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0.70, 0.65 T - 7= (Figs. 1, 2).
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FA=90'0 ¢t &, Thxh 0.84,0.82 TH-

Fig. 1. (a) Conventional GRE (TR/TE/FA =65 ms/11 ms/20°) sagittal image of the porcine
knee using a 10 cm FOV with six averagings. (b) MTC GRE axial image using 0.5 sinc shaped
irradiation pulse with a duration of 18 ms and an amplitude of 8 4T. Note the signal intensity of
articular cartilage decreases, but that of subcutaneous fat and the external reference (distilled
water) appears constant using MTC.
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Fig. 2. Relationship between MTC effect
(Ms/Mo) and off-resonance frequency using
off-resonance sinc irradiation pulse (TR/TE/
FA=60 ms/8 ms/30°). Distilled water and in-
frapatellar fat are less effective for MTC pulse,
while cartilage and meniscus show lower Ms/
Mo due to magnetization transfer. Each data
point represents the mean+standard deviation
(one-sided error bars).
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Fig. 3. Relationship between Ms/Mo and flip
angle using MTC pulse (TR/TE/FA=60 ms/
8 ms/10-90°). Ms/Mo of cartilage and menis-
cus increases as a function of flip angle, while
that of fat is constant and that of distilled water
decreases as a function of flip angle.
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Fig. 4. (a) S/N of articular cartilage and (b) C/N of articular cartilage versus distilled water with and
without MTC pulse as a function of flip angle. A flip angle of 30 degrees shows the highest S/N both
with and without MTC pulse. MTC images demonstrate higher C/Ns than conventional GRE images un-
der a 50 degrees flip angle. Each data point represents the mean+standard deviation (both-sided error

bars).
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(Fig. 3). %7z, BBRF® Ms/Mo ix, FAIC{K
BRFIFIE—ETHY, EFEKDMs/Mo i
FA QBmmc >N L7z, 8E D S/N OB
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WigEIn 4 AER %R L. MTC-GRE B8
GRE HEH#& X D &\ C/N 2R D%, FA=50°
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FA=20°0 + & TH - 7= (Fig. 4b).

TE IZ & 5 Ms/Mo OZ&LO#F Tid, Fig.
S5ICART R 21, BERFEAEDO MTC RiT
TE OZEIC L AHE O RERITRD LN
Mol BMEDS/NIZTE=11ms D & ¥,
GRE HEit& % L * MTC-GRE & TR KEZ 7R
L7 (Fig.6a) . #&F-ZEEKEOC/NIZ
MTC D72 GRE B L 0 E IS E R
L, #N 7N 12ms, 11 ms ICHFEKRMEER L
(Fig. 6b).
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Fig. 5. Relationship between Ms/Mo and TE
using MTC pulse (TR/TE/FA=65ms/815
ms/20°). Ms/Mo of cartilage and meniscus
does not show significant change as a function
of TE. Periodic oscillation of Ms/Mo occurs in
fat with variation of TE which is identified at
the frequency corresponding to the water-fat
chemical shift difference.
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Fig. 6. (a) S/N of articular cartilage and (b) C/N of articular cartilage versus distilled water with and
without MTC pulse as a function of echo time. A echo time of 11 ms reveals the highest S/N with and
without MTC pulse. A echo time of 12 ms and 11 ms shows the highest C/N with and without MTC
pulse, respectively. C/N of MTC images is higher than that of GRE images at each echo time.
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Initial Study of Magnetization Transfer Contrast MR Imaging
of the Knee at 3 Tesla

Hiroshi YosHioka!, Toshiharu NAKAF?, Junko ECHIGO!,
Mamoru NuTsu!, Izumi ANNO!, Hiroshi SATO?,
Tetsuji TSUKAMOTO3, Yuji ITAL

Department of Radiology, Institute of Clinical Medicine, University of Tsukuba
1-1-1 Tennodai, Tsukuba-shi, Ibaraki 305-8575
2Electrotechnical Laboratories
3SMR Laboratory, Advanced Technology Center, GE Yokogawa Medical Systems

It has been reported that various image sequences, including magnetization transfer contrast
(MTC) were effective in evaluating articular cartilage. It is difficult to identify cartilaginous struc-
tures, however, using conventional MR imaging because of low spatial resolution and low signal-to-
noise (S/N) ratio. The purpose of the present study was to evaluate the optimal imaging sequences
with MTC pulse at 3 T and to assess the feasibility of the clinical application thereof. Five porcine
knees were studied using varying imaging parameters (frequency offset, flip angle (FA) and echo
time (TE)) combined with off-resonance sinc radiation pulses. The effect of MTC was analyzed by
dividing the signal intensity of MTC GRE images by that of conventional GRE images (Ms/Mo).
MTC images were obtained with a low specific absorption rate (SAR). With an offset frequency of
1.5 kHz (repetition time/TE/FA =60 ms/8 ms/30 degrees), the mean Ms/Mo of articular cartilage
and meniscus was 0.70 and 0.65, respectively. An FA of 20 to 30 degrees and a TE of 11 to 12 ms
appear to be optimal parameters at 3 T with MTC pulse because of the higher S/N ratio of cartilage
and higher contrast-to-noise ratio of cartilage relative to that of distilled water. These findings sug-
gest that MTC at 3 T may be feasible and effective for assessment of cartilage and meniscus in clini-
cal applications.
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