[ o i S5 BB 2 A% BE 2 2R A 201647 A 554045 5540 Int J Radiat Med Nucl Med, July 2016, Vol.40, No.4

FRIUSHMESGER SR MR S
TR TG

oher RFEH S E Mhts DRI

528000, = & Ak H—AREREZHEA MR £
BEAEE . S8 3, Email: {s265h@126.com

DOI: 10.3760/cma.j.issn.1673-4114.2016.04.006

EE] B# HEIHMEUGRA A SE0NE MR B2, Ak el s et
PSRN (Tra) FHEEIE (SE)FF T1 AL, T2 InAUF54IH Philips Achieva 1.5T MRI %
GE PSRRI s SRS TEBR SR A ALIH Y “Geometry . Contrast” 2535500 P& LI (FOV ) /4E
% (Matrix )4 % (Voxel ) . FHATRA(SENSE) |, Fe/NE A B A} (Min. TR) . BB A](TE) . ik A
T 8130 [KF- (TSE factor) 2628, I-40 BIXHERUAR [ XA 74 s e S BuUsehons . 5 AR
G AT RN (TSD) . S ASECR, FF L) Tra {4 ROT PI{EME L (SNR) . EI ST (NU)FI X
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[Abstract] Objective To investigate the feasibility of accelerating MR scan by modifying the
scanning parameters. Methods First, the spine cho(SE) T1-weighted and T2-weighted sequences of neck
soft tissue were used to scan the transverse (Tra) slices of the special quality control phantom of the
Philips Achieva 1.5T system. The FOV/Matrix/Voxel, SENSE, Min. TR, TE, and TSE factor were modified in
the “Geometry, Contrast” mode of the data acquisition interface to accelerate the scanning speed. The
phantom was scanned at the same time the scanning parameters were modified. Finally, the total scan
duration (TSD ) of the corresponding sequences was compared. The signal-to-noise ratio (SNR), non-
uniformity (NU) in the ROI, and profile curve in the X-direction of the Tra images were used to evaluate
image quality before and after the scanning parameters were modified. Paired i-test was used to analyze the
quantitative data. Results  Approximately 38.5 s(25.56% ) and 40.0 s(22.22% )were saved corresponded
to the T1-weighted and T2-weighted sequences, respectively, after the scanning parameters were modified.
Visual differences in the images and profile curves of the corresponding sequences were not found between
before and after the modification of scanning parameters. The mean SNRs of the T1-weighted and T2-
weighted sequences increased slightly after the modification, but the differences were not significant
(t=—-1.891, P=0.199; t=-1.474, P=0.278). The mean NUs slightly decreased after the modification, but
the differences were also not significant (¢1=0.802, P=0.507; ¢=0.168, P=0.882). Conclusion The
phantom test showed that the MR scan speed was accelerated and image quality was ensured by modifying
the scanning parameters.

[Key words] Magnetic resonance imaging; Quality control; Signal-to-noise ratio; Non-unifor-
mity; Scan parameter
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Table 1 Comparison of the scanning parameters of TI-

weighted sequences before and after the modification

it H (L) (CR
Min.TR/ms 628 572
TE/ms 8.6 16
ACQ Matrix 232x199 264x208
Voxel size( AP/RL)/mm 0.9/1.05 0.8/1.0
Refocusing control no yes(140deg)"
TE spacing/ms - 8
Profile order low_high asymmetric
SENSE no yes(RL 1.3)°
NSA 4 4
TSD/(min:s) 02:30.6 01:52.1¢

T A, MinTR: f/NEZEE; TE: WY E
ACQ Matrix: REH 4 ; Voxel size (AP/RL): 1A 2 /Ny
JAI% 4 ); Refocusing control: BRI ; TE spacing:  [FIJ IR
[A][A] PR 5 Profile order: AH{ 4w i Mii)7 ; SENSE: Jf47R4E;
NSA: fHE e TSD: BAEHlEtE; *: 02:30.6 F101:52.1
SrBNFR T INBUT B S BB ST . 5 SR a] Sy
FRHM minis, BI150.6s Al 112.1s; " deg /& degree 45 ,
FOREREHIMIE N 140°, JESBRIT A MR IGRRIE R
©: RLFRFI], BHEA A PREMNIERNF R 1.3, H
SR PR R R R B
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Table 2 Comparison of the scanning parameters of T2-

weighted sequences before and after the modification

itH (LR (CR
Act TR/ms 2500¢ 2500¢
Min.TR/ms 1596 1445"
TE/ms 80 71
ACQ Matrix 232x187 232x188
Voxel size( RL/AP)/mm 0.9/1.1 0.9/1.05
Refocusing control no yes(120deg)
TSE factor 22 29
Water-fat shift 2 pixels maximum
DRIVE no yes
NSA 4 4
TSD/(min:s) 03:00.0° 02:20.0°

e e, Act TR: SEPREE BN, MinTR: dR/NEAL
WA ] s TE: [REREE] 5 ACQ Matrix: SRAEHIE; Voxel
size(RI/AP): 1AZE K/NAEA/MT)G ); Refocusing control: T
RAEW; TSE factor: Pl FBERIHE I F; Water-fat shift: 7K/
BEWifi8% 5 DRIVE: BRS)F-firs NSA: (55-FHKEL; TSD:
SRR s ABEET . R SRR R E R R 2500
by EEUE Y Min TR BB BRI/, ] B id W L 5 A4 18
BT 0 03:00.0 F1 02:20.0 43 BIF7R T2 IEUT 5250
BT 5 BRI ], AR mins, BI: 180.0's FiI
140.0 s,
SIDCMIZAE X Tra BRI ME 15 0 2 R0 R e
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1.2.3 thxf B pa . T . &R Tra BURTEISS)
XAZNEX X il 71 profile, HABBUEHHT. &
XF I A R A AR R AR S A2 A 0 o (4) R R
fir HH ROLEOAR, J0lliE 404 1.2.3 thxf 41 |
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ROI 07 E . R/NIHIANE 1 AL B fios. Sk H]
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SNR Ml £ A5 2R T ER0 e KB (S,) AR/ MA (S,
FALLF AR NU: NU=[1—(S,0-Suin)/( St Suin) ]
x100%", (5)ic5# I g 1.2.3 Hxt 741 3 IR Tra
FIf8 1 SNR. NU “FHIH.
14 BeiteEinik
FH SPSS17.0 GE T2 31 ) e it B iy B 7y
WA TS EUE ST . S RIBCN ¢ K8 3BT . P<0.05
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Bl 1 Jak SNR. NUFIS, i ROL [, A: il SNR Al
NU f# ROI; B: ¥4 S, /9 ROI; SNR: fEMELL; NU: k%)
P S WEKEES.

Fig.1 ROIs for the SNR, NU and S, measurement
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Fe gk R
T1 AL, T2 MBUT 5 S 50E 05 19 SNR #4118
51k 83.17 . 81.79, BB UHI(77.89. 79.58) /)N
B, AR ICge e L (1=-1.891, P=0.199;
t=-1.474, P=0.278); &5 NU {8 73 5 K
6.03. 6.89, HAEMHT(6.99. 6.99)/NiF N, {H2

G
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Fig.2 Visual effect comparison of the transverse images in the uni-

form regions before and after the parameters were modified
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Fig.3 Comparison of profile curves in the uniform regions before and after the parameters were modified
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Fig.4 Comparison of profile curves in the linear regions before and after the parameters were modified
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F3 FAMSEUEUGET. J5 SNR E . NU HMH . TSD ARkl
Table 3 Changes in mean SNR, mean NU, and TSD before and after the

scanning parameters were modified

Rt/ T iR AR R, T LA R
IR, (B R 2 25 FEAR
P49 SNR. 1 MR $33 2501915

a5 i 12 b B E [T 5 (9 SNR R4 T
SNR/% NU/% TSD/s* SNR/% NU/% TSD/s* P S

ICE 77.89 6.99 150.6 79.58 6.99 180.0 131, N ATRERL IR RIIXT L
Z 2 HY . . . . . . S P 2N

A THWE . e B BRI TSRS, AT
(LRheE, 83.17 6.03 112.1 81.79 6.89 140.0 o o5 "
Z(Y 5.8 0.96 38.5 221 0.10 40.0 = . ‘u B> NSA Sf it ER El fil
tﬁ ~1.891 0.802 _b ~1.474 0.168 _b Egﬁ‘/z‘mél‘lﬁio ﬁ&zlgﬁ}l:ﬁjj}kﬁ
P8 0.199 0.507 b 0.278 0.882 - AP R NSA BSEG E, i ad

. P, SNR: fEMELL; NU. JE¥5ME; TSD: SRR = T,
Iy 1. K2 G —AT IR (minis ) B9 02:30.6. 01:52.1 F103:00.0
02:20.0 5 3 IR () A7 ELME 150.6. 112.1 F1180.0, 140.05 *: F4
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