEA RTHFg 2] PhantomS
o]-g-sto] 30 TollA Z=GA7F A=A ke a3}
ZQA7E slM| AEo MRS 95
THTable 1].
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0.1mmol/L

0.5mmol/L

Fig. 2. The MRS spectra obtained with various
concentration of contrast agent at 3 T.

Table. 1. Comparison results of the major cerebral metabolites
at3T.

Parameter Signal intensity

TR TE Voxel NAA Cho o

(ms)  (ms) (mm® )
1500 144 12 4.81 1.91 3.73
Control 1700 144 12 4.65 1.71 3.63
2000 144 12 4.% 1.97 4.71
1500 144 12 8.31 2.85 1.30
0.1 1700 144 12 8.06 5.9 4.98
mmol
2000 144 12 7.9 4.9 5.55
1500 144 12 5.73 2.78 5.50
0.3 1700 144 12 4.98 2.82 4.06
mmol
2000 144 12 5.82 2.31 4.88
1500 144 12 2.% 1.02 2.00
05 1700 144 12 4.17 1.80 3.80
mmo
2000 144 12 4.49 1.63 3.33
2. 2T Y5 B2

ZdAq 7} A HA e PRI TR 2000 msolA]
NAAE 495 Cho2 1972 7} =4 vl cre
TR 1500 msol A4 37302 =7 Uebyit} EHAW%
¢l NAA, Cho, Cr9] A&7 =9} TRY}] A#AA S

H TR 1700 mse A NAA, Cho, Cr 25 St ?7@54“
3L, TR 2000 msi™= NAA, Cho®] TR 1500 msol|A]+= Cr
o] 7F¢ =A SA AT

3. Z93A9 34

zZ9g A9l 34 Fio] WE NAA, Cho, Cr&] AF =
71& Fig. 3@°lA 2™ TR 2000 msoll A NAA A%

SE e %
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A717F 294 0.1 mmol/ £l A 7.94Z 60% S7F, 0.3
mmol/ £ oA 5822 18% Z7F8FSaL, 0.5 mmol/ £ ©
A 4492 9% TASIATE Cho AT 7= Z2GA
0.1 mmol/ £ 94 4992 153% 37}, 0.3 mmol/ £ 4]
2312 17% S7FFR3L, 0.5 mmol/ £ ol A& 1.6322
17% #2389k Cr A537]= 294 0.1 mmol/ 4

ol A 5552 18% <7} 0.3 mmol/ £ ol A 4.88% 4% &
7} 0.5 mmol/ £ oA 33302 29% 7FAaEe] ZA|
Z9A

stk

84 wEo e e S,
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Fig. 3. Comparison of the cerebral metabolite for various
repetition times: 2000 ms (a), 1700 ms (b) and 1500 ms (c).
TR 1700 msllA NAA, Cho, Cre] A1ZA7]E  Fig.
yollAl B NAA A 33717 29 4] 0.1 mmol/ £
A 8.05%2 73% %7}, 0.3 mmol/ £ oA 4982 7% F7F,
0.5 mmol/ £ ol A& 4172 10% 243tk Cho A%
71 294 0.1 mmol/ £ A 5962 249% S7F, 0.3
mmol/ £ oA 2.82% 65% S7F 0.5 mmol/ £ Sl 4] 1.80
o2 59 7kt ¥ gixard Sbskdeh Cr Al
53715 294 01 mmol/ 2914 4982 37% F7L
0.3 mmol/ Z oA 4062 12% <7} 0.5 mmol/ ¢ oA
38008 5% S7FEASATE uixdtel mlulske] 0.1
mmol/ £ oA 7H¢ = F7Fetda, 294 54 F
T7F mobd s Asar)e faske 4ol AUTh
TR 1500 msolA] NAA, Cho, Cro] 4l&77]E Fig.
3°A R NAAS ZYGA 0.1 mmol/ £ olA 831=%
73% Z7F 0.3 mmol/ £A 5732 19% =7} 05
mmol/ £ A= 29602 38% At TE Cho 23
A 0.1 mmol/ £ WA 2852 49% 57k 0.3 mmol/ £ ol
A 2,782 46% 57}, 0.5 mmol/ £ A 1,022 47% T
Ak Cr o Z9A 0.1 mmol/ £ 9l 1.30 65% A,

0.3 mmol/ £ A 55022 47% 37} 0.5 mmol/ £ | 4]
2002 46% FHAE O] CrolAE BipHAor =AY
AT

4. 2NN A5 2o FoA S

NAA/Cre] A2 Fwnl= 2947t 345~
o2 thzHoll A TR 2000 msell A 1.05, TR 1700 msel
A1 128, TR 1500 msol Al 1282 ZFHE ATk Cho/Cr
Ratio= TR 2000 ms®lA] 0.41, TR 1700 msol A 0.47, TR
1500 msoll A 0512 2% ATHTable. 2.

Z9A7F JE TR 2000 msollA] NAA/Cre] Ah4]
¢l EEH|E Fig 4@olA EW dizza 1.05520 0.1
mmol/ £ A 14322 36% 57} 0.3 mmol/ £ oA
1192 13% 57 0.5 mmol/ £ o A= 1342 28% B
S7FFATE TR 1700 msell A= thxs 1.28K.T} Fig.
4b)ellA 0.1 mmol/ £ oA 1.61Z 26% <7}, 0.3 mmol/
2olA 1222 5% FA, 0.5 mmol/ £ oAE 1.09%
15% #FAEJTh TR 1500 mst 2" 128t} Fig,
@A 0.1 mmol/ £ AlA] 63902 399%= wll-$- =A|
Z7V8FR AL, 0.3 mmol/ £ oA 1.04% 19% 43R 3L
0.5 mmol/ £ A= 1482 16% 713 THFig 4).

Table. 2. Comparison of the major cerebral metabolite ratios
at 3T.

t(r):rt](i)sz Control 0.1 03 0.5
Metabol i tes mol mol - mol
1500 1.28 6.39 1.04 1.48
NAA/Cr 1700 1.28 1.61 1.22 1.09
2000 1.05 1.43 1.19 1.34
1500 0.51 2.19 0.50 0.51
Cho/Cr 1700 0.47 1.19 0.69 0.47
2000 0.41 0.89 0.47 0.48
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Fig. 4. Comparison of the cerebral metabolite ratios for
various repetition times: 2000 ms (a), 1700 ms (b) and 1500
ms (c).
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IV. CONCLUSION AND DISCUSSION
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2o 4= TR 2000 ms9} TR 1700 msOl A= A2
Eo| FasteE FAlolH, ] TR 1500 ms®t H]
13}k NAA 38%, Cho 47%, Cr 46%= A 7+Aa3}3
32, 0.1 mmol/ 2 |4 NAAS} Chool S71sh Wl Crztol

65% 7FAEo] Z7EE= \E Xo] Hou B 4 9t

¥ AgelA o AT EE Ao HstEA] &S A
o7 BIEY] g 7% 9ag Apgsle] Al
T2 Jaed AFeE 3 Quk NAA/Cre] Al =

TE TR 2000 msOlA 0.1 mmol/ 2 olA 36%, 0.3
mmol/ 2 914 13%, 0.5 mmol/ £ 9|4 28%Z BF F7}
3L, TR 1700 msolA1E 0.1 mmol/ £ oA 26% Z7}
AR 0.3 mmol/ £ oA 5%, 0.5 mmol/ £ A1 15%
7F ZHAE AT Cho/Cro] ARl %+ TR 2000
msOllA] 0.1 mmol/ £ 94 117%, 0.3 mmol/ £ o4 15%,
0.5 mmol/ £ oA 17%= 25 71891, TR 1700 ms
o 1= 0.1 mmol/ £ 9l A 153%, 0.1 mmol/ £ oA 47%
2 71 =A 239U, 05 mmol/ £ e F7E

A @9k} Caroline 59 Cho/Cro] A4 ¢l F=H]

o A ZrAadrta e, 2 A3 TR 2000 mse] 0.1
mmol/ £ ¥ 0.3 mmol/ £ &] Z7}E= Aipe} 2pol7} gl
A9k TR TR 1500 msol| A& 7HAEE 297 9tk

B Aol A HoR A gAIEZA S| T19]
SAFEO] AR ol A9 CAHE

P AR=Nc)
=2 =
S vlwd v Bref S0 o 2
[e)

spectrums & 5%t QJ’]' ZGA 84 %“E 0.1 mmol/
Z°A4 TR 1500 ms¥} TR 2000 msE.t} TR 1700 msoll
4 NAA 73%, Cho 249%, Cr 37%= A&37|7} 71
=4 =353} 03 mmol/ £ o= TR 1500 ms%
TR 1700 ms®1A] TR 2000 ms®. T} thAFEZ o] A1
o] 7k, 0.5 mmol/ £ o A= tiAbEZ L] Al

for }oT'
ﬂl

i

717} 228 A2 YERETE NAA/Ce3} Cho/Cr9)
A9l FEAME 0.1 mmol/ 4, 0.3 mmol/ ¢, 0.5

mmol/ £ & ZGA 34 FEr} ZARE N5

GAo ¢Js MRS PRESS €2 1}
9 Véﬁ}% H 6}04 30Tl 4] TR 2000 msE.TF %3 A
0.1 mmol/ ¢ 2} 0.3 mmol/ ¢ oM+ AZA77F 78

=2 TR 1700 ms, 294 X7 =2 0.5 mmol/ £ ol
AMe Al A7|7b 7P ZA 728 TR 1700 ms= HE
HEAIZRS @SAlA AMEsE Aol 188 ASE AL
sHh
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