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Study of MR Diffusion Kurtosis Imaging of Normal Kidneys*
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ABSTRACT Objective: To assess the feasibility of diffusion kurtosis imaging (DKI) of normal kidneys, and to report whether the
influence of age factor exists to the water diffusion characteristics of kidney. Methods: Forty-one healthy volunteers aging from twenty to
sixty underwent diffusion kurtosis imaging (DKI) scans with a 3.0T MR scanner. According to ages, they were divided into four groups:
20-29 years, 30-39 years, 40-49 years, and 50-59 years old. The effect of age factor on fractional anisotropy (FA) value, fractional
anisotropy of kurtosis (FAK) value, mean diffusivity (MD) value and mean kurtosis (MK) value of medullary and cortical were measured
and analyzed. Results: The FA value, FAK value and MK value of normal renal cortex (0.327+ 0.047, 0.325+ 0.088, 0.688+ 0.087)
were significantly lower than the medulla (0.389+ 0.062, 0.396+ 0.091, 0.802% 0.124). The normal MD value of cortex (1.633+ 0.157)
was significantly higher than the medulla (1.588% 0.162). No statistical significance of renal FA, MD, FAK and MK values was found
between different age groups (P>0.05). No statistical significance of each value was found between the left and right kidney (P>0.05).
Conclusion: DKI of normal kidney shows good water diffusion properties of the renal cortex and medulla. The age factor has no impact
on the values of FA, MD, FAK and MK.
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Table 1 Study population

Characteristics No. %
Total 52 100
Completely Scanned 41 78.8
Renal Cyst 9 17.4

Poor Images 2 3.8

(Data below are all drive from the men who completely scanned )

Gender
Male 19 46.3
Female 22 53.7
Age
20-29 12 29.2
30-39 11 26.8
40-49 9 220
50-59 9 22.0
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Fig.1 The MR images of a-27-year-old girl. Transverse T2-weighted image(A), transverse 3D fat-suppressed T 1-weighted image(B), transverse

fat-suppressed T2-weighted image(C), coronal T2-weighted image(D).
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Fig. 2 FA map( A ), MD map(B ), FAK map(C ), MK map(D)
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Fig.3 Representative locations of regions of interest (ROIs) for the cortex
and medulla at the mid-zone of the both kidney.Circle1-6 show cortical

ROIs,and the 7-12 show medullary ROIs.
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Table 2 Metrics between renal cortex and medulla
Metric Cortex Medulla Pvalue
FA 0.327+ 0.047 0.389+ 0.062 0.000
MD 1.633+ 0.157 1.588+ 0.162 0.022
FAK 0.325+ 0.088 0.396+ 0.091 0.000
MK 0.688+ 0.087 0.802+ 0.124 0.000
#3 £ B
Table 3 Metrics between left and right kidney
Metric Right P value
FA Cortex 0.320+ 0.057 0.333+ 0.058 0.220
Medulla 0.391+ 0.089 0.385+ 0.064 0.673
MD Cortex 1.598+ 0.186 1.663+ 0.170 0.018
Medulla 1.573+ 0.179 1.597+ 0.188 0.378
FAK Cortex 0.317+ 0.099 0.333+ 0.118 0.423
Medulla 0.392+ 0.118 0.400% 0.112 0.706
MK Cortex 0.702+ 0.103 0.674+ 0.088 0.036
Medulla 0.787+ 0.141 0.816+ 0.132 0.109
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Table 4 The influence of age factors
FA MD FAK MK
Cortex Medulla Cortex Medulla Cortex Medulla Cortex Medulla
20-29 0.319+ 0.026  0.393% 0.037 1.62% 0.14 1.54% 0.15 0.325+ 0.073 0391+ 0.089 0.721% 0.079  0.827% 0.110
30-39 0.341% 0.054 0.433% 0.073 1.68+ 0.20 1.63+ 0.21 0302+ 0.102  0.403% 0.065 0.669+ 0.117  0.798% 0.163
40-49 0.331% 0.047 0.367% 0.061 1.61% 0.16 1.62+ 0.12  0.350+ 0.073 0.410+ 0.087 0.649+ 0.043  0.755+ 0.088
50-59 0.320+ 0.073  0.331% 0.034 1.62+ 0.12 1.60+ 0.15  0.338+ 0.119 0.383% 0.143  0.681+ 0.070  0.797+ 0.126
F value 0.51 5.81 0.44 0.72 0.48 0.13 1.49 0.55
P value 0.678 0.002 0.728 0.547 0.700 0.941 0.232 0.651
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