To-weighted Half Fourier Echo Planar Imaging
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Fig. 1. A single-shot EPI pulse se-
quence with T, contrast is pro-
posed using spin echo technique.
Gradient echoes are acquired be-
fore and after the effective echo
time (TE).

Fig. 2. Corresponding k-space dia-
gram for the proposed pulse se-
quence. The N denotes number of
echoes acquired on and before the
echo time, and Ny denotes number
of echoes acquired after the echo
time.

Fig. 3. Sampling points along phase
encoding direction are schematical-
ly shown. (a) proposed method,
and (b) conventional half Fourier
imaging method.
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Fig. 4. Line spread functions with the sampling schemes shown in Fig.3. The proposed method is shown in top, and
the conventional half Fourier imaging method is shown in bottom.
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Fig. 5. Shifts in k-space due to resid-
ual gradient fields along the phase
encoding gradient. (a) negative shift
corresponding to the sampling be-
fore dc, (b) the conjugate symmetric
filling with (a, (¢} positive shift cor-
responding to the sampling after dc,
and (d) the conjugate symmetric
filling with {c].
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To-weighted Half Fourier Echo Planar Imaging
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Fig. 6. Line spread functions with the shifted data in the k-space are shown. Data acquisition with the negative shift is
shown in top, and the acquisition with the positive shift is shown in bottom.

No: 301-1/1

Fig. 7. Images obtained by the half Fourier T, weighted EPI method with adjustment of initial phase encoding gradi-
ent to remove the residual gradient field. The correlation coefficients defined by Eq.[1] are 0.6385, 0.9943, and 0.9273,
respectively, from left to right. Note that the middle image shows the highest quality corresponding to the highest cor-
relation coefficient.
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Fig. 8. Single-shot EPI images with 128 X 128 matrix size are obtained by the proposed method. The effective ech
time was 72ms, and 10 and 54 echoes (64 echoes in total) were acquired before and after the echo time, respectively.
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Fig. 9. Comparison of echo acquisition methods is shown. Images in the upper row are obtained with 64 echoes ac-
quired after TE, while images in the lower row are obtained with 10 echoes acquired before TE, and 54 echoes ac-
quired after TE, respectively. Note the less deformations in the lower row images due to relatively shorter acquisition
period from the TE.
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Fig. 10. Comparison of image contrast is shown. Images in the upper row are obtained with the effective echo time of
24ms, while images in the lower row are obtained with effective echo time of 96ms. Note the high T, contrast in the

lower row images.
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T,-weighted Half Fourier Echo Planar Imaging
C.Y. Kim, H. J. Kim, and C. B. Ahn

Department of Electrical Engineering, Kwangwoon University

Purpose : T,-weighted half Fourier Echo Planar Imaging (T2ZHEPI) method is proposed to reduce mea-
surement time of existing EPI by a factor of 2. In addition, high T, contrast is obtained for clinical applica-
tions. High resolution single-shot EPI images with T, contrast are obtained with 128 X 128 matrix size by
the proposed method.

Materials and methods : In order to reduce measurement time in EPI, half Fourier space is measured, and
rest of half Fourier data is obtained by conjugate symmetric filling. Thus high resolution single shot EPI
image with 128 X 128 matrix size is obtained with 64 echoes. By the arrangement of phase encoding gra-
dients, high T, weighted images are obtained. The acquired data in k-space are shifted if there exists
residual gradient field due to eddy current along phase encoding gradient, which results in a serious prob-
lem in the reconstructed image. The residual field is estimated by the correlation coefficient between the
echo signal for dc and the corresponding reference data acquired during the pre-scan. Once the residual
gradient field is properly estimated, it can be removed by the adjustment of initial phase encoding gradi-
ent field between 90° and 180° rf pulses.

Results : The suggested T2HEPI is implemented in a 1.0 Tesla whole body MRI system. Experiments are
done with the effective echo times of 72ms and 96ms with single shot acquisitions. High resolution{128 x
128) volunteer head images with high T, contrast are obtained in a single scan by the proposed method.
Conclusion : Using the half Fourier technique, higher resolution EPI images are obtained with matrix size
of 128 X 128 in a single scan. Furthermore T, contrast is controlled by the effective echo time. Since the
suggested method can be implemented by software alone (pulse sequence and corresponding tuning and
reconstruction algorithms) without addition of special hardware, it can be widely used in existing MRI
systems.

Index words : Half Fourier EPI, Echo planar imaging (EPI), T, contrast, Eddy current
Fast magnetic resonance imaging
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