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Abstract

The purpose of this study is to evaluate image blurring according to variation of the ETL and propose
the clinically appropriate ETL range, SIEMENS MAGNETOM Skyra 3,0T and 20 channel head coil were
used for the study, MRI phantom was kept the lines horizontally to three direction(X,Y,Z) of the coil and
T1, T2 weighted images that used the fast spin echo technique acquired., The ETL with increase of 10
was applied from 10 to 80, In addition, the ETL with increase of 1 was applied in the interval
statistically significant differences occurred, And T1, T2 weighted images that used the conventional spin
echo technique acquired to compare image blurring of the images that used the fast spin echo technique,
The slope of lattice in the images was measured using Image J 1,47v program to evaluate image blurring,
And image blurring was determined by the degree of the slope, The statistical significance of both
techniques was evaluated by the Kruskal-Wallis test of the SPSS 17, 0v. And the correlation of the ETL
and image blurring was evaluated quantitatively by regression analysis, The slope of the T1, T2 weighted

images that used fast spin echo technique decreased as contrasted with conventional spin echo technique,
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In the result of the Kruskal-Wallis test, the T1, T2 weighted images that used fast spin echo technique

made a significant difference with conventional spin echo technique, Particularly, in the Tomhane’

T2

test, the T1, T2 weighted images made a significant difference from ETL 22 and 31 respectively, In the

result of the regression analysis,

the R—squared of the T1, T2 weighted images are 0,762 and 0,793, It

is difficult to apply the long ETL in the T1 weighted image caused by the short TR and multi—slices

study, Therefore,
images,

echo technique in order to prevent image blurring,

clinical impact according to variation of the ETL is very slight in the T1 weighted

But the application of the proper ETL is demanded in T2 weighted images using the fast spin
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Fig. 1. Oblique(A) and lateral(B) view of the ACR MRI phatom
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Fig. 2. Sagittal local image(A) and image plan(B) of the ACR MRI phatom

Table 1. Scan parameter

TR TE FOV ST BW )
(ms) (ms) (mm) (mm) (kHz/pixel) NEX Matrix
T1 weighted 850 1 200 3 501 1 512x512
image
T2 weighted 4000 100 200 3 091 1 512x512
Image
(J. M, Specialty Parts, Inc., San Diego, CA, USA) 7|HE o] &3t T1, T2 ZFZIAS BESH] FSEZ| Y
S FHRIY SYHEg HAAFIL A HFOE F£Hol A ETLS F7HHS o @AstE g4 blurring?] &
Y52 74 @ F A4S ASAcFEe ). WYY =2 AFHoz uw RAstad
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Fig. 3. ROI(A) of the image and slop analysis(B)
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1 st FAE 542 image J 1.47v(Wayne EQ ETLH 94 blurring®] BAE FFH o= 3
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Fig. 4. Average slope of the T1, T2 weighted images

C D
Fig. 5. CSE(A) and FSE(B)_ETL80 in T1 weighted images
CSE(C) and FSE(D)_ETL80 in T2 weighted images
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Table 2. Average slope and p-value in the Tamhane T2 test

T1 weighted image

T2 weighted image

ETL Average slope p—value ETL Average slope p—value
1 86.44=0.44 1.000 1 86.86+0.52 1.000
10 86.10=0.39 1.000 10 86.80%0.63 1.000
20 85.84+0.36 0.634 20 86.48+0.64 1.000
21 85.57£0.44 0.100 30 85.86+0.40 0.052
22 85.34+0.48 0.018 31 85.75£0.27 0.015
23 85.11£0.29 0.000 32 85.71x0.35 0.012
24 85.02+0.30 0.000 33 85.46+0.22 0.002
25 85.01£0.33 0.000 34 85.42+0.28 0.001
26 84.84+0.28 0.000 35 85.41+0.26 0.001
27 84.60£0.40 0.000 36 85.33£0.14 0.000
28 84.54£0.35 0.000 37 85.23£0.33 0.000
29 84.48+£0.13 0.000 38 85.2210.30 0.000
30 84.44=0.43 0.000 39 85.22%0.39 0.000
40 84.42+0.43 0.000 40 85.22%0.33 0.000
50 83.91£0.68 0.000 50 84.81+0.42 0.000
60 83.43£0.69 0.000 60 84.28+0.59 0.000
70 82.06+0.93 0.000 70 83.86+0.69 0.000
80 82.03£0.54 0.000 80 83.61x0.50 0.000
Table 3. Results of the simple regression analysis
T1 weighted images T2 weighted images
B SE T P B SE T P
i 86.809 0.160 543.909 e 87.144 0.110 793.927
ETL —0.060 0.003 —-18.003 0.00 ETL —0.046 0.002 -19.845 0.00

R? =0.762 F=324.10

R? =0.793 F=393.838
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