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Fig.1. MTC-GRE images of a normal volunteer were obtained with off-resonance (a)
gaussian, (b) sinc, (c) constant (continuous) with a TR of 200 ms, and (d) constant a TR of
500 ms shaped preirradiation pulses. Signal intensity of muscle and cartilage (arrowheads)
was decreased by these MTC pulses. Conventional GRE images with a TR of (e) 200 ms and
(f) 500 ms were obtained in order to compare with MTC images.
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Fig.2. Relationship between MTC effect (Ms/Mo) and off-resonance frequency using off-reso-
nance (a) gaussian, (b) sinc, (c) constant (TR=200ms), and (d) constant (TR=500ms)
irradiation pulses. Saline and subcutaneous fat are less effective for MTC pulse. However,
muscle and cartilage show lower Ms/Mo due to dipolar cross-relaxation between mobile
water protons and resricted motion protons. The gaussian and sinc shaped pulse showed
similar curve for all materials. Since MTC images with constant wave irradiation produced
artifact below 2.5 kHz off-resonance, it was impossible to calculate signal intensity and Ms/
Mo.
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Fig.3. The comparison of (a) contrast and (b) contrast-to-noise ratio (C/N) between saline
and articular cartilage in the knee of normal volunteers. All MTC images showed higher
contrast and C/N between saline and articular cartilage than conventional gradient recalled
echo images. MTC images with a TR of 500ms showed the highest contrast and C/N. AllIMTC
images with a TR of 200ms revealed almost same contrast and C/N between saline and
articular cartilage, suggesting that there was no difference of MTC effect among gaussian,
sinc, and constant wave pulses.
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Fig.4. MTC images of a patient with suspected ACL and PCL injury using off-resonance (a)
gaussian, (b) sinc, (c) constant (TR=500ms) shaped pulses and GRE images of the same
patient with a TR of (d) 200 ms and (e) 500 ms were obtained. Since signal intensity of
articular cartilage decreased on MTC images, they showed better contrast between cartilage
and joint fluid. (f) 3D MTC images were also obtained with an imaging time of 13 min 39 s.
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Fig.5. The comparison of (a) contrast and (b) C/N between articular cartilage and joint fluid
of knee injury patients. The results were similar to normal volunteers’ (see Fig.3). The
gaussian MTC images revealed better contrast and C/N between articular cartilage and joint
fluid than the sinc MTC images.
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Magnetization Transfer Contrast MR Imaging of the Knee at 0.3T
—Evaluation of the Optimal Off-resonance MTC Pulse
and Initial Clinical Study—
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It has been reported that magnetization transfer contrast (MTC) images were effective in
evaluating the articular cartilage. However, only one n vivo study of the articular cartilage in
the knee has been demonstrated at 1.5T. The purpose of this study was to evaluate the optimal
off-resonance MTC pulse at 0.3T MR imager and assess its clinical usefulness. Five normal
volunteers and eleven patients with suspected knee injuries were investigated using off-reso-
nance sinc, gaussian, constant shaped irradiation pulses. All MTC images revealed higher
contrast and contrast-to-noise (C/N) ratio between articular cartilage and external reference

(saline) in the normal volunteers’ knee than conventional gradient recalled echo images. MTC
images with the gaussian or sinc shaped pulse were judged superior to those with constant wave
pulse because the former images showed a fewer artifact with lower specific absorption rate
than the latter images. The sinc MTC images were performed with the lowest SAR. The
gaussian MTC images revealed better contrast and C/N between articular cartilage and joint
fluid than the sinc MTC images in patients. 3D MTC images using gaussian pulse were also
performed within a clinically tolerable imaging time (13min 39s). Thus, MTC images in the
knee at 0.3T using off-resonance pulse may be effective to assess knee injury due to better
contrast between articular cartilage and joint fluid.
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