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Purpose This study aimed to compare the brain perfusion status of patients with chronic kid-
ney disease to a normal control group to identify any significant differences.

Materials and Methods The perfusion state of the brain was measured by MRI using the arterial
spin labeling technique in 36 patients undergoing hemodialysis due to chronic kidney disease
and 36 normal controls. Images were then analyzed in a voxel-wise manner to detect brain areas
showing significant perfusion differences between the two groups.

Results Patients with chronic kidney disease showed increased perfusion in the form of large
clusters across the right fronto-parieto-temporal lobe and the left parieto-occipital lobe. In addi-
tion, perfusion increased in the bilateral thalami, midbrain, pons, and cerebellum (p <0.01, family-
wise error corrected).

Conclusion Brain perfusion appears to increase in patients with chronic kidney disease com-
pared to normal controls. Uremic toxicity is thought to be the cause of this increase as it can
cause damage to the microscopic blood vessels and their surrounding structures.

Index terms Chronic Kidney Disease; Magnetic Resonance Imaging; Perfusion; Renal Dialysis
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Table 1. Demographics of Enrolled Subjects

CKD Control p-Value
Age (years)* 57.3*x8.9 56.7 £9.2 0.79
Sex (M:F)* 18:18 18:18 1.00
Education (years)* 11.5+33 125+ 45 0.30
Handness (Lt:Rt) 3:33 2:34 0.64

*Data are presented as mean = standard deviation and p-values are calculated by student’s t-test.
p-values are calculated by chi-squared test.
CKD = chronic kidney disease, Lt = left, Rt = right
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Fig. 1. Voxel-wise plot of the family-wise error corrected t-statistics for the difference in CBF between pa-
tients with CKD and the normal controls, overlayed onto an MNI 152 template (p <0.01).

The orange-red clusters demonstrate regions where CBF is greater in patients with CKD than in normal con-
trols. The small blue spots are regions where CBF is less in patients with CKD than in normal controls.

CBF = cerebral blood flow, CKD = chronic kidney disease
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