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ABSTRACT

This study conducted an analysis to compare the differences in the properties of the magnetic field and the
generation of artifacts because of the difference in the magnetic field between 1.5 T equipment and 3.0 T
equipment, centering around four types of pulse sequences, mainly applied to the abdominal Magnetic Resonance
Imaging (MRI). With data on 500 persons transmitted to the PACS, this study analyzed the SNR wvalue,
quantitatively and carried out a qualitative evaluation, dividing MSA, CSA, and DA into three steps. As a result
of the quantitative evaluation, the SNR value was significantly higher in the 1.5 T equipment; however, there was
a factor deteriorating the image quality, too, as artifacts were generated in the images. The 1.5 T equipment
generated fewer artifacts than the 3.0 T equipment did, so it could compensate the image quality for 3.0 T. In
conclusion, based on these findings, this study could understand the differences in the properties of the magnetic
field and the generation of artifacts occurring because of the difference in the magnetic field and could provide
a measure for them. This study would be guidelines for MRI users who directly examine the patients in
abdominal MRI using the two types of equipment in the clinical setting in the future.
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I. INTRODUCTION

AIFYHLE )8 30 471 3T Yabdomin

1 magnetic resonance imaging)< T}FgH H2A|H A
o]t OH—t'r?iV—i Heled Arg Ed= Bétﬂ«] Zl
o, Aghe] WS GolsHAl sk A 3=
A g ol gHa kM 1984 20 T U] HE
TAA] 217137 G (magnetic resonance imaging) A1
o]F ZHEA wlE ©]&E 1.5 T MRI FA7F &
2] HgEHA 2787 P72 % (magnetic resonance
angiography)= HE3t] 754 AAPE duksiEo] <
Ao FHE Fag dar ek 2000 el €]
28] 3.0 T MRI ZX|7} 1] 52]5%-2] 2F=f(food and drug
3 o= yrtow A

administration) Sl

ARE 7FssHAl EAaL HZolle= A AlAl] axpr)de
MRI A7} 2$35shs]ar ok 1.5 1ol vlsl] 3.0 T+
G7de] Aol 54| (signal to noise ratio)7F AH] A L.
2 rRs ol Ad o8] AAARANE BFA
A ] RS 15T oo 24T & 4l
B 3EE AT Ak aae a7 AES
T £ A0 Bl Y

4A8 ol§o A e FPAZANT B A
gk = o A7 % (magnetic field)e] 2Fo] =

fo] Awl= TRt S8 (property) HF Q18 artifacts) ©]

*Corresponding Author: Eun Hoe Goo

E-mail: eunhoegoo@gmail.com Tel: +82-10-8750-5092

367

Address: Department of Radiological Science, Cheongju University, Cheongju, Chungbuk, 360-764, Republic of Korea



Assesment Of Image Quality in the Abdominal Magnetic Resonance Imaging : Comparison with 1.5 T and 3.0 T
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I. MATERIAL AND METHODS

1. Material and study methods

2 dleE 412 PACS HEHAR A% ¥ F 500
HegAb 3209, oA} 1807, AHHS] 40-754], HA
B 524 ER-AAL BRE FAR R sl 14
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Table 1. Scan parameters for analysis of 3D TSE, EPI,
SSh-TSE and FFE pulse sequences on 1.5 T and 3.0 T

Dp 3D V1SE gpy Dssh-TSE OFFE

) 15T 30T 15T 30T 15T 3.0T 15T 3.0T
TR 1574 1777 2275 2377 500 1232 220 224
(msec)
TE 600 80 60 47 160 80 23 12
(msec)

2.8/ 5/ 5/

Th./G 2/1 6/1 6/1 s/t 51
(mm) 1.4 1.5 1.5
Matrix 172/ 200/ 136/ 180/ 240/ 252/ 162/ 208/
MP 172 200 136 180 219 220 162 172
ST 433 326 742 3:18 15 12 18 13

(sec)

Z)P.: parameters, OTSE, tirbo spin echo, OEPL echo planar image,
)SSh—TSE: single-shot turbo spin echo, e)FFE: fast field echo,
TR(ms): repetition time, Th./G(mm): slice thickness/gap, Matrix
MP: frequency and phase encoding matrix, ST: scan time

2. Evaluation method
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3. Statistical analysis

F 7%l i A A 0% SNRe tigk S
A o2 SHAEE ¢ F A (independent sample t-test)
= ARESoH, e WA e gie] d4
2Fo] = Wilcoxon signed rank tests 4-8-35to] -2]4d<
olH AUTHp<0.05). & HoJE Al A8H Zr1
22 PASW Statistics(release 18.0) L2185 o] -8-3}¢]
p#tel 0.05 olst & o FoldS FATh

. RESULT

B oglo]g] EAo A8 50090l tiste] 3D TSE,
SSh-TSE, EPL, FFE H2A|AAE 5% HolHE #
A QI Table 2914 & 4= $1%°o] CBDOIAE= 3D
TSE %1 SNRs©] 75.79 £ 09.65, 80.83 * 10.94% 3.0
T7} 7] YERSAI T, LBDO A= 49.44 + 06.25, 43.66
+ 05202 1.5 T7F %& #h& Uebdthp<0.05). 1 ¢
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o] SSh-TSE, EPI, FFE+= Liver, Kidney, Pancreatic bod
yoll A 3.0 T7F & A3E Vehlltkp<0.05). o]9F 7
o] A4 dloly A= AW o® 30 T7F %
Al ERAIRE AR S AR EASIS
= AFEY Ygsior xA 9 Ué“—,*é](conspicuity)oﬂj‘ﬂ
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Table 2. SNR values obtained at 1.5 T and 3.0
T(n=500)

Locations 15T 30T t p-values
3D TSECBD) o> 02 8083 8265 0.0004%
49.44 43.66

3D TSE(LBD) 3450 0.0001*

+06.25 +05.20

45.91 92.03

10597 <1209 4240 0.0002%

EPI(liver)

90.92 130.51

EPI(kidney) 7.063  0.0000*

£1345  £014.25
SSh-TSE(liver) L 033a  ,obal 5206 0.0005*
FFE(PB) o2 A% 3685 00001

Numbers: average values + standard deviation
CBD: common bile duct, LBD: left bile ductules(segment 2,
3), *significant differences, p<0.05

o glojAl el do] Wolxrhe A& A

o]Fa k.

Table 3. Qualitative analysis for scoring on 1.5 T and

3.0 T in abdominal structures(n=500). Three - point

grades with score of 1=poor, 2=good, 3=excellent.
15T 30T z

22 £+ 0.19 -3.508 0.005*

p-values

"MSA 2.6 £ 0.15
+

CSA 25+ 010 23+ 021 -3.654 0.008*

23 £ 0.02 -4.207 0.006*
245 + 0.20 -5.514 0.001*

A 2.1 + 0.03

DA 2.7 £ 032

Numbers: Average values + standard deviation.
magnetic susceptibility artlfact(MSA ), chemical shift

amfact(CSAi), india ink amfact(HAT), dielectric artlfact(DA)
*significant differences, p<0.05
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(a) 1.5 T 3D TSE

(¢) 1.5 T EPI

(d) 3.0 T EPI

Fig. 1. Coronal 3D TSE MRCP MIP images(a, b) and
axial DWI EPI images(c, d) on 1.5 T(a, ¢) and 3.0
T(b, d). In(b, d), note the increased susceptibility
artifact related to a abdominal gas.
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(b) 3.0 T SSh-TSE

(¢) 1.5 T FFE (d) 3.0 T FFE

Fig. 2. Axial SSh-TSE images(a, b) and FFE images(c,
d) on 1.5 T(a, ¢) and 3.0 T(b, d). In(b, c), note the
increased chemical shift artifact(b) and india ink
artifact(c).

(a) 1.5 T SSh-TSE

Fig. 3. Images were obtained with(a) a SSh-TSE
sequence at 1.5 T, (b) a SSh-TSE sequence at 3.0 T

(b) 3.0 T SSh-TSE

Iv. DISCUSSION
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V. CONCLUSION
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