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Background 
Blood-brain barrier (BBB) leakage may play a role in small vessel disease (SVD) but permeability is difficult to 

assess on magnetic resonance imaging (MRI) as current pharmacokinetic quantification has limitations when 

vessel density is unknown. We evaluate the use of texture analysis as an alternative for assessing possible BBB 

leakage by: 1) detecting gadolinium in cerebrospinal fluid (CSF) and 2) evaluating the textural characteristics of 

normal and abnormal tissues against indicators of SVD severity.

Conclusions
A consistent general pattern of increasing textural ‘homogeneity’ with hypertension, in lacunar stroke and with 

increasing SVD indicators, and significant post-contrast change in CSF with increasing SVD burden suggests that 

texture analysis may be a useful tool for the study of BBB integrity and tissue properties associated with SVD.
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• FLAIR brain MRI from 204 SVD patients presenting with minor 

ischaemic stroke (n=111 cortical and n=93 lacunar) acquired at 

1.5T before and 20 minutes after intravenous gadolinium 

administration

• Normal and abnormal tissues and CSF segmented and scored 

as per [1]. 

• 1) ANCOVA   evaluate the effect of age, hypertension, and 

burden of WMH and basal ganglia perivascular spaces (BG-

PVS) on the pre-/post-contrast change, 2) Kruskal-Wallis and 

Mood’s Median tests  analyse significance in pre-/post-

contrast changes and between patient groups and 3) linear 

mixed models  evaluate variation in the pre-post-contrast 

changes in CSF with severity of white matter disease (as per 

Fazekas scores).

RESULTS
• Texture in normal tissues was consistently more 

‘homogeneous’ than in abnormal tissues (i.e. WMH and 

index stroke lesion) in both pre- and post-contrast 

images. 

• Textural ‘homogeneity’ in all tissues increased with age, 

BG-PVS scores (p<0.01) and SVD scores (p<0.05) and 

was significantly higher in hypertensive patients 

(p<0.002) and patients with lacunar stroke (p=0.04). 

• All texture descriptors experienced a post-contrast 

change. 

• Hypertension (74% of patients), WMH load (median 

1.5±1.6% of intracranial volume) and age (mean 65.6 

years, SD 11.3) were predictors of the pre-/post-contrast 

change in normal white matter, WMH and index stroke 

lesion. 

• CSF signal increased with increasing SVD features post-

contrast
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