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Low Flip Angle Spin-Echo MR Imaging to Obtain better Gd-DTPA
Enhanced Imaging with ECG Gating
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Department of Radiology, Shimane Medical University

Research Code No. : 209.2

Key Words : MR imaging, Spin echo, Flip angle

ECG-gated spin-echo imaging (ECG-SE) can reduce physiological motion artifacts. However, ECG-
SE does not provide strong T1-weighted images because repetition time (TR) depends on heart rate
(HR). We investigated the usefulness of low flip angle spin-echo imaging (LFSE) in obtaining more
T1-dependent contrast with ECG gating. in computer simulation, the predicted image contrast and
signal-to-noise ratio (SNR) obtained for each flip angle (0—180°) and each TR (300 msec-1200 msec)
were compared with those obtained by conventional T1-weighted spin-echo imaging (CSE: TR=500
msec, TE=20 msec). In clinical evaluation, tissue contrast [contrast index (CI): (SI of lesion-SI of
muscle)? ¥100/SI of muscle] obtained by CSE and LFSE were compared in 17 patients. At a TR of 1,000
msec, T1-dependent contrast increased with decreasing flip angle and that at 38° was identical to that
with T1-weighted spin-echo. SNR increased with the flip angle until 100°, and that at 53° was identical
to that with T1-weighted spin-echo. CI on LFSE (74.0 + 52.0) was significantly higher than CI on CSE
(40.9 £ 35.9). ECG-gated LFSE imaging provides better T1-dependent contrast than conventional
ECG-SE. This method was especially useful for Gd-DTPA enhanced MR imaging.
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Fig. 3 The signal to noise ratio obtained for each
flip angle (0~180") were compared with those
obtained by conventional T1-weighted spin-echo
imaging.
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Fig. 4 The prodicted optimal flip angle was
shown for each heart rate.
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Table 1 Contrast index (CI) on both low flip angle spin-echo imaging
(LFSE) and conventional spin-echo imaging (CSE). In 6 cases without
Gd-DTPA, CI on LFSE was higher than CI on CSE, but not significant.
In 11 cases with Gd-DTPA enhanced study, CI on LFSE was
significantly higher than CI on CSE (p=:.0001)

Plain MRI Gd-DTPA Enhanced MRI

Case No. CSE LFSE Case No. CSE LFSE
1 25.6 108.0 7 49.5 45.5
2 6.5 9.7 8 79.0 96.5
3 12.2 12.5 9 118.8 166.5
4 3.3 21.4 10 98.1 151.7
5 40.0 60.8 11 16.0 91.9
6 16.4 29.8 12 64.5 104.0
13 1.5 11.9

14 18.4 33.5

15 73.0 145.1

16 11.0 58.6

17 60.5 110.0

Mean+S.D. 17.3%13.6 40.3%+37.9 Mean®+S.D. 53.7£38.2 92.3+50.5
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Fig. 5 Low flip angle SE émage (TR=R-R, TE=20msec, flip angle=40") and
conventional SE image (TR=R-R, TE=20msec, flip angle=90") of 68 year-old
male with esophageal cancer. Low flip angle spin-echo image (A) provides
better contrast than conventional spin-echo image (B). The mediastinal abscess
(arrow) and the esophageal tumor (arrow head) are easily distinguished in low
flip angle spin-echo imaging.
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Fig. 6 Low flip angle SE image (TR=R-R, TE=20msec, flip angle=40") and conventional SE
image (TR=R-R, TE=20msec, flip angle=90") of 75 year-old male with lung cancer.
Gd-enhanced low flip angle spin-echo image (A) demonstrates more delailed structure than
conventional spin-echo imaging (B).
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