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ABSTRACT

The object of is this research is to find out the optimal Tesla by evaluating SNR and CNR

, after testing 1.5

T and 3.0 T. The randomly selected patients tested by nasopharynx MRI transmitted in PACS were applied to the
research. Two MRI units(1.5 T, 3.0 T) was used for analyzing the data. As a method of analysis, in TIW
highlighting and T1 fat removal images, we set up a certain area of interest and evaluated the SNR and CNR on
tongue, spinal cord, masseter muscle, fat, parotid gland, and tumor tissue. We evaluated the SNR and CNR by
quantitative analysis of six tissue, measuring the quality of images for uniform fat removal, magnetic sensitivity
artifact on a four-point scale by qualitative analysis. The statistical significance of this date analysis was based on
independent sample verification and was accepted when the P value was less than 0.05. As a result of analysis
of both devices, 3.0 T was high in the quantitative evaluation, while 1.5 T was high in the qualitative evaluation.
Considering the advantages and disadvantages of each device, and if the device is selected complementarily and
applied to patients, it is believed that it will provide the optimal information.
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I. INTRODUCTION

217137 9 ’F(Magnetic Resonance Imaging; MRI)
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II. MATERIAL AND METHODS
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AAbell o] 8% FA4EE AH|ZE Achieva 1.5 T,
3.0 T(Philips Medical System, The Netherlands)E A}
23193, Data 852 16 Channel Head & Neck
Coil& A3t a1 FAFe] 2 8-% Scan Parametert™
Table 17 23kt o]y &4 42 =94 ¢
A T1 WL F249, T1 WI AR 294 59
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Table 1. Scanning Parameters using T1 WI and T1 WI FS

Pulse Sequences

Parameters 15T 30T
TIWI  TIWIFS) TIWI  TIWIES)
TR(ms) 480 494 452 519
TE(ms) 13 15 10 10
_ Slice 4.00 4.00 5.00 5.00
Thickness(mm)
gap(mm) 1.00 1.00 0.50 0.50
NEX 2 2 2 2
Voxel MPS 284x284  284x284  312x312  312x312
FOV(mm) 200 200 200 200
TR: Repetition Time, TE: Echo Time.
3. B
B QT MRI GAHS A ALgHE 714 7]
22 Q1 Pulse Sequence®! Spin Echo W& €3}
AT INFINITT ~ PACS(Picture  Achieving

Communication System) Datas A}-8-3Fo] Fig. 13}
Zo] 3 (Tongue), % 4~(Spinal Cord), Jl<*(Masseter
Muscle), A|®%(Fat), 1A (Parotid Gland), &%
(Mass)2] FH5-91 3mm2e] ¥4 2 2+ 9 (Region
Of Interest; ROI)¥} Q17 F-9lol] Ao 772 A3}
P EE ROL 27|+ 1.5 T9F 3.0 T7F 22 914
2 AAste] 2715 SAHEATL

Signaly;ggne < 0.655

SNR = (1

Jbackgroundnoise X \/scantzme
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(a) Tongue (b) ENe

(d) Fat (e) “PG

Fig. 1. Location of measurement of ROI for SNRs and
CNRs. SC :Spinal Cord, YMM: Masseter Muscle,
9PG: Parotid Glad.
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Ae 949 9=F(Image Distortion), A}7]7T%
Q1-8Z(Magnetic Susceptibility Artifact), 3| Q1¥ &
(Flow Artifact)ell w2} vlj-%-E%F(Very Poor, 14), =
Z(Poor, 27%), W5 (Fair, 3%), %3 (Good
Delineation, 475), "}-9-%¥3%.(Very Good Delineation,
55 grEsklar 2 el diste] foxl A
E W3} sko] Hlaskgith

oo N K
N
N

T

(Independent  t-test)S A o
SNRI} CNRE Z4she] Aar §%, el A
Aol @zt ol AASIT A4

+ Wilcoxon Signed Rank TestE A A
Fe4e AERan. 2E 29 dely
FAH Fe4e A 005015 7
S9e dolElE BAa] A ALEE
& SPSS ver. 24.0 2 FASH A& A

I, RESULT

% 3042 SNR, CNR @9 #Hit
£ 3} Table 2, 32} o] YhEFR L

2 % 7IH(TIWI, TIWI FS)°llA]
Tongue, Spinal Cord, Masseter Muscle, Fat, Parotid
Gland 25 ZZ o4 SNR, CNR a2 Ag2] A7)
of whel B ERS w 3.0 T A¥7F ¥ =4 YE
WOH(1.5T: 79.81 + 21.70, 124.75 + 33.58, 74.14 =+
23.02, 106.94 + 20.49, p=0.000", 3.0T: 80.89 + 16.86,
11891 + 27.90, 60.87 + 16.45, 87.41 =+ 26.22,
£=0.0000"). 12} ZGA T F AP AF S
Mass F-3#-ol 5] &= SNR, CNR #ko] "ojx= A3 &
AR

of

Table 2. Quantitative Analysis Value of Measured
SNR(n=30)

TIWI  TIWI
nw mwr QA Y
T(e;;a 15T 30T 15T 30T p values
*
Toneue 8421 10296 7595 9954 0.003
I L1655 2099 +0502 +1919 | goose
so 4280 8130 43.00 10181 0.002
0011 41508 40919 2020 | o o0
My 470 S18S 6140 70.60 0.008
£0925 41111 +12.60 +14.81 0.0001
b 14387 20658 5026 10181 0.0002
002 4122 £1007 2088 | o000
b 8345 14080 6057 1416 0.0021
1595 42812 1266 42882 | (0003
Mass 7887 16504 15360 12624 0.0002
L0806 43301 43569 1895 | 000

Note: Data are means + standard deviations.
FS: Fat Suppression, SC: Spinal Cord,
MM: Masseter Muscle, PG: Parotid Gland,
Independent t test, p=0.00*, p=0.000*.
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Table 3. Quantitative Analysis Value of Measured
CNR(n=30)

TIWI  TIWI
mwr o riwe gt T
Tesla s 3071 15T 30T I
sy . . ) X p values
*
Tongue 6298 T9.60 2052 8212 0.002
L1265 41593 40619 £1655 o0
sc 410 4830 3204 6663 0.007
£09.05 £0941 40692 #1265 (o000
vy 0683 1477 4540 6887 0.0024
0150 40256 0.8 #0098 (o0
by 18291 24833 2693 SLII 0.003
S3751 #4903 0157 41025 0o
b 8448 15122 6763 12714 0.0005
£1629 43043 #1371 1430 (o000
Mass 10407 20069 16370 12861 0.004
F0161 4041 #4310 1935 o000

Note: Data are means + standard deviations.
FS: Fat Suppresion, SC: Spinal Cord, MM: Masseter Muscle, PG: Parotid Gland,
Independent t test, p=0.00*, p=0.000%*.
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Table 4. Subjective Grading of Image Distortion and
Artifacts in Qualitative Assessment

ID SA FA Mean

TIWL  2.650.1 3.4:05 3.1+04  3.0£0.2

bt TIFS(C) 25400 3.1402 29+07  2.8+0.3
TIWI 23403 2404 2800  2.540.2

T TIFS(C) 2.0402 2203 27+05  2.3+0.2

z  TIFS(C) -2564 2449  -3587  -2.789

p T1FS(C) 0.0023 0.0043 0.0003 -

ID: Image Distortion, SA: Susceptibility Artifact,
FA: Flow Artifact, p: p value.

(a) 1.5T FS Image
Distortion

(b) 3.0T FS Image
Distortion

Fig. 2. Image Distortion. When the fat suppression
technique was applied, high image distortion occurred
at 3.0 T.

Magnetic Susceptibility Artifact® H o5+ Fig. 3
o dake 249 Ashgol e F 24
Il A Asbge] Aoz skl Farlgel o
5 Slael Aolsl AA FAEE FUAA A
o A7 A Ha AEE de ek Al
Aol TEOlA Hojup ZAAMA A5 e Wst
ate] 3.0 T ARk 1.5 T FHlE H|
X}H] ol 4] Pons®} Sphenoid Sinus -

Fe O5H HolFal vk 21 9o
2 Pituitary GlandE &<l & 7} gllar
=5 = F99 Alg EE9H(Blurring)©l

b 7E Qlgith 15 T gk A
4

ToofN o i 2

w
i
0,

.0

rﬁ-]

o
HEMEOHHE‘
oo N oox

2o o jo

1038



PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 13, No. 7, December 2019"

(a) 1.5T T1 SAG
Susceptibility Artifact

(b) 3.0T T1 SAG
Susceptibility Artifact

Fig. 3. Susceptibility Artifact. Blurring in areas in
contact with air components.

A Z=F-Slo 53] & dAHe= A==
Figure 47} o] Bulk ArtifactsS X o531 T} o]
23 AR ST A TS, B ATelA 3.0
T ¥7F =7 yestzel 14713 ds5 o5y
= AT 2 oHlolE 74 FdelAE 3.0 T
1] = Suppression Frequency Range(220 Hz)”} H,0
of 27k 1.5 T ZH]d A= Fat Rangeol] &
A A7FH A7) wiitelth AdAo® 1.5 T 44
M= wELdsA AT o] FAHAN 3.0 T
Ao A= AT dojuA] g2 A5-olth a
BHE ArHow ddF APaAE ol Fo A
A7k b G7doll A= Internal Auditory Meatus 7]=2
2 9% (Water Frequency Range) A7 %A @il
o} 2| % (Fat Frequency Range) F-91+ 4% S A
FHe] @S HolFaL Q)

(a) 1.5 T Bulk Artifact

(b) 3.0 T Bulk Artifact

Fig. 4. Bulk Artifact. Axial T1 WI (1.5T;494/15,3.0T;
519/10) FS MRI demonstrates fat suppression
posteriorly and water saturation anteriorly. When
imaging extends over areas of changing volume, such
as from the head and neck, a minor shift in the
frequency of the water and fat peaks may occur.
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(a) 1.5 T Fat Suppression (b) 3.0 T Fat Suppression

Fig. 5. T1 Transverse Fat Suppression. A uniform fat
suppression is shown on the head edge areas.
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IV, DISCUSSION
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