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A new method of spin echo image synthesis is reported. This method uses a combination of
multiple spin echo image trains as source images. The combination and the coefficient of the
source image are essential to determine both the TE and the quality of the synthesized image.
The coefficient is arbitrarily specified by the operator and is used in the image processing. T,
calculation is not prerequisite to the process. Some of the synthesized images exhibit higher S/
N ratios than the original ones representing the same TE. The images at arbitrary TE are able
to be formed by this method as well as previously reported methods. But the images for TRs
different from that used to acquire the source images cannot be produced, because there isn’t

enough T1l-information in the sources.
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Table 1 Signal to Noise Ratio

Echo No. ;
Average 1 2 3 4 5 6 7 8

18.3 14.0 10.2 7.32 5.67 4.58 3.33 2.59
24.0 17.9 14.3 10.5 7.93 5.81 4.09 3.46
30.9 21.3 16.4 12.7 9.48 7.28 5.49 3.99
33.0 22.6 18.5 14.1 10.7 8.04 5.79 4.27

LB o

Table 2 Source Images and Signal to Noise Ratios of Synthetic Images

Syntheie2U® 1IE 12E 13 ME 158 1€ 1E 18E TE S/N
09A o 0 0 0 13.6
05A o 0 0 12.5
01A o o %0 10.5
1A 0 o o 120 10.9
12A 0 0 o 0 120 9.72
03A O o 120 9.54
06A &) o 120 8.46
02A O (@] 120 6.17
08A o o 150 7.80
10A 0 o 0 150 7.48
13A o 0 0 o 150 7.3
04A (@] @] 150 5.92
07A 0o O 150 4.68

Original images were acquired by MSE sequence with a inter-echo-time of 30ms.
11E is the first echo of the original images. 12E is the second, and so on.
Combinations of the source images are marked by “O”. For example, synthetic
image 09A is made from the original images 11E, 13E and 15E. All coefficients
used in synthesizing above images are 1
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Fig. 1 Comparison of Acquired and Synthetic Images

1 average ‘ 2 average

synthetic 1 ‘ synthetic 2
(a) TE 90ms, (b) TE 120ms, (c) TE 150ms
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Fig. 2 Acquired and Synthetic Images in Clinical Use
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Acguired | Acquired

TE 90ms | TE 120ms
Synthetic | Synthetic
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Fig. 3
(a) pseudo-proton density image made from the first (TE 30ms) and the third
(TE 90ms) echoes. The coefficients of each echo are 3 and —1, respectively.
(b) synthetic image at a TE of 330ms made from the first (TE 30ms), the fifth
(TE 150ms) and the seventh (TE 210ms) echoes. The coefficients are —1, 1 and
1, respectively.
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Extrapolated Synthetic Images
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