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Diffusion Weighted Imaging in Musculoskeletal MRI: Analysis on Optimal Number of
Excitations Providing better Differentiation of Maglignant Tumor
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Abstract

The purpose of this study was to determine the optimal number of excitations(NEX) of
diffusion weighted imaging(DWI) which is clinically useful in patients with musculoskeletal
diseases while the scan time is relatively long. In this study, 30 patients underwent knee MRI
using diffusion weighted image sequence using b values targeted on the bone and muscle. The
NEX were varied from 1 to 5 and the ADC values were measured and analyzed. As a result of
the study, 4 NEX and 2 NEX showed an statistically identical effect with the existing NEX on
the bone and muscle diffusion weighted images, respectively. Also, it proved that the scan time
could be significantly reduced by 21.2 % and 59.6 % compared to the established NEX which
meant the optimal NEX could replace the existing NEX. In conclusion, applying the optimal NEX
on the musculoskeletal bone and soft tissue DWI could improve the problems caused by the long

scan time.
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Table 1. Image parameters

TR TE FA FOV Thickness/g ;
o Matrix
(ms)  (ms) () (mm) ap(mm)
2000 80 90  150X150 3/1 128128

ADC value:= AA¥ ADC 3/d2] we} 80| J?ﬂfu‘
9 (region of interest, ¢35} RODS A48l =
o H[Fig. 1, 49 ADC value: &-Quj =224
(SPSS ver. 22, SPSS Inc., Chicago IL, USA)3}
Duncan®] AFF#41S o] &3] o8k 2fo]7} Q=X
sk

a) bone b) muscle

Fig. 1. ROIs located on the images
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Table 2. Demographic characteristics of subjects

Category Division Frequency Percent(%)
Gender Male 13 433
Female 17 56,7
40 under 4 13.3
Age 40-50 7 233
50-60 13 433

60 up 6 20.0

47]3159] Wsle] ©p2 JFFEATHS o37] 3157}
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B 1602, 59 B B4R 7857 SUHEFE
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Table 3. Image acquisition time according to
number of excitations
NEX scan time
1 22.2sec
2 38.9sec
3 59.3sec
4 76.0sec
5 96.4sec

o]7]314= W3lol| w2 ADC value:= W 2] 745 7]
357F 19 ) 0.212+0.020, 22 @ 0.151+0.015, 3% o
0.125£0.017, 49 = 0.110+0.010, 5< uj 0.102+0.014=
7137t S7FETE ADC valueZt #HAastelan, &
o] A= we} wIAR 7|35 1Y o
14940070, 221 ) 1387+0.052, 32 ) 137120045, 4
9 ) 1359:0065, 5% 1 1369+0.0422 ©}7]5157} %
7VeE ADC valueZt 7Hax3ktH Table 4],

Table 4, ADC values according to number of

excitations
NEX bone muscle
1 0.212+0.020 1.49440.070
2 0.151£0.015 1.387+0.052
3 0.125+0.017 1.371£0,045
4 0.110%0.010 1,3569+0.055
5 0.102+0.014 1.369+0,042

715 037|315} Apolvt §le FH A 7|35 E A 1
a17] 218 dLui R A S AlYe A HBH
aF 70076, 2% W 0011, F 77.347, 2475 0.000
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Table 5. Analysis of one—way ANOVA on ADC
values according to number of excitations

Sum of Mean Sig
Squares  Squares :
Between ) y7g 0019  77.347 000
Groups
bone Within 0.0 0.000
Groups
Total 0.086
Between ) 45q 0.031 10640 000
Groups
muscle Within 0.130 0.003
Groups
Total 0.254
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Table 6. Post analysis of ADC value according to
number of excitations — bone

Subset for alpha = 0.05

bone i ’ 3 4

5 102

4 110

3 125

2 151

1 212
Sig. 263 1,000 1,000 1,000

H
47131521 59} 4, 3, 27} ;g% 12 Yeh, 017]51"
HE BAHoR 7)F 97151529k ADC value7}t 2o
7§l (sig=285)S & 5= YUtHTable 71.

Table 7. Post analysis of ADC value according to
number of excitations — muscle

Subset for alpha = 0.05

muscle i ’
4 1.359
5 1.369
3 1.371
2 1.387
1 1,494

Sig. .285 1.000
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Fig. 2. Image quality changes according to
number of excitation
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