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Introduction. The ability to manipulate soft tissue contragt is one of MRI’s greatest strengths. Prepolarized MRI uses two pulsed electromagnets. a
strong magnet to polarize the sample and low-field homogeneous magnet for signal readout [1]. This enables flexible pulse sequences in which the
duration and strength of the magnetic field are varied. Here we present a technique in which we polarize a sample in a strong field, then allow the
magnetization to decay in an “evolutionary” field strength before imaging. For the case of tissues whose T, varies with field strength, changing the
evolutionary field strength allows the magnetization of the tissue to decay with a different value of T,. Taking two images at different evolutionary
field strengths and then subtracting the images yields an image with contrast between tissues with flat T, dispersion curves and tissues with rapidly
changing T; dispersion curves [2]. In particular, tissues with high protein content, such as
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at 50 mT and 65 mT due to cross-relaxation with nitrogen nuclei in the protein backbone [3,4]. ] 58 mT o
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Methods. Figure 1 shows T, measurements taken with our prepolarized scanner on muscle % 140 . ht e Chicken Musde 1
and fat samples [5]. The two evolutionary field strengths we chose are indicated with arrows, = 120 o° x  CanolaQil I
between the two evolution fields, the T; of the muscle tissue changes by about 35 ms, while 100 o ox X x x x x ]
the T; of the fat sample stays virtually constant. We exploit this difference in the slopes of the sl .~ * ]
two T dispersion curves using the pulse sequence shown in Figure 2. Our pulse sequence uses X ; ; : ; ; ;
astrong polarizing pulse (0.35 T) followed by an evolutionary pulse (at 50 mT or 58 mT), and 0.02 003 004 005 006 007 008 0.09
then performs the RF excitation and readout at low field (26 mT). 03 Figurel. Polarizing Field (T)
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For pure T, dispersion contrast, it is important to eiminate Pulsed
differences in signal strength that are solely due to the change in €— 500 ms —» polarizing magnet
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of T; at the evolution field. We perform this measurement at both Polarization Evolution Readout
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to eliminate subtraction artifacts from field drift due to magnet -
heating) and subtract the images from the high and low evolution Figure 2. high evolution low evolution
fields to achieve afinal image with T, dispersion contrast. o st
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Results. We imaged three samples: muscle tissue and fatty tissue (both from chicken), and water . .

doped with copper sulfate to have a T,; of 100 ms. Figure 3(ab) shows two images taken with
different evolutionary field strengths: (a) was taken with a 58 mT evolutionary field, and (b) was
taken with a 50 mT evolutionary field. Figure 3(c) shows the subtraction of the two images. In the
resulting image, the signal from the fat and water samples has been aimost entirely subtracted out,
while the signal from the muscle sample is still significant.

Discussion. We have demonstrated a method for creating T, dispersion contrast in images by
subtracting two images taken at different evolutionary field strengths. Species whose T; does not
change between the two evolutionary field strengths are subtracted out, while species whose T,
varies between the two evolution fields remain. Our test image shows contrast between muscle
tissue, which appears bright, and fat and unbound water, which both appear dark. Further
improvements in the pulse sequence should allow us to achieve this effect by collecting only two
images rather than four.

fat

This technique may provide avenues for pursuing new contrast for other species that exhibit
quadrupole dips, such as multiple sclerosis plaques. Any species that has a rapidly changing (large
slope) T, dispersion curve should be discernible from slowly changing (small slope) T; dispersion
Species.
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