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Problems in EPI of Human Imaging :
Do We Have Any Technology to Solve Them?

Eiji YOSHITOME

Cognitive Brain Science Gr., Brain Science Institute, RIKEN
2-1 Hirosawa, Wako, Saitama 351-01

Recent development of hardware has allowed us to apply EPI to clinical diagnostics. Despite our
early expectations, however, ultra-fast single-shot EPI is not in common use. Most EPI scans are con-
ducted as multi-shot and their applications are limited to diffusion, perfusion and fMRI studies.

The principal cause of this situation relates to the poor image quality in single-shot EPI. Low spa-
tial resolution, severe image distortion and ghost artifact are attributed to the short period of data
acquisition, T2* decay, susceptibility oriented poor homogeneity of the magnetic field and eddy cur-
rents. Alternation of gradient pulse polarity, which is specific to EPI, further aggravates the situa-
tion. Multi-shot scanning is a simple yet powerful technique for improving image quality. Unfor-
tunately, it lacks the greatest advantage of EPI, ultra-fast scanning. Phased array coils, shorter rise
time of gradient power, head gradient coils, shielded gradient coils, higher order shim and non-con-
ductive dewer are possible solutions for enhancing image quality in single-shot EPI.

Regarding safety, dB/dt is an issue in single-shot EPI. Rapid change of magnetic flux may cause
nerve stimulation and loud acoustic noise. Head gradient coils are one good solution for improving
image quality while keeping dB/dt at a low level.

Throughput is another concern that makes EPI less attractive. EPI is not very fast for multiple
slices, even with the single-shot technique. The time consuming process of RF tuning, shimming and
localization has a negative effect on the time reduction provided by EPI. In order to enhance ultra-
fast EPI, it will be necessary to shorten the time required for these steps.

GRACE and Burst are possible alternatives to EPI. It is important for the future development of
ultra-fast scanning to increase our experience with these techniques, and to identify the advantages
these yet imperfect techniques offer.





