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Intensity Ratio

Fig.1. Predicted intensity ratio (signal intensities/
maximum signal intensity) as a function of T,/TR
for various flip angles.
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Table 1. Parameter of poly vinyl alcohol gel
phamtoms for basic study

Relative proton

Phantom density T, (ms) T, (ms)
A 1.0 370 52
B 0.98 850 64
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Fig.2. Measured (points) and predicted (lines)
intensities as a function of flip angle in poly vinyl
alcohol phantoms.
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Fig.3. Measured slice profiles of differrent flip
angles at imaging slice thickness of 10mm.
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Fig.4. Measured slice thickness and relative pro-
file area was shown for each flip angle at imaging
slice thickness of 10mm.
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Fig.5. The predicted optimal flip angle needed to
obtain T,-dependent contrast identical to that
with T, weighted-SE as a function of heart rate.
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Fig.6. Predicted contrast { (signal intensity - signal

intensity of T,=900ms)/(signal intensity of T,=

900ms) } as a function of T, value in each pulse
sequence.
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Fig.8. Measured contrast ratio {(signal intensity
of white matter-signal intensity of gray matter)/
(signal intensity of gray matter)} was shown for
each flip angle.
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Fig.7. The signal to noise ratio obtained for each
heart rate at optimal flip angle was compared with
T, weighted-SE imaging.
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C

Fig.9. MR images of volunteer’s head using partial FA SE imaging. T, weighted-SE (TR=500ms, TE=20ms)
image (a) has the similar contrat as partial FA SE (TR=1000ms, FA=24") image (b). Partial FA SE (FA=24")
(b) provides better T,-dependent contrast than partial FA SE (FA=48") (¢c) and partial FA SE (FA=96°) (d).

Fig.10. ECG-gated partial FA SE image (TR=R-R (1000ms), TE=20ms, FA=30°) and conventional SE image
(TR=R-R, TE=20ms, FA=90°) of a 62 year-old male with lung cancer. Partial FA SE image (a) provides better
tumor contrast than conventional SE image (b).

7o Bl MR H & (a) & Gd-DTPA & &2 MR
Hg (b).
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Fig.11. A 64 year-old female with acute myocardial infarction. GA&-DTPA precontrast (a) and postcontrast (b)
images with partial FA SE (left, FA=30") and conventional SE (right, FA=90°) technique. Gd-enhanced partial
FA SE images has 1.9 times as much SD/N as conventional SE images. SD is the signal difference between
normal and infarcted myocardium and N is background noise. Partial FA SE images demonstrates more

contrast enhancement than conventional SE image.
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Partial Flip Angle Spin-Echo Imaging to Obtain T,-Weighted Images with
Electrocardiographic Gating

Hideaki KAWAMITSU, Kazuro SUGIMURA, Toshifumi KASAI,
Katsuji KIMINO

Radiological Center, Shimane Medical University Hospital
89-1 Enya-cho, Izumo-shi, Shimane 693

ECG-gated Spin-Echo (SE) imaging can reduce physiologic motion artifact. However it dose
not provide strong T,-weighted images, because the repetition time (TR) depends on heart rate
(HR). For odd-echo SE imaging, T, contrast can be maximized by using a smaller flip angle
(FA) of initial excitation RF pules. We investigated the usefulness of Partial FA SE imaging in
order to obtain more T,;-dependent contrast with ECG gating and determined the optimal FA at
each heart rate. In computer simulation and phantom study, the predicated image contrast and
signal-to-noise ratio (SNR) obtained for each FA (0~180°) and each HR (55~90 beats per
minute (bpm)) were compared with those obtained with conventional T,-weighted SE imaging
(TR=500 ms, TE=20 ms, FA=90"). The optimal FA was decreased by reducing HR. The FA
needed to obtain T,-dependent contrast identical to that with T,-weighted SE imaging was 43°
at a HR of 65 bpm, 53° at 70 bpm, 60° at 75 bpm. This predicted FA were in excellent agreement
with that obtained with clinical evalution. The predicted SNR was decreased by reducing FA.
The SNR of partial FA SE imaging at HR of 65 bpm (FA=43") was 809 of that with
coventional T,-weighted SE imaging. However, this imaging method presented no marked
clinical problem. ECG-gated partial FA SE imaging provides better T,-dependent contrast than
conventional ECG-gated SE imaging, especially for Gd-DTPA enhanced imaging.
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