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Preliminary study on the value of diffusion kurtosis imaging in evaluating renal function in chronic kidney
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[ Abstract] Objective: To investigate the application value of diffusion kurtosis imaging (DKI) in
assessing the renal function in chronic kidney disease (CKD). Methods: Seventy CKD patients and 20
healthy volunteers were recruited. The estimated glomerular filtration rate (eGFR) was calculated ac-
cording to the serum creatinine of CKD patients. CKD patients were divided into two groups based on
their eGFR:44 cases in mild renal impairment group [eGFR=60mL/(min * 1. 73m?)] and 26 cases in
moderate to severe renal impairment group [eGFR<(60mL/(min ¢ 1. 73m?)]. All subjects underwent
routine MRI and DKI examinations,and the average diffusivity (MD) and average kurtosis (MK) were
measured on both renal cortex and medulla. The paired-samples -test was used to compare the cortico-
medullary difference of the MD and MK values in three groups. Differences of the MD and MK values
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among the three groups were compared using the one-way analysis of variance (ANOVA). Correla-
tions between the eGFR and the DKI parameters in CKD patients were evaluated by using Pearson
correlation analysis. ROC analysis was performed to evaluate the diagnostic efficiency of DKI parame-
ters in differentiation of moderate to severe renal impairment group from the mild renal impairment
group,as well as mild renal impairment group from the healthy volunteers (contrast group). Results:
The cortical MD values were significantly higher than medullary MD values and cortical MK values
were significantly lower than medullary MK values in the three groups (all P<C0. 05). The MD and
MK values of cortex and medulla were significantly different among the three groups (all P<C0. 05). In
CKD patients,eGFR showed significantly moderate positive correlation with the cortical MD and me-
dullary MD (»=0. 684 and 0. 451,both P<C0. 05),and highly negative correlation with the cortical MK
and medullary MK (»=—0. 757 and —0. 719,both P<C0. 05). The results of the ROC analysis for dis-
tinguishing the mild renal impairment group from moderate to severe renal impairment group revealed
that the cortical MK had the largest area under the ROC curve (AUC=0. 907) ,medullary MK showed
the highest sensitivity (80. 8% ) when the threshold was 0. 65, and cortical MD and cortical MK
showed the highest specificity (95.5% ) with the threshold of 2. 51X 10 *mm?*/s and 0. 60, respective-
ly. The results of the ROC analysis for distinguishing the mild renal impairment from the normal renal
function revealed that the medullary MD had the largest AUC (0. 851),cortical MD and medullary MD
showed the highest sensitivity (70. 5% ) with the threshold of 2. 76 X 10 ® mm?/s and 2. 21 X
10 *mm?* /s, respectively ;medullary MK showed the highest specificity (100. 0% ) with the threshold
of 0. 60. Conclusion;DKI can provide valuable information for evaluating the renal function in chronic
kidney disease.
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