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Optimal Flip Angle for T2-Weighted Effect in Micro 47T MRI SE Sequence

Sang-Ho Lee

Dept. of Radiological science, Jeonju University

Abstract The purpose of this study was to investigate the FA value which can produce the best T2-weighted images by
measuring the signal intensity and noise according to the FA value change in the brain image and the abdominal image
of the mouse using micto-MRI. Brain imaging and abdominal imaging of BALB / C mice weighing 20g were performed
using 4.7T (Bruker BioSpin MRI GmbH) micro-MRI equipment, Turbo RARE-T2 (spin echo-T2) images were scanned at TR
3500 msec and TE 36 msec. The changes of the FA values were 60°, 80", 100°, 120°, 140", 160° and 180", We measured
signal intensity according to FA values of ventricle and thalamus in brain imaging, The signal intensity of kidney and
muscle around the kidney was measured in abdominal images, To obtain SNR and CNR, we measured the background
signals of two different parts, not the tissue, In the brain (thalamus) image, the signal intensity of FA 100° was 7,433 and
SNR (6.49) was the highest, In the abdominal (kidney) image, the signal intensity was highest at 16,523 when FA was
120°, and the highest SNR was 8.54 when FA was 140", The CNR value of the brain image was 1.38 at FA 60° and
gradually increased to 8.29 at FA 180°, The CNR value of the muscle adjacent to the kidney gradually increased from
2.36 when the FA value was 60° and the highest value was 4,57 at the FA value 180°,
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34 BHOf: mlolaEAp e, Ut AlE of A, dixe o 350, T2

.M &2 Aatshilore] wgat 7 ABES o83t A2 4|
o] Al ARt HRE o83t s 52 95|
21715 F Hmagnetic resonance imaging; MRI)%A: AEE nd AFS o5t Hajalal 74| Wrashu A] upo
2= YurE(routine radiography), AAbs} thE 1o} 7o AEE olAlelo] tist a7} 34 Z/1ekT Q)
(computed tomography; CT), Z2H(ultrasound), H9] . GAA AL AU Qg e il HA|H X}
Shanclear medicine) & 185 FA7IWsE Wlaelo] o SHRET K24l B, AV FYIRAE S
&= H385(contrast resolution)o] 95} W7} H|S:5} PN A%

o

u
FANO HiRt Ak S Alsk7] ARRAE, &
A1% o AL2H](signal to noise ratio; SNR) 7+

o) e FHIeE thEA| A9 Sigsil =A% e o 875 FEAI7I7]O FE5 Alo]
Yok PP MAEHOR WA 5 glon] Aol ARole), olg} Beld A5 Belol WRF vlo|L= MRI
Faffsirhs A wlzell ole A= de o]§Ear el A Alof whE aEfE 9] 7|Eo] BT Aol

QA0 AR AT Emm ol o] 9l

q3 = Q= A
e sk ol oy

o
ox
&,

=

rlorimﬁj\;ﬂ;lﬂ
B W o

Corresponding author: Sang—Ho Lee, Radiological science, Jeonju University, 33, Chunjamro ,Wansan—gu, Jeonju—si, Jeollabuk—do,
Republic of Korea, 55069 / Tel: +82-63—220—2054 / E—mail: ho8350@hanmail net

Received 19 April 2019; Revised 24 April 2019; Accepted 28 April 2019

Copyright (©2019 by The Korean Journal of Radiological Science and Technology

b 7)e3E 20199 Al429 A2E 113



AT YRR FRT Qbolr], BE B
of| & T2 7}Z(spin echo T2weight;

——H](contrast to noise ratio;
ONR)7} 3ot 2957 lo] ‘et Fshe 2 ek
o] Fi Aol Girks, AEse] P F ] 9%
= T+ W= A TR, TE, Flip angle(FA)o]tH6]. 71
ZHAGA|ZFO 2 Q13T field susceptibility artifact W motion
artifactE 7AA7]7] Y3 AAPFIH O 2 Ao A (turbo
spin echo; TSE), A& o] (gradient echo; GE)W[7]
=28 0]83)t 4= 9lom FE AW of|F WA FAL 90°0]
Sk= of7|(partial flip angle)AlA WHEAIZES TW5A17]=
W o] AUARE 90°0]512] FAE SNRO| A5k 7HAE
4= Sle] f?}"c} 27d3t FAgEe] ft=ojzIcHs],

Eas)
2= of %
glo

Byo] MRIE #& 7} A% HAllA o AAR 3|2
%] 9Fo Fo=o Zy|ojal 2ylA 0] HALR o]835lo
o FHT 01 1 7F o]9]o] W2o] Wk Wl ZhHZITho|

A BARE gol o g3k ek, SR S5 o
3l artifact® Q13}o] EH0] MRI GARS X43He] A|7HS
Zo7] 9gt wpEe Aela ik, Sal, vlola2 MRIS
o]§3t F =9 BRG] SFol o3t artifact= Al
7He thEdto 2 AT 4= ok adu ofRlzkA] o)y
T AIZE S} e QRRS nIAE ulsjuae] sl
FAZES] Wsto] whE 22| T2Z=avs Yep7] fiet
A o] Folx 4| gkt Glek,

ofo] £ AT Tho] AL MRIZ o}
¥ BRG] FAZE WSt whE 4l
G ECRPRAET R
oA s,

Oft

Fkg2so) 1
e} ol

2 9l FA

¢

ol
=N o
Mo mu o

it
e

I, et &

=13
=]

1>
ot

cha % A

oo

rE

H AqLof|A AF 20g9] BALB/C miceE chamberho]

A o] 4%9] LA Fstol HAS fmst Lot
HuHol oJAHALS AAJEIQIt ulo]Z 2 MRI AH|=
4. 7TT(Bruker BioSpin MRI GmbH)E ARE3}H I, ZUL
Volume coil 86mmE ARE3}9 2™, Turbo RARE-T2(spin
echo—T2) FA2 TR 3,500msec, TE 36msec® 73T
(Table 1),

FAZES & 29 FUsH| 60°, 80°, 100°, 120°, 140°,
160°, 180°% Wa}2 o] ~A7istdc}. Lhea] mjAwis m

e grom A

Table 1, Scan parameters of pulse sequence at micro MRI

Parameter Brain Abdomen
TR(ms) 3,500 3,500
TE(ms) 36 36

NEX 3 3
Matrix 256x256 256%256
Slice(mm) 1 1
FOV 100 100

2. GM=Ed U BN
FAZFo] Wislo] mhE W gAke] SNRET CNRELS] H412
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3 g Sk tk(Fig. 2).

-

A B
Fig. 1. Image of white rat brain using T2 Spin echo (A: ROI
of brain parenchyma, B: Measuring ROl in the upper
left and lower two locations)

Fig. 2, Image of white rat Abdomen using T2 Spin echo (A:
ROl of Abdomen parenchyma, B: Measuring ROl in
the upper right and lower two locations)

114 Journal of Radiological Science and Technology 42(2), 2019



ulo]3&2 4 7T MRI SE Sequencefl|A] T27dZa7E {3t 2% 9] Flip Angle

WA S} BB EAolA Ze A EEe) 24
< Yo 2329 MIekE FFHA A5 E FEO R SNR

2 ARSI, T 9 SNR (Y] 9)ventricle?} thalamus, £5-
9lkidney 2} muscle) %kl Z}o]&2 CNRS AF=3199t) SNRS
Tohs S vl=o] o= 2 ot 8l (American Association
of Physicists in Medicine; AAPM) 2] Hi1FH[9]-S ©]-8&3}o]
A G A (region of interest; ROIS AAsIo] Aot =s

=48t

m. 2 =

1. T2ZZ2Edol M FAEHS0| 2 SNR
FARS}O] whE & 3 WA 222 S =} SNR

ZHS FAB0°HE] FA180°7FA] 20° 7tACo & =43t A}
FA60°0)| 4 2] AlZ7 == 6,283, SNRS
o, FA100°0)| A A&7 == 7,433, SNRZF2 6.49 2 7}
7 = UEbsTh FA100° o] o A= Al27 =9} SNR &
T ool sk FolE HAlou 11 Apo] gk Akt
(Table 2), (Fig. 3).

ERAIH A Ao =9t SNRebs 543 dik=
FAB0°0] A1) AlZ7 = 14,485, SNRL 5,058 7F4 Wor
o FA120°0|A4] AlS7 = 16,5232 714 =4 YEL

O SNRgF2 FA140°0|A] 8 54 =2 7 427 vpebyict,
A A o= FAS0 oA 160°7HA= A9 22 gha YRl
HTable 3), (Fig. 3).
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Fig. 3. Signal intensity and SNR of Brain and Abdomen T2
FSE pulse sequence with change of FA
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FARHS}o|| Tk 3] 5 o] A=A
FABO°HE] FA180°7HA] 20° 7FAO & =43 CNR Fe
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+ 4,579 CNR k& YUBtHSItHTable 5), (Fig. 4).

Fol M FAHS}0 HE CNR

Table 2, Signal intensity and SNR of Brain T2 FSE pulse sequence with change of FA

FA Signal intensity Background SNR
60° 6,268 1,237 5.07
80° 6,562 1,066 6.16
100° 7,423 1,144 6.49
120° 5,462 872 6.26
140° 5,799 930 6.24
160° 5,009 828 6.05
180° 5,449 927 5.88

Table 3, Signal intensity and SNR of Abdomen T2 FSE pulse sequence with change of FA

FA Signal intensity Background SNR
60° 14,485 2,025 7.15
80° 16,930 2,046 8.27
100° 16,613 2,090 7.95
120° 16,523 2,010 8.22
140° 15,247 1,786 8.54
160 15,215 1,808 8.42
180° 12,863 1,617 7.94
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Table 4, Signal intensity and CNR of Brain(ventricle and thalamus) T2 FSE pulse sequence with change of FA

Signal intensity SNR
FA - Background - CNR
ventricle thalamus ventricle thalamus
60° 7,969 6,268 1,237 6.44 5.07 1.38
80° 9,933 6,562 1,066 9.32 6.16 3.16

100° 12,233 7,423 1,144 10.69 6.49 4,20

120° 10,184 5,462 872 11.68 6.26 5.42

140° 11,823 5,799 930 12,71 6.24 6.48

160° 11,183 5,009 828 13.51 6.05 7.46

180° 13,137 5,449 927 14.17 5.88 8.29

Table 5, Signal intensity and CNR of Abdomen(kidney and muscle) T2 FSE pulse sequence with change of FA
Signal intensity SNR
FA - Background - CNR
kidney muscle kidney muscle
60° 14,485 9,711 2,025 7.15 4.80 2.36
80° 16,930 11,419 2,046 8.27 5.58 2.69

100° 16,613 10,811 2,090 7.95 5.17 2,78

120° 12,384 7,939 2,010 8.22 3.95 4,27

140° 15,247 7,493 1,786 8.54 4.20 4.34

160° 15,215 0,959 1,808 8.42 3.85 4.57

180° 12,863 4,545 1,617 7.94 3.37 4,57
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