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SUPPLEMENTARY MATERIAL-METHODS 

 



 
Fig. S1 The study flow diagram. One hundred and fifty patients with imaging-proven small vessel disease and one hundred and twenty healthy 
controls (HCs) matched for age, sex, and years of education were enrolled in this study between September 2019 and February 2022. Fifty CSVD 
patients and fourty normal controls met the exclusion criteria. Finally, 100 CSVD patients and 80 HCs were enrolled in this study. Based on 
neuropsychological test results, CSVD patients were further divided into 45 CSVD-NCI and 55 CSVD-MCI. The serum levels of YKL-40 were 
compared among the HC, CSVD-NCI and CSVD-MCI groups. HC healthy control, CSVD cerebral small vessel disease, NCI no cognitive 
impairment, MCI mild cognitive impairment 
 
Image acquisition  
MRI scans were obtained using a 3.0-Tesla MR system (Discovery MR750w, General Electric, Milwaukee, WI, USA) with a 24-channel head 
coil. Earplugs were used to reduce scanner noise, and tight but comfortable foam padding was used to minimize head motion. High-resolution 3D 
T1-weighted structural images were acquired by employing a brain volume (BRAVO) sequence with the following parameters: repetition time 
(TR) = 8.5 ms; echo time (TE) = 3.2 ms; inversion time (TI) = 450 ms; flip angle = 12°; field of view (FOV) = 256 mm × 256 mm; matrix size = 
256 × 256; slice thickness = 1 mm, no gap; 188 sagittal slices. T2 fluid-attenuated inversion recovery (FLAIR): TR = 9000ms, TE = 119.84ms, 
FOV = 225×225mm, FA = 160°, Matrix = 512×512, number of layers = 19, layer thickness = 7mm, acquisition time = 1 minute 57 seconds. 
SWAN: TR = 45.4ms, TE = 23.536ms, FOV = 240.64×240.64mm, FA = 20°, Matrix = 512×512, number of layers = 138, layer thickness = 1mm, 
acquisition time = 3 minutes and 51 seconds. Diffusion tensor imaging (DTI) data were acquired using a spin-echo single-shot echo planar imaging 
(SE-SS-EPI) sequence with the following parameters: TR = 10000 ms; TE = 74 ms; flip angle = 90°; FOV = 256 mm × 256 mm; matrix = 128 × 
128; slice thickness = 3 mm without gap; 50 axial slices; 64 diffusion gradient directions (b = 1000 s/mm2) plus five b = 0 reference images; and 
acquisition time = 700 s. Routine T2-weighted images were also collected to exclude any organic brain abnormality. None of the participants were 
excluded for visually inspected imaging artifacts. 
 
 
 
 

 



SUPPLEMENTARY MATERIAL-RESULTS 
Fig. S2 Scatter plots of correlation between serum YKL-40 level and DTI indices in patients with CSVD-NCI. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



a Negative correlations between serum YKL-40 level and FA in the association and projection fibers. b Positive correlations between serum YKL-
40 level and MD in the association and projection fibers. c Positive correlations between serum YKL-40 level and RD in the association and 
projection fibers. *P <0.05, **P <0.01, respectively. pr partial correlation coefficient, FA fractional anisotropy, MD mean diffusivity, RD radial 
diffusivity 
 
 
Table S1 Partial correlation analysis results for correlations between DTI indices and cognitive z-score in CSVD-NCI 
 

Information processing  Executive  Attention  Memory  Language  Visuospatial 
White matter fibers 

pr  p  pr p  pr p  pr p  pr p  pr p 

FA                  
Association fibers 0.549 0.015  0.513 0.025  0.067 0.784  0.187 0.451  0.467 0.039  0.179 0.482 
Projection fibers 0.533 0.019  0.361 0.129  0.101 0.681  0.192 0.431  0.261 0.280  0.023 0.924 
MD                  
Association fibers -0.472 0.035  -0.512 0.030  -0.258 0.313  -0.201 0.396  -0.481 0.032  -0.021 0.932 
Projection fibers -0.387 0.087  -0.221 0.365  -0.203 0.402  -0.236 0.387  -0.074 0.773  -0.184 0.523 
RD                  
Association fibers -0.537 0.017  -0.563 0.012  -0.336 0.180  -0.301 0.152  -0.460 0.041  -0.171 0.438 
Projection fibers -0.478 0.034  -0.203 0.387  -0.125 0.630  -0.274 0.250  -0.168 0.574  -0.047 0.896 

 
Significant differences are indicated in bold  
DTI diffusion tensor imaging, CSVD cerebral small vessel disease, NCI no cognitive impairment, FA fractional anisotropy, MD mean diffusivity, 
RD radial diffusivity, pr partial correlation coefficient 
 


