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Correlation of chronic kidney disease with diffusion tensor imaging in
patients with cerebral small vessel disease
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[ Abstract] Objective To investigate the correlation of chronic kidney disease (CKD) with diffusion tensor imaging (DTI) in the patients
with cerebral small vessel disease (SVD). Methods A total of 54 patients with confirmed SVD according to expert consensus admitted in
the Nanjing Hospital from October 2012 to May 2014 were enrolled in this study. They were divided into 2 groups based on the glomerular
filtration rate (GFR): CKD group [GFR < 60(ml/min - 1.73)m? n=17] and non-CKD group (n =37). All of them received conventional
magnetic resonance imaging (MRI) and DTI. The fractional anisotropy (FA) and apparent diffusion coefficient (ADC) values were measured
in the regions of interest. The correlation of FA and ADC with GFR was analyzed. Results Compared to the non-CKD group, the CKD
group had significantly lower FA values in the bilateral centrum semiovale, thalamus and right frontal lobes (P < 0.05), and obviously higher
ADC values of the bilateral centrum semiovale and the right frontal lobes (P < 0.05). Pearson correlation analysis showed that the FA values
of bilateral centrum semiovale and left thalamus were positively correlated with GFR (r =0.591, P =0.000; r = 0.544, P =0.000; r =
0.282, P = 0.039), and the ADC values of bilateral centrum semiovale were negatively correlated with GFR (r = —0.490, P = 0.000;
r =-0.405, P =0.002). Conclusion DTI can more sensitively detect the cerebral microstructural changes in SVD patients, and is closely
associated with GFR. So it can be used to evaluate CKD complicated with SVD.
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Table 1 Comparison of general characteristics between non-CKD
group and CKD group

| Non-CKD group CKD group
tem (n=37) (n=17)
Age(years, x+ts) 65.70 + 13.18 68.06 + 10.10

Male/female(n/n) 31/6 15/2

Diabetes[n(%)] 9 (24.3) 5 (29.4)
Hypertension[n(%)] 15 (40.5) 8 (47.1)
Hypercholesterolemia[n(%)] 6 (16.2) 3(17.6)
HTG[n(%)] 7 (18.9) 4 (23.5)
hs-CRP(mg/L, x=*s) 1.82 +3.48 2.06 +3.82
GFR[ml/(min - 1.73m?), 69.26 + 7.43 50.65 + 7.37"""

xxs]

CKD: chronic kidney disease; HTG: hypertriglyceridemia; hs-CRP:
high-sensitivity C-reactive protein; GFR: glomerular filtration rate.
Compared with non-CKD group, P < 0.001
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E1l *IEHLFAE
Figure1 FA of centrum semiovale
FA: fractional anisotropy; CKD: chronic kidney disease. A: non-CKD
group; B: CKD group

2 MWEZKXFAELR
Table 2 Comparison of the FA values in the brain regions between

non-CKD group and CKD group (xxs)
Non-CKD grou CKD grou
Region (n= 37% P (n :917) P

Left centrum semiovale  0.458 + 0.067 0.387 +0.065™
Right centrum semiovale ~ 0.478 + 0.049 0.387 +0.076™
Left caudate nucleus 0.201 +0.048 0.200 + 0.046
Right caudate nucleus 0.207 + 0.056 0.195 + 0.059
Left lentiform nucleus 0.233 + 0.057 0.214 +0.059
Right lentiform nucleus 0.226 + 0.061 0.233 +0.063
Left thalamus 0.295 + 0.055 0.258 + 0.054"
Right thalamus 0.289 + 0.047 0.251 +0.053"
Left frontal lobe 0.419 +0.083 0.375 £ 0.090
Right frontal lobe 0.435 + 0.092 0.368 +0.096"

FA: fractional anisotropy; CKD: chronic kidney disease.
Compared with non-CKD group, "P < 0.05, “P < 0.01
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Figure 2 ADC of centrum semiovale
ADC: apparent diffusion coefficient; CKD: chronic kidney disease.
A: non-CKD group; B: CKD group
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Table 3 Comparison of the ADC values in the brain regions between
non-CKD group and CKD group
(10°mm?/s, x+s)

Region Non-CKD group CKD group
(n=137) (n=17)

Left centrum semiovale 0.734 +0.088 0.895 +0.266"
Right centrum semiovale 0.733 £ 0.094 0.877 +0.270"
Left caudate nucleus 0.715 + 0.094 0.769 £ 0.172
Right caudate nucleus 0.729 + 0.080 0.784 £ 0.142
Left lentiform nucleus 0.706 + 0.126 0.753 £ 0.172
Right lentiform nucleus 0.740 +0.138 0.801 +0.187
Left thalamus 0.767 +0.113 0.794 £ 0.115
Right thalamus 0.765 + 0.083 0.794 £ 0.139
Left frontal lobe 0.778 £ 0.076 0.777 £0.124
Right frontal lobe 0.767 £ 0.074 0.822 +0.102"

ADC: apparent diffusion coefficient; CKD: chronic kidney disease.
Compared with non-CKD group, ‘P < 0.05
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