S B R ISSN 1226-2854

ofr

FLASHE 0|83} 3T ZRZAI| QU0IN EMo| TIEE I8t

M™ Flip Angle

— Flip Angle of the Optimal T1 Effect Using FLASH
Pulse Sequence at 3T Abdominal MRI —

.
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Uek) 918k FAS Slobi Sich
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Germany)1.2™, 8 channel body array coil ARE5IITE ARSH AhHa== FLASH E29}83} TR : 120 ms,
TE : minimum, FOV : 360300 mm, Matrix : 256X224, Slice : 6 mm, scan time : 15%% Breath—hold 7]H<
o]-83}3ict.
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FA 30°0lX 127322 7P Al JERAL FA 107X —46.97, FA 80°ellA] 293602 71t A JeRsdt
liver—spleen®] CNROJM= FA 10° old —3.182 713 9] Yelstom FA 80° ol 9.658 71 =7 vepdtt
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2. Alggy

JAF ZH]= 3.0 Tesla MR scanner (Magnetom Tim
Trio, SIEMENS, Germany)©|% 9™, 8 Channel body
array coil2 ARESIITH ARRE AMHS= FLASH ¥
~ m8e olgstgdon TR : 120ms, TR :
FOV © 360 X300 mm, Matrix @ 256X224, Slice : 6 mm,
scan time2 15%& Breath—hold 7|H& o|-&35}%ic}.

Immmum,

o] W FAL 10~90° 74| 10° 7tAoz WIA|7|HA A
AFS AlSYstgch ESH H]J_L_E_A—é— 93| TWAGS Qo
=2 7ISAE 50 ml syringeE £ Ao HARE A8

= 10~90° 714 10° 7+
Z 7}2Y0] og/dollAl ZH(liver), syringelF
9] E(water), H|%(spleen), background®] A&7} (SI)
5 Zgelech W4 AAe Welde ol
(coefficient of variation)E Z-&s}o] ZA|FAS] A1
e FAEE dolrgitt E3F RE o ZHSH|(CNR)

= Liver—Water, Liver—Spleen< Z}7Z+ &3}t 1
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FLASHO|A| FAS] W3}of| wg 2|9 4oies 7t
(liver), syringeW59] E(water), H]%(spleen), Back-
groundol|A 242} v=2A] yepgdth Hiver) 9] AlS4 =
L 475544817608 FA 40° oA 7F A Uepte
B FA7} Ssobdel wel A7 hashs Fol mei)
syringe 52| E2o] ATE= 475 97+68 982 FA 20° 9
A 714 9o FaZL ool weh ohe 249 Als
Hoh ge s By vgo] A3 443,02455.77
2 FA 30° oA 7P B2 ASAEE HYPow FAVL =
ool whef A%} ZHAsltH(Table 1, Fig. 1), 2219
A7 w0 A Liver vs Water?} Liver vs Spleena

FASC' & ASIE A Pl BAROR felat Holg
H Y3l Water vs SpleenS FAG0, FA70°, FAS0" ofA]
T Folet ZfolE H3ItHp €0.01, Table 1),

FAS] w®islo] wE HAGL] AloA=e 17542+
579392 FA 10" o) 71 @A Uehgen razt ol
Aol wet F7kslerh GojAls S HAloh Eqh ¥
O|A|4=(coefficient of variation)= FA 10° 2} FA 20° o
Al 83.029F 31.430% 7F =7 UElylth FA 10° 9
FA 20" 9] @A AA G AsAe +d=rF tha g
oA oz ogate] 9jsto] AlskA LrebdthTable
2, Fig. 2).

Table 1, Signal intensity of the tissue according to the change of FA in FLASH

Liver Water Spleen Background p-value
FA10° 242.98%39.96 " 428.40%60.57 255.52+37.92" 3.94+1.52 0.000
FA20° 398,78+68.46 475.97+68.98 401.76+55.75" 4.50%1.69 0.01
FA30° 467.65+78.27 406.28+63.43 4430245577 4.82+1.56 0.033
FA40° 4755418176 330,.87+53.45 435.00%52.70" 5.15+1.51 0.000
FAS0° 455.54+79.52"" 284.10+46.22" 402.61£47.37" 4.91£1.69 0,000
FAGO® 421.24+63.90 " 230.18%39.25 " 361.19+44.75"" 6.94%5.41 0.000
FA70° 350.374+32.93 197.67+27.21°" 304,44%30,03" 5.62+2.05 0.000
FAS0° 343.52460.87 " 177.68%30.35 288.03+37.86" " 5.74%1.92 0.000
FA90° 312.43+57.28 " 155.37+27.28' 267.34+38.64" 5.48+2.00 0.000
*; Liver vs Water, T ; Liver vs Spleen
¥ 5 Water vs Spleen, *+ ¥ by tukey comparisons test(p ¢ 0.01)
Signal Intensity
500.00
45000 W —— A7897—247 47554
00 44303
—  428. 43501
40000 | cadle 40629 4185 i 42189
—— 365587 3726
35000 F 36537 - T
30000 F — 59410 30444 eaia] rivvaet:%r
% 25000 ——23%8% ——23979 spleen

20000 F =——19773 ...ds background

15000 | 15538

10000 F

5000 |

0.00 . 365 455 482 515 4G4 695 562 575 548
FA 10 FA 20 FA 30 FA 40 FA 50 FA60 FA 70 FA 80 FA 9
FAZf

Fig. 1. Signal intensity of the tissue according to the change of FA in FLASH
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Table 2, Signal intensity of total image and Coefficient
of variation according to the change of FA

total image coefficient of variation
FA 10° 175.42+57 .93 33.02
FA 20° 270.82£85.14 31.43
FA 30° 355.961£100.11 28.12
FA 40° 379.84%105.91 27.88
FA 50° 379.24%107.73 28.40
FA 60° 372.92£1006.44 28.54
FA 70° 360,65£103.51 28.70
FA 80° 359.52%£103.28 28.72
FA 90° 360.74%103.92 28.80

FA 10° FA 10° FA 10°

Fg. 2. Abdomen FLASH T1 weighted image according
to the change of FA

FLASHO|A] FAS] H3lof| wE CNRE liver—watero|
A FA 30° o)A 12,7322 7} YA VEREIL FA 10° 9
Al —46.97, FA 80° oA 29,3602 7} A YelsiT
1iver—sp1een9—] CNROJA= FA 10° oA -3.182 714+

A Uebgon FA 80° ol 4] 9.65% 7Hg = UEbgdtt
(Table 3, Fig. 3).

Table 3, Liver—water CNR, Liver-spleen CNR according
to the change of FA in FLASH

Liver-water CNR Liver—spleen CNR

FA 10° —46.97 -3.18
FA 20° -17.14 -0.66
FA 30° 12.73 5.11
FA 40° 20.51 7.87
FA 50° 2473 8.74
FA 60° 26,31 8.74
FA 70° 27.16 8.17
FA 80° 29.36 9.65
FA 90° 28,66 8,12

CNR : Sl(liver—water or spleen)/SI(b), SI(b) : signal intensity of background

— 2866

—812

000 055
FAT0 FAZY FAG) FA40 FAS0 FA60 FA70 FA 80 FA 90 r—
-1000 er-water
——liver-spleen
—1714

—2000

-3000

—4000

—— 4697
—-5000

-6000

Fig. 3. Liver—water CNR, Liver-spleen CNR according to
the change of FA in FLASH
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oML ZAAIIY BEE shAgtth Ty FR71EY
Al718] S7tell wet T1 ofhAREE Aojf e =N T1 7
ZGAoIA 7t 229 tizm HARl EAI7E H9d,
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EEARS 77 AL kvt A9 SR T
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+ Abstract

0jsi4f 2. 38—108, 2003

Flip Angle of the Optimal T1 Effect Using
FLASH Pulse Sequence at 3T Abdominal MRI

Jae-Bok Han - Nam-Gil Choi"

Department of Radiology, Dongshin University
Y Department of Radiology, Chonnam National University Hospital

Purpose of this study is to compare the signal intensity (SI) and CNR with T1 weighted image using
FLASH at 3T abdominal MRI by varying flip angle (FA).

Totally 20 patients (male : 12, female : 8, Age : 28~63 years with mean : 51) were examined by 3
Tesla MR scanner (Magnetom Tim Trio, SIEMENS, Germany) with 8 channel body array coil between
september and October 2008, Imaging parameters were as follows : FLASH sequence, TR : 120 ms, TE :
minimum, FOV (field of view) : 360x300 mm, Matrix : 256X224, slice : 6 mm, scan time : 15sec and
Breath—hold technique, Abdominal image, with a 50ml syringe filled with water placed in the FOV
measuring the water signal, were acquired with varying FA through 10° to 90° with 10° interval, SI's
were measured three times at liver parenchyme, water, spleen and background and averaged. The CNR's
were measured between the ROIs (region of interest), Statistic analysis was performed with ANOVA test
using SPSS software (version 17.0). Less than FA 30°, abdominal images were severely inhomogeneity.
Especially, T1 effect of water signal was weak., As the flip angle increased, the signal intensity decreased
at all the regions, Especially, flip angle of the highest signal intensity was observed with 40° at the liver
parenchyme, 20° at water, 30° at the spleen, respectively, The CNR between liver and water was —60.92
at FA 10° and 15,16 at FA 80°, The CNR between liver and spleen was —3.18 at FA 10° and 9.65 at
80°. In conclusion, FA 80° is optimal for T1 weighted effect using FLASH pulse sequence at 3.0T
abdominal MRI,

Key Words : Flip angle (FA), FLASH, T1-relaxation, CNR
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