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A Study on Usefulness of Diffusion Tensor Imaging (DTIsp) in
Brain Ischemic Disease
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'Department of Radiological Science, Cheongju University
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Abstract We evaluated the usefulness of DTlep which was acquiring six direction diffusion data through compared
to DWIip. Mean SNR and CNR were on DWI3p and DTIep 44.01£13.36, 37.15+11.44 (p=0.029) and 18.47+9.66,
19.8849.20(p=0.017). The number of lesions were 311+£26.87, 224.5426.16(p=0.041) on DTIsp and DWIzp. Twenty
patients were the more detected brain infarction lesion on DTIep. But there is no one the more detected on DWIsp.
And the more three direction diffusion data could get more information. However, we need to consider about the
time consumption compared to DWI
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Measurement of signal intensity in a normal
lesion using a DWIsp(a) and DTIgp(b).
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Y SEA ke 71 34} 4279 9) DWIp®} DTIgpe]l WS- 2 DWIip(a) and DTIen(b) 712 285t} 5
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[Table 1] Quantitative Analysis: a comparison of signal-
to-noise ratio using DWIip and DTIep in 42
brain ischemia patients

Case No. DWIp  DTIpp |Case No. DWIp  DTIep
1 62.75 48.08 22 48.52 45.25
2 25.81 23.47 23 45.17 30.37
3 41.43 23.11 24 52.49 47.83
4 37.19 41.09 25 41.47 36.68
5 25.28 20.75 26 51.83 47.61
6 31.36 27.72 27 23.21 26.94
7 55.75 44.34 28 43.56 46.37
8 3521 22.25 29 27.60 64.24
9 40.32 38.61 30 56.17 40.74
10 53.56 46.13 31 32.28 33.12
11 48.99 40.32 32 31.26 26.73
12 45.19 29.11 33 45.23 39.57
13 4321 30.79 34 54.59 58.93
14 31.72 16.65 35 30.51 28.77
15 43.72 36.75 36 76.46 40.59
16 46.11 40.68 37 38.17 36.08
17 62.65 29.20 38 39.90 36.80

18 2423 26.63 39 82.50 72.34

19 19.62 29.86 40 53.62 31.34

20 44.57 41.51 41 39.21 34.11

21 42.06 33.00 42 63.75 45.72
Average  42.82 37.15

DWIp; diffusion weighted image, DTIgp; diffusion tensor
image), STD; standard deviation, SNR; signal to noise ratio
(p < 0.029).
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[Table 2] Quantitative Analysis: a comparison of contrast-
to-noise ratio using DWIpp and DTIgp in 42
brain ischemia patients

Case No. DWI}D DTI&D Case No. DWI3D DTIGD
1 23.90 21.27 22 15.67 24.11
2 6.63 6.26 23 12.90 13.96
3 341 5.78 24 28.96 29.21
4 19.36 22.87 25 18.56 21.42
5 20.89 7.45 26 28.02 30.10
6 9.77 13.08 27 4.97 13.58
7 19.91 21.18 28 24.67 31.14
8 6.39 1.29 29 13.05 44.32
9 20.70 26.24 30 28.96 23.11
10 29.72 29.10 31 11.30 15.57
11 25.71 23.33 32 10.13 14.57
12 25.65 16.58 33 15.59 21.53
13 21.89 16.86 34 7.49 22.35
14 12.32 4.80 35 13.87 15.93
15 22.69 21.51 36 38.94 24.31
16 13.29 21.04 37 14.74 16.51
17 22.26 12.57 38 14.86 18.46
18 6.37 12.92 39 44.27 45.16
19 2.48 13.67 40 27.31 18.41

20 26.05 28.80 41 18.10 17.83
21 10.90 18.59 42 33.25 28.06
Average 18.47 19.88

DWIsp; diffusion weighted image, DTlep; diffusion tensor
image), STD; standard deviation, CNR; contrast to noise
ratio (p < 0.017)
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[Table 3] Number of lesions detected by using DTIep and
DWIsp in 42 brain ischemia patients

Case No. DWIpp  DTIep |Case No. DWIpp  DTIep
1 8 13 22 5 6
2 31 33 23 2 2
3 1 1 24 8 10
4 1 1 25 1 1
5 1 1 26 1 1
6 11 25 27 4 6
7 8 16 28 6 6
8 2 4 29 1 1
9 7 10 30 1 1
10 1 1 31 49 69
11 1 1 32 1 1
12 1 2 33 3 9
13 8 19 34 2 3
14 2 2 35 6 7
15 1 1 36 5 7
16 6 6 37 1 1
17 1 1 38 21 23
18 1 2 39 2 2
19 2 4 40 1 1

20 1 1 41 1 1
21 2 2 42 1 1
Total 219 305

DWIsp; diffusion weighted image, DTIep; diffusion tensor
image), STD; standard deviation, p < 0.041 when compared
with between DWIsp and DTIsp using paired student t-test.

[Fig. 2] An example of brain ischemia diseases using a
DWIsp(a) and DTIep(b).
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[Fig. 3] A comparative study of CNRs by using DWIsp
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