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ABSTRACT

The sudy was intended to evaluate the optimal equipment selection by quantitatively assessing the SNR(signal
to noise ratio) and CNR(contrast to noise ratio) on the abdominal organ. This study performed on 1.5 T and 3.0
T MRI units focusing on HASTE, HASTE(f/s) and FFE(in of phase), FFE(out of phase) without using the
contrast medium(Gadolinium). The data analysis was performed by randomly selecting on 1.5 T and 3.0 T
abdominal MRI images. As a results, SNR and CNR values of 3.0 T is higher than 1.5 T at liver, kidney and
spleen(p<0.05). Stomach, abdominal fat and pancreas was obtained a higher value at 1.5 T(p<0.05). On
conclusion, the organs of outer part in the body showed generally a high value at 3.0 T, and the organs of inner
part in the body including the gas showed a high value at 3.0 T because of a large difference on magnetic

susceptibility.
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o] 3= Al HA S BAAHAE ]88}
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2 8% 3l %)= HASTE(Half-Fourier Single Shot
Turbo Spin Echo)”), HASTE(f/s), FFE -in-out(Fast
Field Echo in - out of phase)'® &40 2 F 7]7]
of oigk 4l% ol ZSHI(SNR; Signal to Noise
Ratio), =% ZS-H](CNR; Contrast to Noise
Ratio)E 7Fgtom A F-9fo w 7]7] ¥ 49
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2. MATERIAL AND METHODS
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2 oglolg 42 20179 39 5-E 20179 1047}
A F 35 CEA 157, oA 1078 Htubo] 24 +
3.67)°] tiate] PACSE HE 4 vlolHE F29=
A7gste] £ ekelal, £4% e dHeolEe 15T
9} 3.0T(Philips medical system)E A}-&3Fo] 713}
Gtk EAo HAA P22 HASTE,
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Table 1. Scanning parameters for 4 pulse sequence at
1.5T(left comma) and 3.0T(right comma).

Parameters HASTE  HASTE(FS) FFE(in) FFE(out)
TR(ms)a) 420,1622 420,420 138,146 138,146
TE(ms)” 80,160 80,80 5.2 2,3
ST(mm) 5 5 5 5
Gap(mm) 1 1 1 1

NEX 2 2 2 2
Matrix 270%270 270%270 189x189 189x189
ST9 12.6,9.8 12.6,9.8 18.4,16.2 18.4,16.2
FOV(mm) 320 320 320 320

a)TR: repetition Time, b)TE: echo time, ¢)ST: scan time

DICOM(Digital
Communications in Medicine) ¥} & PACS(INFINIT
Healthcare) A|Z~®lel]l dE¥ dlo]HE 43T
dlolE 4 M=+ Image Viewer ZZ 1S o]
235t dAHS F7]9] #H4 Y H(Region of Interest)
_%_

et & HHF 2 (tissues)oll tiste] Eq. (1),

Imaging and

measurement ST < 0.655
SNE = backgroundnoise SD M

(measurement SI— adjacent SI) < 0.655 (2)
backgroundnoise SD

CNR =

of Ab&E 7 7171 ek ol Frke
© 2 SNR9} CNROl thsdh A% f9
¥ t71 % (independent sample t-test)= 7|
o, BAA Fo)4s p < 0.052 HAS
2 Ay gk dolH A S 98 AFEH
2132 SPSS software(SPSS 14.0 for Windows,
SPSS Inc., Chicago, USA)E E7|8% #AS 23
a3l

| 32 2 oox ol
CX_“ i o o iz
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m. RESULT

1. SNRe|| tigt A3}

odeoly Aol A&¥ T 354l sty
HASTE, HASTE({/s), FFE(in of phase), FFE(out of
phase)S 7} 471 dlolHE 4] 33Tt SNRo
ek HHF kO 2 Table 20149} 7] Stomach(375.93
+ 42, 653.17 £ 63, 74845 + 93, 581.06 =+ 38).
Fat(648.48 + 49, 62.31 + 72, 1695.94 + 73, 801.08 +
22). Pancreas(115.68 + 54, 378.62 + 57, 343.30 + 51,
938.94 + 56)= 1.5T7} ¥ 7 Y+$kaL, Liver(553.4
+ 20, 49043 + 56, 112798 + 17, 1141.11 + 13)
Kidney(757.71 + 16, 770.59 = 12, 1071.18 + 62,
1141.11 + 13) Spleen(370.96 + 38, 71236 + 28,
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997.66 + 56, 637.37 + 86)° Al 3.0T7} ] =& 4

“Jra 1:)\/\‘;]‘

Table 2. SNR values were obtained with 1.5T and
3.07T.

HASTE FFE
HASTE (f/s)

FFE(in) (out)

1.5 3.0 1.5 3.0 1.5 3.0 1.5 3.0

866. 553. 123 490. 114 112 114 114
22 45 242 43 621 798 081 1.11
+11. £20. +34. £56. +£10. =*17. =£87. =*I3.
81 39 56 44 49 10 69 97

Liver

936. 757. 112 770. 107 107 108 124

Kidne 58 71 063 59 977 1.18 9.88 9.8
Y 58, x16. +84. £12. 64. 62, %16, =55

34 18 48 48 32 39 61 87

384. 370. 720. 712. 965. 997. 802. 637.
27 96 68 36 24 66 26 37
+14. £38. +20. £28. +£69. +£56. +£70. =£86.
21 06 10 12 31 53 61 53

Spleen

375. 821. 653. 655. 748. 895. 581. &8l4.

Stomach 93 71 17 52 45 28 06 14
+42. +45. +63. +61. +£93. +69. =+£38. *12.

55 94 28 68 53 93 38 18

648. 106 62. 732. 169 201 801. 914.
48  9.07 31 91 594 573 08 71
+49.  £51. £72. £57. +73. £20. +£22. 425,
35 69 76 34 15 21 62 28

Fat

115. 656. 378. 498. 343. 156 938. 940.

Pancreas 68 50 62 45 30 676 94 75
+54.  £19. £57. 41. +£51. +42. +£56. =*12.

19 36 38 51 39 84 41 95

Note- Numbers are meanzstandard deviation.
Mean SNR of 3.0 T with the stomach, abdominal fat, pancreas was lower than those
of 1.5 T(p<0.05).

2. CNRe| &k A3}

T Az gk F 717" CNRell o g
HtgkS Table 337 7Fo] LpERsTh Q149 Foti-ol
21213+ 240l A Stomach(1.09 + 2, 2.85 + 4, 1.72 + 1,
1.81 + 1) Fat(1.09 + 2, 2.94 + 12, 1.10 + 5, 1.08 + 13),
Pancreas(1.47 + 1, 2.67 + 2, 1.09 + 1, 1.79 + 1)& 1.5T
7} O A WUSkaL, Liver(1.44 + 1, 2.74 + 3, 423 + 9,
1.52 + 1), Kidney(1.74 + 6, 2.41 + 54, 2.73 £ 8, 143 +
1), Spleen(1.23 + 11, 2.63 + 33, 448 + 3, 2.66+ 19)°]|A]

= 3.0T7F 4 52 235 A tHp<0.05).

T 71710 A FF 8 HAaAA o] Oigk SNR,
CNR #& zbol7h ddet o= A71%e] A7
weh Yepbs 2bshg ] Apol 2 Qlste] QIS &
< A= ZA o] mpgitel e A4 H

a Aol A7) AolE A7) wgale] o] 7}

el 3

2 sor Qleto] S-S WA Y] dEel At

Table 3. CNR values were obtained with 1.5T and
3.0T.

HASTE FFE
(f/s) (out)

1.5 30 15 30 15 30 15 30
347 144 432 274 423 423 197 1.52

HASTE FFE(in)

Liver  “i5° 41 1 13 43 49 47 41
Kidn 319 174 425 241 286 2.73 184 143
dney 416 16 16 +54 £l 8 5 1

189 123 269 2.63 530 448 395 266
Spleen 3" 91 I11 133 44 3 49 119

1.09 386 285 4.13 1.72 532 1.81 2.59

Stomach 15" “iet L4 11 41 43 41 42
Fat 1.09 337 294 484 1.10 532 1.08 1.70
£ +12 12 2 45  +17 =+13 +l14

Pancreas 147 340 267 426 1.09 544 179 1.71

+1 +2 +2 +1 +1 +2 +1 +1

Note- Numbers are meantstandard deviation.
Mean CNR of 3.0 T with the stomach, abdominal fat,
pancreas was lower than those of 1.5 T(p<0.05).

I AgAA dloly ZAUYoR 4 F7 55 7]
B HAAAAE o] 83} 6 7132 Figure 197 o] 4
AS- 53T Ao 2 BSOS W Liver, Kidney,
Spleen>- 3/go] MuFA 02 15T o H|3)] 3.0T 3*Jo]
ANSALE vt 7|13 &4 9 AAdo] F5ist
A vERd AS ZR1E 7F QIUTh Stomach,
Abdominal fat, Pancreast= 3.0T I ®|3] 1.5T 7} A&7+
E7b a1, 7] &3 2 AAAe] RS vERd

A& BRI 571 AATE 53] FFE(in)ol A= 7 718
of gk 2% FdS vlads w s8HA Zelcs;
Chemical Shift)y @7} SO 2= & 2po]& HolA| ¢
UARF FFE(out) H2Al Aol Mi= 8)she] Aol g7}
2ol A 3.0T7F 955 vehd 21 Blek 271 Q)
ATk AGS AR well= AW 229 AjolE A
A shs EAol 7] wiiel 3.0T 717] 3] avrt
b 57 AT

(a) HASTE 1.5 T(left,a-f) and 3.0 T(right, a-1-f-1)
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o d=1) =i £1)

(b) HASTE(F/S) 1.5 T(left,a-f) and 3.0 T(right,
a-1-f-1)

TRY=E KB 0 ety | Ve

(c) FFE(in) 1.5 T(left,a-f) and 3.0 T(right, a-1-f-1)

(d) FFE(out) 1.5 T(left,a-f) and 3.0 T(right, a-1-f-1)

Fig. 1. MR images were obtained before contrast
media injection with four(HASTE, HASTE(FS),
FFE(in), FFE(out) liver routine pulse sequences.

AlZEA o2 HlolHE Hlwdls W 7 7]Fe] w
g} zpo] 7} WA SE= o= o] 7HA] AR 53
BEHRGAN = 27174 A7)l wet Gide] ol
o] @Wol WAlst= whdo] k. QA 9] npEZEo
WX 3H= 7]#HE2 SNR, CNRO] 2 o]+ 7k,
MAA T et B, AWo R lste] A7)t
T4 AFELAo] Ao AsALe & dF¢S F
Al 7] wiEell A714] A7 HEE 4
As =4 e "ok aeu 553 Qb &
Xoles oy A ES ATE g JEks wol
W Fo] gate] Ae AA FH9-317] wiEeol 27
el A7) AdEe] iy e Fitoltt

Iv. DISCUSSION
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