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Table 1. Phantom ingredients of the various metabolites in
the brain mimicking solution.

Chemical name Abbreviation *CAS no. Conc?n—
tration
Potassium phosphate KH,PO,  [7779-77-0] 50.0 mM
monobasic
Soduim hydroxide NaOH [1310-73-2] 560 mM
Sodium azide [26628-22-8]  0.01%
L-Glutamic acid Glu [6020-87-7] 125 mM
Creatine hydrate Cr [67-48-1] 10.0 mM
Choline chloride Cho [997-55-7] 3.0 mM
N-Acetyl-L-aspartatic acid NAA [87-89-8] 125 mM
Myo-inositol ml [16891-53-5] 7.5 mM
DL-Lactic acid Lac 50 mM
Magnevist Gd-DPTA 1 mi/1

*CAS no.. Chemical Abstracts Service number.

Fig. 1. (a) The scheme and (b) the
finished manufacture of cone-

shape SVS QA phantom.
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Fig. 2. (a) shows the position of
Volume I, Volume II, Volume III
and Volume IV on a cone-
shape vial. (b) the localization of
Volume MM on a MR Ti-
weighted image. Air bubbles
were seen at the vertex part
(Volume III and IV) of the vial
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¢  Fg 3. Post-processed MR spec-

(®) tra. (a, €): TE = 30 ms; (b, f) TE
= 60 ms; (¢, g) TE = 90 ms; (d,
€)] ()  h): TE = 120 ms. (a, b, ¢, d} are
& 7 5 7 f. f -7 T W 7 s 7 b i TN spectra of Voxel I and (e, f, g, h)
Fragumey oy Froquancy o
s e are spectra of Voxel IL

Table 2. The amplitudes of metabolites and noises in Volume | and Volume Il in accordance with TE.

TE (ms)

30 60 90 120
Lac 1.435E-5 9.713E-6 1.014E-5 1.047E-5
NAA 1.114E-4 9.791E-5 9.870E-5 8.875E-5
Metabolite Cr 6.084E-5 6.558E-5 5.765E-5 5.728E-5
Volume [ Cho 4309E5 5.105E-5 3.996E-5 3575E-5
tCr 4276E-5 2.207E-5 2.531E-5 2.178E-5
Noise 1.84E-5 7.32E-6 7.08E-6 5.08E-6
Lac 5.803E-6 1.154E-5 8.846E-6 8.807E-7
NAA 5226E-5 347E-5 3.601E-5 3.997E-5
Metabolite Cr 2455E-5 2.642E-5 2.771E-5 2.667E-5
Volume II Cho 1.939E-5 2.124E-5 1.742E-5 1.713E-5
tCr 1.166E-5 1.907E-5 8.150E-6 1.253E-5
Noise 9.71E-6 3.16E-6 3.33E-6 5.49E-6
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Fig. 4. The variations of amplitudes of each metabolite peak in Voxel I (a), Voxel II (b); the relationship of 4S and TE between
Voxel 1 and Voxel II (c); the relationship of DSVR and TE between Voxel I and Voxel II (d).
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Investigation of Varied MR Spectra by TE and Metabolite Amount in the
Localized Voxel using the MR Cone-shape Phantom

Dong-Cheol Woo*, Sang-Soo Kim™, Hyang-Shuk Rhim", Geon-Ho Jahng, Bo-Young Choe*

Departments of *Biomedical Engineering and
TMolecular Biology, The Catholic University of Korea College of Medicine,
TDe‘partment of Radiology, East-West Neo Medical Center, Kyung—Hee University

The purposeof this study is to investigate the spectra of a magnetic resonance spectroscopy (MRS)
in accordance with the variance of TE and the volumes of metabolites in a localized voxel for the quality
assurance using a designed single voxel spectroscopy QA phantom. Because a cone—shape phantom
is designed as the volume of metabolite in a localized voxel is changeable, we try to analyze the peaks
of each metabolite (NAA, Cr, Cho, Lac, etc.) in accordance with metabolite volume in a localized voxel
as well as echo time (TE). All data were obtained using a 3T MRI/MRS machine and analyzed using
iIMRUI®. The results of this study show that TE is in inverse proportion to the noise of MRS and the
longer TE and the less metabolite volume in the localized voxel, the peak intensities of each metabolite
decrease. In case of the lactate, its peak was observed on the all TE only if the greatest metabolite
is included in the localized voxel. Then, the intensity of a metabolite is more sensitive to the metabolite
volume in the localized voxel than the TE. These obtained in vitro MRS data is provide the guideline
that is important for in vivo metabolite quantification. But, in the edge of cone—shape vial air bubbles
were observed and spectrum could not obtained. Therefore our cone-shape MRS phantom needs to

be modified in order to solve these problems.

Key Words: Magnetic resonance spectroscopy (MRS), Voxel, Enco time (TE), Cone-shape MRS

phantom
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