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PURPOSE 
Relatively few reports have addressed the changes of knee joint in chronic kidney disease (CKD). This study aims to investigate 
knee articular cartilage and subchondral bone marrow changes of CKD in a rat model of subtotal nephrectomy using quantitative 
multiparametric magnetic resonance imaging (MRI) 
MATERIAL AND METHODS 
Twelve rats (n=6 each group) were randomly separated into two groups. Group 1 was normal control group. Group 2 was CKD 
group induced by subtotal nephrectomy. The right knees of all rats were imaged and measured by MR T2* mapping, dynamic 
contrast-enhanced MRI (DCE-MRI) and MR spectroscopy (MRS) to monitor the sequential changes in the regions of interest 
(ROIs) including hyaline cartilage, menisci and subchondral bone marrow at 0, 8, 12, 16, 24, and 30 weeks after surgery. The T2* 
and DCE ROI placement in our study is manually placed in femoral and tibial subchondral bone, anterior and posterior meniscus 
and hyaline cartilage according medial and lateral condyle, fatpad(Figure 1).  
RESULTS 
MRS of the femoral and tibial subchondral bone marrow showed increased fat content in CKD group at 16, 24, and 30 weeks 
compared to control group(Figure 2). T2* values were significantly higher in hyaline cartilage, anterior and posterior menisci, and 
femoral and tibial subchondral bone marrow of right knee at 12, 16, 24, and 30 weeks in rats of CKD than in rats of control group 
(all p values<0.05)(Figure 3). Perfusion parameter (A) decreased significantly in the femoral and tibial subchondral bone marrow 
at 12, 16, 24, and 30 weeks compared to control group (all p values<0.05)(Figure 4).  
CONCLUSION 
Quantitative MR T2*, DCE-MRI and MRS measurements of CKD-related changes of knee articular structures are feasible. 
Sequential changes in imaging biomarkers over time in knee cartilage, menisci and subchondral bone marrow were documented. 
This information could be potentially useful for in vivo monitoring of degenerative cartilage and subchondral bone marrow 
hypoperfusion of the knee joint in CKD disease progression. 
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