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Table 1. Baseline data for the four subject groups

CKD Healthy Group 1 Group 2 Group 3 Group 4
patients volunteer  eGFR 90> 60<eGFR<90 30<eGFR<60 eGFR<30
No. of subjects 29 21 15 17 8
Male 17 12 9 11 5
Female 12 9 6 4 3
Age (years) 65.3+12.0 49.4+20.1 41.5+14.7 55.1+19.6 67.4+10.2 68.1+16.0
eGFR 43.3+21.5 85.4+15.3 99.69+1.31 74.4+8.64 46.6+8.96 17.8£8.08

Data are indicated as mean + standard deviation.

eGFR : estimated glomerular filtration rate (mL/min/1.73 m2)
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Fig. 1. Probability density functions (PDFs) of the diffusion coefficient (D) in statistical models
using truncated Gaussian distribution (a), and gamma distribution (b). The PDF for a healthy
volunteer is shown as a solid curve line, while that for a patient with typical chronic kidney disease
(CKD) is shown as a dotted curve line. Distribution of D for the CKD patient is lower than for the
healthy volunteer in both models.
eGFR : estimated glomerular filtration rate
800 800
Truncated Gaussian model Gamma model
700 700
600 600
g 500 —— Control eGFR 94.6 g s00 Control eGFR 94.6
T e S s o Patient eGFR 20.9 B e S - Patient eGFR 20.9
5 s
& 300 & 300
200 200
100 100
a ° o 500 1000 1500 2000 ° [+] 500 1000 1500 2000 b

b value

b value

Fig. 2. The graph shows the curve fits for the truncated Gaussian (a) and gamma (b) models in a
healthy volunteer, and a patient with typical chronic kidney disease (CKD). Subjects are the same
as in Fig. 1. Curve fitting in each model and for each subject are reasonably good, with negligible
differences between the truncated Gaussian and gamma models.
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Table 2. Parameters of statistical models and conventional ADC in each group

Group 1 Group 2 Group 3 Group 4
Statistical model
Truncated Gaussian distribution
Frac<1.0 (%) 7.72+0.75 9.25+0.93* 10.3+£1.71* 13.8+1.90*
P — <0.01 <0.01 <0.01
Frac>3.0 (%) 56.0+7.29 51.3+3.65 48.56+8.45 33.5+9.56*
P — 0.31 0.09 <0.01
Gamma distribution
Frac<1.0 (%) 8.16+1.31 10.1+£1.13* 11.3+£2.13* 15.6+2.64*
P — <0.01 <0.01 <0.01
Frac>3.0 (%) 53.6+6.76 49.3+3.27 47.4+7.61 34.3+7.86*
P — 0.31 0.18 <0.01
Conventional ADC (x10-3 mm?/s) 2.16+0.13 2.05+0.09 1.97+0.14* 1.71+0.13*
P — 0.09 <0.01 <0.01

Data are indicated as mean * standard deviation.
P<0.05 is considered statistically significant.
* P<0.05 versus group 1

eGFR : estimated glomerular filtration rate, ADC : apparent diffusion coeflicient
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A statistical model, which is a non-monoexponential model of diffusion-weighted imaging (DWTI)
presumes the continuous distribution of diffusion coefficients within an imaging voxel. We performed
DWI examinations using statistical models to assess renal function aiming to determine the ap-
propriateness of the models with two different distributions (truncated Gaussian and gamma distribu-
tions) and to correlate the parameters obtained from the models. The histological interpretation of
the diffusion data was made by introducing the concept of area fractions for the diffusion coeflicients
D<1.0x1073mm?/s (Frac<1.0) and D>3.0x10-3mm?/s (Frac>3.0) as the parameters that
represent restricted diffusion and perfusion, respectively. The parameters obtained from DWI using
statistical models with truncated Gaussian and gamma distributions, particularly Frac <1.0, showed
a strong correlation with renal function. The results suggest that statistical models are robust and
feasible for the interpretation of diffusion MR signal decays with relevance to histological changes in
the kidney.

43



