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ABSTRACT

The purpose of this study is to suggest optimal b-values and parameters that can increase sensitivity and
specificity for microscopic diseases in DWI examination of MRI. The devices used in the study were SIEMENS'
3.0T magnetic resonance imaging device(MAGNETOM Vida, Germany) and 64 channel Head & Neck coil, and
a self-made phantom was used. The research method changed the b-value, FOV, Matrix, AF(Acceleration factor),
and Band width values based on the parameters currently used for DWI inspection at the institution where the
study was conducted. As a result of the study, the b-value was less than 1000. It was found that using values
is effective, and the most optimal image can be obtained when using FOV size of 220 x 220 mm, Matrix size
of 214 x 214, AF size of 2, and Band width of 277.
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Fig. 1. Self-made Phantom used in the study.
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Table 1. Reference parameter

Parameters Conditions
TR 3000 ms
TE 72 ms
FOV 220 x 220 mm
Base Resolution 192 x 192
Slice Thickness 5 mm
Gap 1.5 mm
Number of Slice 26
Average 1
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Fig. 2. SNR measurement.
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Fig. 3. MTF measurement.
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Fig. 4. Flow Chart for MTF Measurement Method.
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Fig. 5. Change in SNR due to change in b-value.

Table 2. Results of SNR with changes in b-value
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Fig. 6. SNR changes with FOV changes.

Table 3. Results of SNR with changes in FOV

Dilution b-value Dilution FOV(mm)
ratio 0 500 1000 1500 2000 2500 ratio 200%200 220%220 240%240 260%260
0% 1165 71.1 312 8.8 3.1 1.6 0% 28.7 31.2 35.7 38.5
10% 777 482 244 8.0 4.0 2.0 10% 237 244 284 310
20% 323 181 87 38 29 22 20% 8.0 8.7 10.0 11.3
30% 112 13.3 15.0 152
30% 433 276 133 6.4 34 1.8 2
40% 9.4 11.2 11.2 11.1
40% 166 144 112 6.4 7.1 3.9 0% 90 07 o X
50% 120 117 107 73 8.0 48 mean 150 16.6 18.7 19.9

mean 49.7 31.8 16.6 6.8 4.8 2.7
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Fig. 8. Changes in SNR according to changes in AF.

Table 5. Results of SNR with changes in AF

(c) 192x192 (d) 214x214 Dilution AF
. ) . ) ratio 1 2 3 4
Fig. 7. Changes in SNR due to changes in matrix. 0% 35 266 210 3.4
10% 15.5 20.8 21.0 14.1
20% 4.0 7.5 8.0 7.5
Table 4. Results of SNR with changes in Matrix 30% 6.8 114 12.9 9.3
Dilution matrix 40% 2.5 9.5 14.4 12.5
ratio 154x154 172x172 192x192 214x214 50% 2.1 9.1 14.9 11.7
0% 38.9 39.1 31.2 28.8 mean 8.7 14.1 15.3 114
10% 35.0 31.9 24.4 21.0
20% 13.8 13.7 8.7 7.9
30% 18.8 19.1 13.3 12.0 o
Al = . e =
L 0 i 0 <o 5. FA Y Z(Band width, BW) ¥ 3] o} & SNR
50% 16.9 13.6 10.7 8.9 W3t 54
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(a) BW 277 (b) BW 420

(c) BW 521 (d) BW 776

Fig. 9. Changes in SNR according to changes in
Bandwidth.

Table 6. Results of SNR with changes in Bandwidth

Dilution BW

ratio 277 420 521 776
0% 54.1 487 383 312
10% 28.6 37.2 31.9 24.4
20% 6.9 11.7 10.5 8.7
30% 10.5 163 16.1 13.3
40% 3.9 8.0 9.2 112
50% 34 73 8.8 10.7
mean 17.9 21.5 19.1 16.6
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| E 8 2 (Matrix)2] ¥4 Z3} 214x214 matrix©]
A BallsE A=k ZF 0219758 Cycles/Pixel 7}
0.122984 Cycles/Pixel 2 7}F4 A YEbst}

TVEAGe] A Ay AR20 A By Hdx
7} 7} 0.209677 Cycles/Pixel, 0.120968 Cycles/Pixel =
2 7F =4 JEbstoh

FANAZe] F4 A e Aoer) 7h
Fo FAYAZLE 2772 ZF 0.209677 Cycles/Pixel
3} 0.129032 Cycles/Pixel = L} EF:

Table 7. Changes in pixel values of sharpness and
resolution in MTF for changes in parameters

Parameter MTF 0.1 MTF 0.5
(Cycles/Pixe) (Cycles/Pixe)
0 0.19758 0.117943
500 0.2036286 0.116935
b-value
1,000 0.209677 0.112903
1,500 0.20665281 0.1088708
200x200 0.201613 0.114919
220%220 0.209677 0.12122
FOV
240x240 0.193044 0.112903
260%260 0.193548 0.110887
154x154 0.157258 0.08871
172x172 0.193548 0.104839
Matrix
192x192 0.209677 0.120968
214x214 0.219758 0.122984
1 0.193548 0.104839
2 0.209677 0.120968
AF
3 0.193548 0.112903
4 0.209677 0.104839
277 0.209677 0.129032
420 0.201613 0.112903
BW
521 0.201613 0.112903
776 0.209677 0.120968
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(a) b-value (b) FOV (c) Matrix

(d) AF (e) BW

Fig. 10. MTF measurement results for parameters.

7. b-value$t SNRE] F#AAEA

Ul

Ap dojE AuEAs A Aotk ¥4 Ay
b-value ZFS =% SNRO wWslo] A#ARAHS 7M1= 2
1om 53] bvalue 500914 r= 9960 =2 LERL} 7}
T we AGH s

22,
b-value 2,500°1 4 r=- .7482. % UYElY 714 =2
F)A Aa#AE YeERd AT

Table 8. Analysis of correlation between b-value and SNR

SNR

b-value
500 1000 1500 2000 2500
0 1
500 .996%* 1
1000 960**  979%* 1
1500 .620 .682 799 1
2000 -.651 -588  -425 134 1
2500 -748 700 -562  -.054  .970%* 1

Uit b e A neie e,

Table 9. Analysis of correlation between FOV and SNR

SNR
FOV
200x200 220%220 240x240 260x260
200x200 1
220x220 997** 1
240x240 .998** 998** 1
260x260 .998** 995%* 999** 1

*; p<0.05, **; p<0.01, ***; p<0.001

9. Band width (BW)$} SNRO] A##AEA

Table 10> BWS} SNRO| A ##AAE A w4}
person “F¥HEAlS Aldg Zlolt} 4] A3 BW
#e B SNRel =& A4 AddAE YE
Aew BW gtol 5219 Wl r= 9972 e} 7
=2 AHA FHBAE HEhAT

Table 10. Analysis of correlation between BW and SNR

SNR
BW
277 420 521 776
271 1
420 978** 1
521 .964%* .997** 1
776 974%* .984%* 986** 1

*: p<0.05, **; p<0.01, ***; p<0.001

10. Matrix9} SNRQ| AH#3A &2

Table 11> Matrix9} SNRQ| A##AAE AsH
7} person AHEA & Al g lojth F4 A B
£ Alo] =9 Matrixt SNRO| & A+)% A
AZS YERNA S 214x214 Matrixoll A r = 997%
ety 7HE =& A A AEaAE JEAT

:

Table 11. Analysis of correlation between Matrix and
SNR

% p<0.05, **; p<0.01, ***; p<0.001

8. FOV$}t SNRe| Za##AEA

Table 9= FOV2} SNRO] Z#yHA & Ao Bz
gojE FHEAE AT Aol &4 A3 Fov
w2 B SNRO 52 A AhAE vER
A0m 260x260 mm AFe] =2 FOVOlA r= 999

SNR
Matrix
154x154 172x172 192x192 214x214
154x154 1
172x172 .988** 1
192x192 .992%* .996** 1
214x214 980** .995%* .997** 1

*: p<0.05, **; p<0.01, ***; p<0.001
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11. AF(Accelerence factor)®} SNRe] A £
Table 12= AF$} SNRO| Al E Avr izt
person F¥EAS Al Aojnk FA A¥ B
Abo]z 9] AF= SNRel B ()% aaAE e
Ao factor 2904 r= 985% 7M=& HH)A

HHAE HERR AT

Table 12. Analysis of correlation between AF and SNR

SNR
Factor
1 2 3 4
1 1
2 985%* 1
3 197 .882%* 1
4 568 .693 933 %* 1

*: p<0.05, **; p<0.01, ***; p<0.001
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