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Background
Measurement of white matter hyperintensity (WMH) 
volume on Magnetic Resonance brain imaging (MRI) is 
challenging. 

WMH intensity varies; intense WMH may be easier to 
detect than less intense i.e. subtle WMH:

We investigated the effect of less intense WMH on 
accuracy of longitudinal WMH volume measurement in 
patients with minor stroke.



Methods: Patient Sample 

STUDY 1

46 patients

Age at stroke: 
66 ± 10 years old

Follow-up at
3 years

STUDY 2

190 patients

Age at stroke: 
66 ± 11 years old

Follow-up at
1 year

Two populations of patients with mild (ie non 
disabling) ischaemic stroke:



Methids: Assessments

• Structural brain MRI, same protocol, same 1.5T scanner at 
baseline and follow-up. 

• Sequence: T1- T2-weighted, T2* and FLAIR.
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Methods: Assessments

• Structural brain MRI, same protocol, same 1.5T scanner at 
baseline and follow-up. 

• Sequence: T1- T2-weighted, T2* and FLAIR.
• Rigid linear registration (alignment) of all images to the T2-

weighted from the same scanning session
• WMH extraction independently at baseline and follow-up, 

testing two WMH extraction methods (Sample 1) and effect 
of less intense WMH on WMH change at 1 year (Sample 2)

• WMH classed as: 
o ‘Intense’ – visible on FLAIR and T2
o ‘Less intense’ – visible on FLAIR only

• Compared using visual assessment and ‘robust correlation’



Methods: WMH volume change
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Results (1)

Sample 1 (46 patients): 

- WMH changed significantly over 3 years with both 
methods (p<0.001): 

MCMxxxVI - median 2.9ml, IQR=8 

FLAIR subtraction method – median 7.6ml, IQR=8.5

- Visual inspection:

Both methods missed some less-intense WMH.

MCMxxxVI missed some WMH near Sylvian fissure

or in thalamus

FLAIR method volume inflated by over-counting less-
intense WMH



Results (2)
Sample 2 (190 patients): 

- WMH change at 1 year (MCMxxxVI) : 

median 1.4ml, IQR=7, 

min -32ml, max 29.1ml 

- Total WMH decreased in 66/190 patients:

in 29/66, intense WMH increased (0.007 ml to 13.7 ml)

in 60/66, less-intense WMH decreased (-43 ml to -0.8 ml) 

thus accounting for the overall decrease in WMH volume



Results (3)
‘Robust correlation’ between total, less-intense and 

intense WMH longitudinal change



Conclusion

Measurement of WMH volume progression remains 
challenging.

Subtracting baseline from follow-up FLAIR images 
with gamma correction seems promising but is 
adversely affected by less intense WMH, 

Less-intense WMH significantly influence the 
measurement of WMH volume change.
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