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Magnetic Resonance imaging (MRI) of cartilage is a rapidly growing field of study as it 
is one of the best methods to evaluate cartilage injury and repair, even in its early stages. 
Cartilage injury and repair results in changes in both the molecular components of cartilage and 
the collagen ultrastructure.  The unique biochemical and molecular changes that occur in 
cartilage injury and repair can be detected with MRI properties inherent to all tissue. The contrast 
in tissue properties between cartilage and bone as well as cartilage and synovial fluid allows for a 
clear delineation between cartilage and its surrounding tissue structures; however conventional 
MRI sequences do not have the spatial resolution necessary to detect cartilage lesions with high 
sensitivity.   

Currently a variety of MRI modalities have been investigated to increase the sensitivity to 
not only pick up cartilage defects, but to also detect loss of the normal stratification of the 
cartilage matix and cartilage components. Ultra short echo times (UTE) pulse sequences and 
quantitative MRI are two categories of some of the newer modalities that have been developed in 
the past decade. The former is currently being investigated in human clinical trials and show 
promising evidence of a modality to look at the deeper layers of cartilage.  Its application in 
veterinary medicine to date is unknown although its ability to be used with conventional clinical 
scanner may make it a viable option in the future.  

Quantitative MRI includes delayed gadolinium enhanced MRI of cartilage (dGEMRIC), 
T2 mapping and T1 rho. Of these, dGEMRIC and T2 mapping have been studied for use in the 
canine elbow.  dGEMRIC is a technique that uses the distribution of a negatively charged 
contrast agent, gadolinium, within the cartilage matrix to estimate glycosaminoglycan content. 
Glycosaminoglycan and gadolinium concentration are inversely proportionate and the variation 
in gadolinium concentration can be measured by a change in the signal intensity on a T1 
weighted MR image. T2 mapping is sensitive to water content and thus tissue hydration. In 
damaged cartilage, there are changes to the collagen ultrastructure and loss of water content, 
leading to increases in T2 relaxation times. Validation studies in the canine elbow have led to a 
protocol that can be used in a clinical trial aimed at comparing objective outcomes of different 
management strategies for medical coronoid disease in the canine elbow.  In the validation study, 
normal dGEMRIC and T2 values were established for the medial coronoid process and inter and 
intra observer variability was determined to be low, making either one of these techniques 
feasible for clinical studies. Furthermore, similar to human studies, dGEMRIC values were 
found to have a predictive value on outcome in dogs with medial coronoid disease over 
arthroscopic score and duration of clinical signs. In an ongoing study looking at four different 
treatment options for medial coronoid disease, dGEMRIC is used as an objective outcome 
measure to assess cartilage health before treatment and 6 months post treatment.   

Treatments to preserve cartilage health should be aimed at early phases of cartilage 
damage, when the process could still potentially be reversible. In order to accomplish this, a 
sensitive method of detecting early cartilage damage is key. MRI of cartilage is a vastly growing 
field of study	 as	 it	 provides	 unique	 insight	 into	 the	 early	 phases	 of	 cartilage	 injury	 and	
repair.			
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