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Causes and solutions of artifacts caused by array spatial sensitivity encoding technique in brain MRI

ZHU Xi, YE Jing, WANG Zhijun, SUN Jiquan, ZHU Qinggiang, XIA Wei
Clinical Medical College, Yangzhou University, Yangzhou 225000, China

Abstract: Objective To explore the cause of unexplained high signal artifacts in T; FLAIR sequence of brain magnetic resonance
imaging (MRI) and optimize the sequence. Methods A total of 300 clinical cases and 60 water phantoms were selected and divided
into group A, B and C for MRI examination. For the 3 clinical groups, with 100 clinical cases in each group, routine parameters
were adopted in group A; the ASSET acceleration factor in group B was decreased to 1.50; and in group C, ASSET option was
removed and the number of excitation was abated to 1. The water phantoms were also grouped in the same way and the same
scanning parameters were adopted in the corresponding groups. The number of cases with image artifacts was recorded, and the
image quality was analyzed objectively and subjectively. Results For the 3 clinical groups, there were 12 cases in group A, 7
in group B and 0 in group C having image artifacts. The multiple comparison with Bonferroni test showed that statistical
significances were found between group A and group C, group B and group C, but not between group A and group B. The signal-
to-noise ratios of brain parenchyma in 3 groups were 37.6+£10.2, 38.7+10.4 and 37.2+12.0, respectively. The objective comparison
of image quality revealed that the difference among 3 groups was trivial, without statistical significance (P>0.05). The total score
of the subjective evaluation of image quality in group A, B and C was 395, 424 and 455, respectively, and the Kruskal-Wallis
test for the statistical analysis on the total score showed that there were statistical differences among 3 groups. Moreover, Mann-
Whitney U test was used for the comparisons between group A and group B, group A and group C, group B and group C, and
the test results showed that the differences between these groups were statistical significant. The objective evaluation of image
quality and the number of cases with image artifacts in water phantom groups were coincided with those of clinical groups.
Conclusion Giving up ASSET and reducing NEX to 1, or decreasing acceleration factor properly when setting T, FLAIR sequence
of brain MRI can ensure the image quality and eliminate unexplained high signal artifacts.
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Fig.1 Proportions and types of artifacts in T, FLAIR sequence of brain MRI

1.2.1 /KiE 28 SR FH 3 [E GE /A 7] ) Optima MR360
LST H PR PR A FE A, 8 10 L S ZE 8, 70 b A B
C34H, B 200, A ATHEHFHEH ;B I
BSBAE KT, FLAIR ASSET H# K14 1.50;
CHl: HA B HORAE , M Bk ASSET S0, A3 il vk
BN, TEASEONZE 1, C L ER5 vl iy 1 B 16 I
T

122 IfFRAE EELEEE 300 43k 5 MRI 2, 73 A
B.C 34, ¥ BMI4EECT- )40 Be , B4 100 ], R FH 5
IR AR RSB TEH

1.3 BEMHBELER S

1.3.1 KEEHERZG S /5l E 44 T, FLAIR th
O 25 T AR ) F ¥ {5 B L (Signal Noise Ratio,
SNR) o ASBF ST 5 1k T v J2 1 UG b e 1

17 AN 84514345 B ROT(20 mm?) ', I8 4% ROT Hi
Hh 5 £ XS 245 5 3 B (Signal Intensity, SI)
PRI 4[] — ROLHY L J5 )25 10 34~ XS ~F- 34
2% (Standard Deviation, SD) , ] SNR=SI 4:4/SD 43
132 IGRAR G ANENHL LS5 LR E
Z= HORYA) 0 JE Se A, 19 i T L B e DF
ANHEHE FRABSE ) SNR AT LL o 1AW 0 I £
Ay i 2 ki V8 B PR RE X8, 43 A 3 4 RGN ki
)20 _E I E ROI(20 mm?) , HHlll 45 ROT | L5
JZ T 34N XA~ 2 ST, FRI L] ROT A BT+ L5~
¥ SD, M SNR=SI 415/SI 55+
1.4 BGERTES

Hi 2 24 SEAZBE AT B8 Uil 2 [W] %) 3 2 &I 45 o ot i
TV BIWA— WS P B —EE W, 153K



RFE, A5 AT REEBARTE K R AIR b 7= A DO R 10 N A 317 3

- 1041 -

#F1 MRILAHIEENS KT Flair A.B.C HATESH
Tab.1 Routine scanning parameters of brain MRI and T, Flair in group A, B and C

EREI 20 DWI T, FSE T, Flair (A) T, Flair (B) T, Flair (C)
TR/ms 5000 4800 1750 1750 1750
TE/ms 108 102 24 24 24
FOV/em 24 24 24 24 24

JZ )5 /mm 5 5 5 5 5
A /mm 1 1 1 1 1
T 2 2 2 2 1

piEl 320224 320x224 320x224 320%224 320%224
SRS ] /ms I ¥ 720 720 720
ASSET f B e} f x
Jins A 2.0 2.0 2.0 1.50 T
Fs A/ 72 76 103 127 96

G 2%, G R, IR SE S 2 5 2 43« ]
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Fig.2 Images in water phantom groups
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Tab.2 Objective evaluation of image quality in water phantom groups

E e A4 B4 (oF| A/B/CF{i A/BICPfi A/BP{i A/CP{i B/CPI{i
KBS SR 325174272 3230.14242 3 268.4+24.6 45.5 0.38 0.45 0.53 0.07
L 45.742.4 44.8+1.2 46.1£3.2 87.4 0.18 0.29 0.11 0.56
(L34 71.343.1 72.1%1.1 70.9+4.4 77.6 0.26 0.08 0.48 0.09
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Tab.3 Statistical analysis on the proportion of images

artifacts in clinical groups
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Fig.3 Images in clinical groups
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Tab.4 Objective evaluation of image quality in clinical groups

S5 A4l B4 Cc4

A/B/ICF{i A/BPf{H A/CP{i B/CP{H

N

JIii

b
H

IEL 34 37.6£10.2  38.7+10.4  37.2£12.0

SCF(ESIREE 319.2435.6  321.1442.8  323.6+55.1
NN
=

Ll 8.543.5 8.3+4.1 8.7+4.6

98.3 0.31 0.25 0.18
126.5 0.08 0.09 0.06
75.8 0.27 0.36 0.14
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Tefa X (2=-3.7, P<0.001) .,
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Tab.5 Subjective evaluation of image quality in clinical groups

YA 14y 24y 34y 44y 54y M4y Z{H PME

A 0 0 15 75 10 395
B 0 0 8 60 32 424 433 0.00
C 0 0 0 45 55 455
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Tab.6 Intergroup comparisons of subjective

evaluation of image quality in clinical groups

Giitei A/B A/C B/C
VAN 3.0 -6.5 3.7
Pl 0.00 0.00 0.00
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