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Hyaline Cartilage Delineation of the
Knee Joint Using Magnetization
Transfer Contrast Images

Ayako Tamura, Makoto Amanuma,
Makoto Hasegawa, Kyoko Enomoto,
Tuneya Watabe and Atuko Heshiki

Using a magnetization transfer contrast method
(MTC), we evaluated its clinical feasibility for
demonstration of hyaline cartilage of the human
knee in five normal subjects. MTC images, obtained
from a gradient echo sequence with an off reso-
nance pulse, were compared with those without off
resonance pulse. Signal to noise ratio (SNR) and
magnetization transfer rate (MTR) were analyzed
with respect to hyaline cartilage, muscle, fat, joint
fluid and background noise. Also, contrast to noise
ratios (CNRs) of cartilage and fluid were compared.
MTRs were significantly different between
cartilage-muscle group and fat-fluid group. The
CNRs of cartilage and fluid were increased on
MTC images, showing good contrast separation
between hyaline cartilage and joint fluid.
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Fig.1 The results of MTRs, SNRs and CNRs in normal subjects
Hyaline cartilage and muscle tissue show higher MTR compared to joint fluid and fat (A). SNRs before and after
irradiation of off resonance pulse (B). Notice a marked decrease of SNR of hyaline cartilage after irradiation.
However, its CNR relative to joint fluid is increased (C).

P: patella; AC: articular cartilage of the femur; JF: joint fluid; M: muscle; F: fat
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Fig. 2
joint : Compared to the image without off resonance

Sagittal gradient echo images of a normal knee

pulse irradiation (A), there is a decrease of signal inten-
sity of the hyaline cartilage (arrow) after irradiation , but
the joint fluid remains bright, resulting in good contrast
separation between them (B).
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