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Table 1 Image acquisition Sequence and Protocol

T2 T FLAIR T1CE
TR 4425 ms 628 ms 11000 ms 628 ms
TE 100 ms 12 ms 140 ms 12 ms
Matrix 256 X 512 256 X 512 256 X 512 256 X 512
NEX 3 2 2 2
Slice Thickness 5 mm 5 mm 5 mm 5 mm
Slice Gab 1 mm 1 mm 1 mm 1 mm
FOV 220 220 220 220
Scan Time 203" 326" 340" 326"
Filp Angle 90 90° 90° 90°
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(0) (d

Figure 4 Cyst images of set ROI

(a) T2-weighed images set ROI (b) T1-weighed images set ROI (¢) FLAIR images set ROI (d) T1-weighed enhanced images
set ROI

Table 2 Socio-demographical variables N (%)
N (%) M =+ SD
M 50(42.7)
Sex
W 67(57.3)
20 11(9.4)
30 16(13.7)
40 21(17.9)
50 17(14.5) 50.8 £ 18.4
Age
60 21(17.9)
70 19(16.2)
80 11(9.4)
90 1(0.9)
Total 117(100.0)
Table 3 Disease-specific gender and age distribution of the study subjects N (%)
Meningioa Cyst Total
M 18(27.3) 32(62.7)
Sex
% 48(72.7) 19(37.3)
20 2(3.0) 9(17.6)
30 16(31.4)
40 11(16.7) 10(19.6)
50 13(19.7) 4(7.8)
Age
60 15(22.7) 6(11.8)
70 16(24.2) 3(5.9)
80 8(12.1) 3(5.9)
90 1(1.5)
MESD 63.6115.3 44.4+17.8
Total 66(100.0) 51(100.0) 117
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Table 4 SNR according to sequence disease N=117
) Sequence (Mean + SD)
Lesion F P
T2 SNR T1 SNR FLAIR SNR T1CE SNR
Meningioma 110.09123.77 97.79%21.01 92.61+20.31 263.83189.82 187.81 0,000
Cyst 309.10193.28 60.16+23.56 39.31442.41 58.04121.81 292,749 0.000
p€.001
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Figure 5 Comparison of 95% confidence according to SNR of sequence (a) Meningioma (b) Cyst
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Table 5 95% confidence according to SNR of sequence N=117
. 95% Confidence Interval
Lesion N Sequence -
SNR Min, SNR Max
T2 104,29 115,78
Meningioma 66 o 922 10292
FLAIR 87.57 97.60
TICE 243,31 286.08
T2 283.77 335.82
T1 53.90 06.54
Cyst 51
FLAIR 27.97 50.75
TICE 52.36 03.99
Table 6 Difference in a mean of Meningioma SNR N=66
! 95% Confidence Interval
Standard Sequence(l) Target Sequence(J) Mean difference(-J) Standard error P Min, Vi
T1 12.3033* 3.9061 .012 1.872 22,734
T2 FLAIR 17.4803* 3.8491 .000 7.200 27.760
TICE -153.7379* 11.4378 .000 -184.616 -122.860
T2 -12.3033* 3.9061 .012 22,734 -1.872
T1 FLAIR 5.1770 3.5980 .625 -4.429 14,783
TICE -166,0412* 11.3558 .000 -196.720 -135.363
T2 -17.4803* 3.8491 .000 -27.760 -7.200
FLAIR T1 -5.1770 3.5980 625 -14.783 4.429
TICE -171,2182* 11.3363 .000 -201.849 -140.587
T2 153.7379* 11,4378 .000 122,860 184,616
TICE Tl 166,0412* 11.3558 .000 135,363 196,720
FLAIR 171,2182¢ 11,3363 .000 140,587 201.849
p (.05, Dunnett T3
Table 7 Difference in a mean of Cyst SNR N=>51
) 95% Confidence Interval
Standard Sequence(l) Target Sequence(d) Mean difference(l-J) Standard error P Min Mix
T1 248,9345" 13.4721 .000 212,267 285.602
T2 FLAIR 269.7863* 14,3487 .000 230,989 308.584
TICE 251.0535* 13.4142 .000 214,524 287.583
T2 -248,9345" 13,4721 .000 -285.602 212,267
Tl FLAIR 20.8518* 6.7941 .017 2,535 39.169
TICE 2.1190 4.4960 .998 -9.939 14.177
T2 -269.7863* 14,3487 .000 -308,584 230,989
FLAIR Tl -20.8518" 0.7941 .017 -39.169 -2.535
TICE -18.7327¢ 6.6786 .038 -30.758 -.707
T2 -251.0535* 13,4142 .000 -287.583 -214.524
TICE Tl -2,1190 4.4960 .998 -14.177 9.939
FLAIR 18,7327 6.6786 .038 707 36.758

p .05, Dunnett T3

350 Journal of Radiological Science and Technology Vol. 39, No. 3, 2016



192 sl wE Jatidsule] SAN W2

Ao W U2 B4 JFH o slost
gk, e EE AR LS 1 Pl
AP7h ekaL kgl i ol o] Higkth, duds Agke

W SuEe B 60T, WEe othet. ol

FHE oA Lshe Ao

1. AlEAH SNRgE

Uk TICE ) T2 ) T1, FLAIR (p<0.05)

F£: T2 ) T1, TICE ) FLAIR (p<0.05)

2 AtollA =291 HAo] Bz Agte] FA A
SNREEOIA ARSEA Aat Htztol7t f-215k Al
B3 FANE, FosHA] k2 AlEAES FHHE FEASH
o}, FulE BAE AEAEL 95% A F AT HA=
FEo] Akl BatAtol7t 245 WAl olw9 HAxrt
Ath= oJujo]il T1d TICEE #2 T79 A AJHUAR
A Z2QA| ARE & Hofx|= @4do] TICES|t), 2P 570]
o]Fo| A ¥ TICES] SNRgto| 5ot El=t] 9] FA A
A SNRAY} groflA &2 T13} TICES] 2Fo]7} -9
SHA| grot 24570l EA] 955 Qnlstal kgl =
TICE7} T1HETE F-2J5HA| ot 257F0] o] Fol Ftkal sf

Ha 4= 9k,

al

[>
>
lo

i

ofr
o

Ir

ARHOR B Aol GAolsi BEee] P4
W} vl HAS 23, KA R ks 2
3 g ol 9lck ole} e AEL Heke FEAT A
oz wr Aot AT P 4212 Sugichy

K5 MRIGASH 5] 2H 9 ol el 7lofe 4

REFERENCES

1, Bauer A, Stabler A, Bruning R et al: Diffusion—
weighted MR imaging of bone marrow. differ—
entiation of benign versuspathologic compression
fractures, Radiology, 207(2), 349—356, 1998

2. DeLano MC, Cooper TG, Siebert JE et al: high—b value
diffusion—weighted MR imaging of adult brain: im—
age contrast and apparent diffusion coefficient map
features, AJNR, 21(10), 1830—1836, 2000

3. Orel SG, Schnall MD, Li Volsi VA et al: Suspicious
breast lesions: MR imaging with radiologic—pathologic
correlation, Radiology, 190(2), 484—-493, 1994

4. Sironi S, Colombo E, Villa G et al: Myometrial in—
vasion by endometrial carcinoma: assessment with
plain and gadolinium—enhanced MR imaging,
Radiology, 185(1), 207-212, 1992

5. Gyeong—Sik Eom: Computer Aided Diagnosis, Seoul
National University Medical Research Center IBMT,
2010

6. Jung—Whan Min, Ki—Won Kim, Kwang—Yuel Ryu et
al: Comparison Study on CNR and SNR of Thoracic
Spine Lateral Radiography. Journal of Radiological
Science and Technology, 36(4), 280—273, 2013

7. Jung—Whan Min, Hoi—Woun Jeong, Ki—Won Kim et
al: Evaluation of quantitative on T— spine exhalation
technique and T—spine breathing technique of natu—
ral breathing, Journal of the Korea Academia-—
Industrial Cooperation Society, 14(9), 4429-44386,
2013

8. Kwan—Woo Choi, Soon—Yong Son, Jung—Whan Min
et al: Usefulness of contrast agent involving high
gadolium content for myocardial viability assessment,
Journal of the Korea Academia—Industrial coopera—
tion Society, 14(3), 1294-1300, 2013

9. Hyeon—Seung Lee, Hey—Young Moon, Yong—Min
Chang et al: The Effect of Coating Material of
Copper—wire RF Coil on the Signal-to—Noise Ratio
in MR Images, Journal of the Korean society of
magnetic resonance in medicine, 13(2), 171-176,
2009

10, Kwan—Woo Choi, Soon—Yong Son, Jung—Whan Min
et al: A study on Evaluating Validity of SNR calcu—

b s)1EgE 20169 A394 A3E 351



YA ]&T8E Vol, 39, No. 3, 2016

lation using a Conventional two region method in imaging technique, Journal of Radiological Science
MR images applied a multichannel coil and parallel and Technology, 38(4), 403—410, 2015
*Abstract

Statistical Approach of Measurement of Signal to Noise Ratio in According to
Change Pulse Sequence on Brain MRI Meningioma and Cyst Images

Eul-Kyu Lee"-Kwan-Woo Choi?-Hoi-Woun Jeong®-Seo-Goo Jang®-Ki-Won Kim®-Soon-Yong Son®
Jung-Whan Min”-Jin-Hyun Son”

D Department of Radiology, Inje Paik University Hospital Jeo—dong
? Department of Radiology, Asan Medical Center
Y Department of Radiological Technology, The Baekseok Culture University
Y Department of Medical Science, The Soonchunhyang University
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% Department of Radiological Technology, The Wonkwang Health Science University
? Department of Radiological Technology, The Shingu University

The purpose of this study was to needed basis of measure MRI CAD development for signal to noise
ratio (SNR) by pulse sequence analysis from region of interest (ROI) in brain magnetic resonance imaging
(MRD) contrast. We examined images of brain MRI contrast enhancement of 117 patients, from January
2005 to December 2015 in a University-affiliated hospital, Seoul, Korea, Diagnosed as one of two brain
diseases such as meningioma and cysts SNR for each patient’s image of brain MRI were calculated by us-
ing Image J. Differences of SNR among two brain diseases were tested by SPSS Statistics21 ANOVA test
for there was statistical significance (p (0.05). We have analysis socio-demographical variables, SNR ac-
cording to sequence disease, 95% confidence according to SNR of sequence and difference in a mean of
SNR. Meningioma results, with the quality of distributions in the order of TICE, T2 and T1, FLAIR. Cysts
results, with the quality of distributions in the order of T2 and T1, TICE and FLAIR. SNR of MRI se-
quences of the brain would be useful to classify disease, Therefore, this study will contribute to evaluate
brain diseases, and be a fundamental to enhancing the accuracy of CAD development.

Key Words : Brain magnetic resonance imaging (MRI), Signal to noise ratio (SNR), Pulse Sequence
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