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Table 1. Limit of the Sate of Art High-resolution MRI

p1 p2 p3
Head coil 0.1 mm 0.5 mm 0.7 mm
Small FOV coil 0.1 0.1 0.35

FOV : field of view p1 : intrinsic resolution p2 : sampling interval (pix-
el size) ps:small structure detectability against image noise
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This article summarizes the present limits of spatial resolution of clinical MRI and prospects the
future development of high-resolution MRI from the basic point of view. The spatial resolution of
MRI is determined by three factors-intrinsic resolution, sampling interval (pixel size) and small
structure detectability against image noise. The intrinsic resolution is dominant if the sampling inter-
val is sufficiently small and the image noise is negligible. It is determined by resonance line width
and strength of field gradient. For the present commercial machines of high field and high field
gradient, the intrinsic resolution is estimated approximately 0.1 mm. The pixel size is given by divid-
ing the diameter of FOV (field of view) by the sampling number. It is now limited to 0.5 mm for
head coil because the sampling number is limited. The employment of small FOV coil, such as sur-
face coil lowers the limit to 0.1 mm if FOV diameter becomes 50 mm. The small structure detectabili-
ty against noise is dominant if a small FOV coil is employed. The minimum size of detectable struc-
ture is estimated 0.3—-0.5 mm for the state of art commercial machines. Increasing S/N due to optimi-
zation of receiver coils and selection of high contrast pulse sequences will realize the minimum de-
tectable structure of 0.1-0.2 mm in size, which will enable MRI application as magnifying glass in
vivo in the near future.
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