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Image Comparison of Heavily T2 FLAIR and DWI Method in
Brain Magnetic Resonance Image
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The purpose of this study is to obtain brain MRl images through Heavenly T2 FLAIR and DWI
techniques to find out strengths and weaknesses of each image. Data were analyzed on 13 normal people
and 17 brain tumor patients. Philips Ingenia 3.0TCX was used as the equipment used for the inspection,
and 32 Channel Head Coil was used to acquire data. Using Image J and Infinity PACS Data, 3 mm? of gray
matter, white matter, cerebellum, basal ganglia, and tumor areas were set and measured. Quantitative
analysis measured SNR and CNR as an analysis method, and qualitative analysis evaluated overall
image quality, lesion conspicuity, image distortion, susceptibility artifact and ghost artifact on a 5-point
scale. The statistical significance of data analysis was that Wilcox-on Signed Rank Test and Paired t-test
were executed, and the statistical program used was SPSS ver.22.0 and the p value was less than 0.05.
In quantitative analysis, the SNR of gray matter, white matter, cerebellum, basal ganglia, and tumor
of Heavily T2 FLAIR is 41.45+0.13, 40.52+0.45, 41.44%0.51, 40.96%+0.09, 35.28+0.46 and the CNR is
15.24%0.13, 16.75+0.23, 16.28+0.41, 15.83%£0.17, 16.63+0.51. In DWI, SNR is 32.58+0.22, 36.75+0.17,
30.21+0.19, 35.83+0.11, 43.29+0.08, and CNR is 13.14%0.63, 14.21£0.31, 12.95%+0.32, 11.73%+0.09,
17.56+0.52. In normal tissues, Heavenly T, FLAIR obtained high results, but in disease evaluation, high
results were obtained at DWI, b=1000 (p <0.05). In addition, in the qualitative analysis, overall image
quality, lesion conspicuity, image distortion, susceptibility artifact and ghost artifact aspects of the
Heavily T2 FLAIR were evaluated, and 3.75+0.28, 2.29+0.24, 3.86+0.23, 4.08%+0.21, 3.79+0.22 values
were found, respectively, and 2.53+0.39, 4.13+0.29, 1.90£0.20, 1.81+0.21, 1.52+0.45 in DWI. As a result
of qualitative analysis, overall image quality, image distortion, susceptibility artifact and ghost artifact were
rated higher than DWI. However, DWI was evaluated higher in lesion conspicuity (p<0.05). In normal
tissues, the level of Heavenly T2 FLAIR was higher, but the DWI technique was higher in the evaluation of
the disease (tumor). The two results were necessary techniques depending on the normal site and the
location of the disease. In conclusion, statistically significant results were obtained from the two tech-
niques. In quantitative and qualitative analysis, the two techniques had advantages and disadvantages, and
in normal and disease evaluation, the two techniques produced useful results. These results are believed
to be educational data for clinical basic evaluation and MRl in the future.
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(a) Heavily T, FLAIR

(b) DWI(b=0)

Fig. 1. Patient tumors in Heavily T, FLAIR and DWI.
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Table 1. Scanning parameters for pulse sequences

Pulse sequences

Parameters

Heavily T, FLAIR DWI
TR! (ms) 11000 3000
TE? (ms) 120 44
Slice thickness (mm) 3 3
TI (ms) 22000 -
b-values (mm?s™") - 0, 1000
Matrix 256 X256 256 X256
NEX® 2 2
FOV (mm) 240 X 240 240 X240

TR': Repetition time, TE*: Echo time
NEX®: Number of exciting

Gray Matter \

i White Matter \

2.8341 4t

2.2 77 +3

HAel| ©]-8% “H]i= Philips Ingenia 3.0T CX (Philips
Medical System, Netherlands) & ©]-8-6}%11., Data E50fl+=
32 Channel Head Coil & ©]-85}3itt.

N
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Table 2. Mean of SNR and CNR at Heavily T, FLAIR and DWI
Heavily T, FLAIR DWI
p-value'
SNR CNR SNR CNR
White matter 41.45%+0.13 15.24+0.12 32.58+0.22 13.14£0.63 0.003
Gray matter 40.52+0.45 16.75+£0.23 36.75+0.17 14.21+0.31 0.001
Cerebellum 41.44+0.51 16.28+0.41 30.21+0.19 12.95£0.32 0.001
Basal ganglia 40.96 £0.09 15.83+0.17 35.83£0.11 11.73 +£0.09 0.004
Tumor 32.58+0.46 16.63+0.51 43.29+0.08 17.56 £0.52 0.002

p-value': p-value between SNR and CNR images

(Ghost Artifact)-Q] A o] what v %(Very Poor, l;ﬁ),
W (Poor, 274), B5 (Fair, 33), £ (Good Delineation, 4
), uj-$- £ (Very Good Delineation, $) &2 &5}%
A ZF Gl Histe] f2 A5 Fateloto] Bl st

o EE T A% (Paired t-test)S A Y5}
A= SAA +o/d2 S5 $18 Wilcox on Signed
Ranked TestE A3Y5tlch 4% ol oA p gto] &
AA §944-2 729 0.05 PIREY Z--llRt 1795}
Ak 7 AF9E S E2 HlolH ] FASA E4o=
SPSS ver. 22.0 L2 1583 ARSI RATY

3.4 1}

3.1. SNR % CNR 2A Za}

Heavily T, FLAIR G/3ollA] 3923} vid] 4] 7]
A, T 919 SNR Batgh2 #do] 41.45+0.130]
1 S-S 40,52 £0.45, &Y= 41.44+0.51, 7| A

40.96+0.09, U2 3528 +0.46°] L}t DWIC] SNR

Bt ghe v o] 32,58 +0.220] Lkl SIHIAL 3675+
0.17, &%= 30.21£0.19, 7|1 A2 35.83+0.11, TF
43.29+0.08°] Uttt WA Sl Ak 7] Sl FoF F
1 Z¥2}+9] p value F-2 0.0037} 0.001, 0.001, 0.004, 0.002
7} Uitk A4 B4 A3} Heavily T, FLAIROIA =
A, 3|7 Ak 7|4 o A SNR, CNR Fko] DWIE T &%
A A=Ak SFATE FFl = DWIS] SNR, CNR &
ol ¥ A ZH =AUt} (Table 2).
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Table 3. Subjective grading of image in qualitative analysis

Heavily T, FLAIR DWI p-value'

Overall image quality 3.75+0.28 2.53+0.39 0.004
Lesion conspicuity 2291024 4.13+£0.29  0.002
Image distortion 3.86+0.23 1.90+0.20 0.003
Susceptibility artifact 4.08+0.21 1.81+0.21  0.001
Ghost artifact 3.79+0.22 1.52+0.4S5  0.002

Higher number indicates better quality
p-value': p-value between Heavily T, FLAIR and DWI

(b) DWI(b=0)

(a) Heavily T, FLAIR

Fig. 4. Qualitative analysis of overall image quality.

3.2. 34N 24 24

Heavily T, FLAIR @/JollA 4/32] 44 A (Overall
Image Quality) 9] B+ H4= 3.75+0.28°] Ugkal ¥
o] Hat: (Lesion Conspicuity)t 2.2910.24, GAFO] o=
I (Image Distortion) = 3.86+0.23, AF2& (Susceptibility
Artifact)<> 4.08£0.21, Y Q1-5-=2%Y (Ghost Artifact)->
3.79+£0.227F Uitk DWIOA] 99/de] HAA Ho] g
A= 2.53+£0.397F Ukl R O] et = 4.134+0.29,
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(a) Heavily T2 FLAIR (b) DWI(b=0)

Fig. 5. Qualitative analysis of lesion conspicuity.

(a) Heavily T2 FLAIR (b) DWI(b=0)

Fig. 6. Qualitative analysis of image distortion and susceptibility
artifact.

(a) Heavily T2 FLAIR (b) DWI(b=0)

Fig. 7. Qualitative analysis of ghost artifact.
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