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Another area where

clear benefits have
been demonstrated
from higher field
strengths is parallel
imaging. As the RF fields
within tissue become more
complicated due to the
competing effects of conduction
currents (resistive losses which shield
the tissue) and displacement currents
(dielectric effects which enhance the field in
the tissue), the fields from individual array
elements become more unique, reducing the noise
amplification factors when data from these elements are
combined to produce the final image. The additional benefits
from parallel imaging include faster acquisition, better
magnetization preservation and reduced power deposition,
all of which can improve existing imaging techniques.

Higher field strengths bring both engineering and physical
challenges to MR systems. Most obvious is the cost and
complexity of the magnet and its siting.

RF uniformity remains another significant challenge for many
applications, and represents the single biggest impediment to
body applications. The RF field within the tissue is dependent
not just upon the design of the coil, but the characteristics

of the tissue itself - primarily its conductivity and permitivity.
Competition between these effects produces the characteristic
center brightening in high field images. Furthermore, as more
RF power is generally required to produce a needed flip
angle, the SAR limit will be reached faster.

FUTURE OF 7.0T

A third class of problems concerns BO homogeneity. Most
tissues are weakly diamagnetic, and as the field strength
increases, the static field distortion produced by the tissue
itself becomes significant. Further, since the distortions are
produced by the tissue, if the tissue moves due to breathing,
for example, the distortions will change over time, making
compensation very difficult and introducing ghosting and
other distortions that must be corrected.

While 7.0T systems have demonstrated their potential quite
clearly, bringing this technology to clinical applications
requires overcoming technology maturity, regulatory, safety
and economic barriers. As research continues to move from
technical questions (MR physics and engineering) to biological
guestions - for example using these tools to understand the
aging processes in the brain and musculoskeletal system -
clinical applications of this technology will surely follow in
areas where the barriers to entry can be cleared. However,
broader clinical utilization of the technology must rely on
techniques that, while superior at the higher field strength,
with engineering improvements can also be pursued at lower
field strengths, and also any breakthroughs that may appear
from biologically-focused research studies. m
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