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Fg. 1. SE pulse sequence diagram 4% —7—180%— ¢ ItH(Table 5).

design

Frequency-encoding
gradient

Spin echo

Fig. 2. SE T1 weight image at flip angle, variation of SNR at measured region, gray matter(star), white
matter(circle), background(square)

Table 1, SE T1 weight image of the flip angle Average value of SNR and CNR

Fip angle (a°)
Tissue

50 60 70 80 90 100 110 120 130

White matter SNR 1825.04 2157.47 2411.47 2649.32 2814.82 2976.72 3076.16 3109.33 3107.31

Gary matter SNR 1449.36 1737.35 1951.15 2136.97 2366.09 2512,92 2658.62 2737.76 2731.06
CNR 376.28 420,12 460,32 512.35 448,73 463.8 41754 371.57 376.25

Table 2, SE T1 weight image of the flip angle averag the non-parametric statistics kruskal-wallis, p (0,05

Hip angle («°)

Tissue
50 60 70 80 Q0 100 110 120 130 p-value
White matter SNR 11.56 21.44 30.56 38.89 44.22 51.00 55.67 57.78 57.89 0.00
Gary matter SNR 10.33 19.78 27.78 36.00 45.44 51.44 57.00 60.560 60.67 0.00
CNR 3275 39.75 45.00 50.88 43.03 41.50 33.50 2313 18.38 0.038
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Fg. 3. SE T1 weight image of the flip angle average value of WM(@) and WM SNR(b)
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Fig. 4. SE T1 weight image at flip angle variation of SNR and graph analysis is compared to Ry curve
fitting
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T-test statistics (a), Kruskal-wallis analysis of CNR is a show
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3T MR Spin Echo T1 Weighted Image at Optimization of Flip Angle

Sung-Jin Bae -

Chung-Hwang Lim"

Dept. of Radiology, Dongsan hospital, Keimyung University

Y Dept. of Radiological Science, Hanseo University

Purpose : This study presents the optimization of flip angle (FA) to obtain higher contrast to noise ratio

(CNR) and lower specific absorption rate (SAR).

Materials and Method : T1—weighted images of the cerebrum of brain were obtained from 50° to 130° FA
with 10° interval, Signal to noise ratios (SNRs) were calculated for white matter (WM), gray matter (GM),
and background noise, The proper FA was analyzed by T—test statistics and Kruskal—wallis analysis using

Ri—1— exp(;%R) and Ernst angle cos 6= exp( —

Results : The SNR of WM at 130° FA is approximately 1.6 times higher than the SNR of WM at 50°,
The SNR of GM at 130° FA is approximately 1.9 times higher than the SNR of GM at 50°. Although the
SNRs of WM and GM showed similar trends with the change of FA values, the slowdown point of
decrease after linear fitting were different, While the SNR of WM started decreasing at 120° FA, the SNR
of GM started decreasing at less than 110°, The highest SNRs of WM and GM were obtained at 130° FA,

The highest CNRs, however, were obtained at 80° FA,

Conclusion : Although SNR increased with the change of FA values from 50° to 130° at 3T SE T1WI,
CNR was higher at 80° FA than at the usually used 90° FA, In addition, the SAR was decreased by using
smaller FA, The CNR can be increased by using this optimized FA at 3T MR SE TI1WI.

Key Words : spin echo, T1—weighted image, flip angle, signal to noise ratio, contrast to noise ratio
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