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Fig. 1. The k-space data has the same size
(dimensions) as the image, and can be convert-
ed to the image by Fourier transformation. MR
data is acquired in the k-space.
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Fig. 2. The k-space trajectory of a gradient echo sequence. The gradient can be considered as
velocity, which defines a trajectory in the k-space. The trajectory starts at the origin when an
RF pulse applied (1), moves to the starting point of each sampling line (2), then moves along
the sampling line (3). Data is sampled during the segment (3), and acquired data is placed in

the corresponding place in the 2-D data set.
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Fig. 3. The k-space trajectory of the EPI sequence. It is the same as GRE sequence up to the
first sampling line (2), but data sampling is continued while changing the direction of the trajec-
tory. Since the gradient amplitude corresponds to the velocity, a large amplitude is necessary to
cover the same area within shorter period of time.
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Fig. 4. Ti-weighted spin echo sequence with
EPI acquisition.
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combination of CPMG echo train and EPI acqui-
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With the introduction of commercial imagers with high performance gradient systems, expecta-
tions to the EPI technique as a clinical tool seem to be extremely high. However, it is also true that
the EPI technique has been around for a long time, and its limitations are becoming clear. In this re-
view, the fundamental limitations of the EPI technique are explained through the concept of k-space
trajectory, and possible directions toward clinical applications of EPI are presented. By using EPI as
a fast data sampling strategy within other pulse sequences, it is possible to make the base sequence
faster without changing the contrast behavior.





