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Preliminary Trial of Three-Dimensional
Water-Excitation Magnetization Transfer
Contrast MR Imaging of Articular Cartilage
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and Yuji Itai"

MR images of articular cartilage were evaluated with a three-
dimensional (3D) water-excitation sequence (repetition time/
echo time/flip angle=28 msec/14 msec/20 degrees) with and
without on-resonance magnetization transfer contrast (MTC)
pulse in-vitro and in-vivo. 31D water-excitation images with
MTC pulse showed a significantly higher contrast-to-noise
ratio between normal saline or joint effusion and articular
cartilage than images without MTC pulse. In 2 patients with
osteoarthritis of the knee, joint effusion showed higher signal
intensity than cartilage (arthrogram-like effect)on 3D wa-
ter-excitation MTC images. The contrast between joint ef-
fusion and articular cartilage on 3D water-excitation MTC
images was similar to that on fat-suppressed 2D proton-
density-weighted fast spin echo images. In conclusion, 3D
water-excitation MTC imaging is a promising method by
which to evaluate articular cartilage in osteoarthritis and car-
tilage defect with thin sections and a reasonable scan time.
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Table 1 Quantitative analysis of in-vitro and in-vivo knee on 3D water-excitation

__images with and without MTC pulse _ L, MTCHi{%ZFinelli &7 O T D
Porcine knee Volunteer knee 1 MTCHIEDHE = E, (ZL ALY 2D
Structure MTC o MTC MTC no MTC . WL L DT, WRIERHPAT A A
-~ - BB EMTC/ VR Z AT %59, i
Cartilage 134.4418.9  179.9+19.5% 3024691  66.547.94* DRI THIRS B o7, La
Saline (fluid) 1496223  151.4£12.2 83.247.16  76.9+4.69 b, MRDARIE S MTC@"’%%@& s
Meniscus 2431828  35.2+14.1 7164510  14.145.63+* AT, MTCERTIX, BIHK
Bone marrow 5161263  5.91+2.18 4704107  3.96+0.79 , CEAM, HREOES ‘W&?: LT
Fat 19.143.71  21.048.57 9.53+1.70  6.5122.79 b, HHRLE TN OR S LB e
- 5_:—' ELTHAS. BIEiE OB LT
. _ . x, TRBHHH 20 L, PSR —Ra

Saline-cartilage: 5.2414.1 —28.5+14.0% 44.046.17 10.5+8.81%

FFU:’EI‘FH?G’):J YEIAPuEEOLZENE

All data presented as mean + standard deviation *; p<0.05 (Wilcoxon signed-rank test)

Fig. 1 A 30-year- old male volunteer.
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Three-dimensional water-excitation image with (A)and without (B) on-resonance magnetization transfer contrast

(MTC)pulse.
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Fig. 2 A-36-year-old-woman with osteoarthritis of the knee
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A: The 3D water-excitation MTC image shows similar contrast to(B)the 2D fat-suppressed proton-density-weighted image, which

means positive contrast between joint effusion and articular cartilage.

Cartilage surface was demonstrated more clearly on the 3D water-excitation MTC image without blurring.
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