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Waxing and waning of white matter
hyperintensities

Small vessel disease (SVD) manifests in myriad ways,
most prominently as white matter hyperintensities
(WMH).1,2 By the age of 60 years, virtually every
healthy individual has evidence of WMH,3 and those
with ischemic stroke have even more extensive
changes.4 Cerebral ischemic injury from occlusion
or stenosis of deep penetrating arteries due to (uncon-
trolled) hypertension ranks highest among the poten-
tial causes of WMH.5 These WMH are among the
most important vascular contributors to cognitive
decline, dementia, and parkinsonism.6

Data from longitudinal studies show that both the
prevalence and severity of WMH increases with age.7

Reports of WMH regression have been suspected to
reflect measurement error.7 This has led to the gen-
erally accepted notion that the burden of WMH in-
creases gradually over time, without formal evidence.

In this issue of Neurology®, Wardlaw et al.1 investi-
gate changes in volume ofWMHover time in a system-
atic approach. They explicitly consider the possibility of
reductions in volume, rather than just looking at in-
creases. Surprisingly, they found that a substantial pro-
portion, over one third of all patients, exhibited
regression of WMH volumes 1 year after initial neuro-
imaging. These individuals also experienced a greater
drop in mean arterial blood pressure over the course of
1 year, compared with those who experienced an
increase in WMH volume. Decliners also had a lower
risk of recurrent cerebrovascular events.

These results, together with the recognition of
acute ischemia as an etiology of SVD,8 reflect a rapidly
evolving and dynamic SVD field as opposed to the
traditional belief of chronic ischemia relentlessly lead-
ing to progression of WMH.5

However, several issues require further attention.
Because the greatest reduction occurred in those pa-
tients with the highest baseline volumes of WMH,
there is a need to address the potential for measure-
ment error, due to scan variability or segmentation
error. In addition, the individuals who experienced
the greatest decrease in WMH volume (Q1) also
had the smallest fraction of brain volume, relative to
their intracranial volume. Although they did not

report the rate of cerebral atrophy, brain atrophy
could occur at a higher pace in patients with an
already low brain volume (perhaps due to earlier brain
atrophy) than in patients with a higher baseline brain
volume (Q2-5), and the WMH volumes could atro-
phy as well.

Pathophysiologically, reduction in edema in the
year after the qualifying stroke could explain the
regression in WMH. However, how a cortical stroke,
remote from the WMH, might result in WMH
edema that ultimately resolves over the course of 1
year needs further investigation.

One final question remains when it comes to the
external validity of these findings. The authors cor-
rectly point out that WMH are increasingly consid-
ered as the most important contributing factor to
dementia,9 but also of vascular parkinsonism.6 How-
ever, these lesions are generally observed within the
context of population-based studies or studies with
patients with symptomatic SVD (e.g., lacunar stroke
or vascular cognitive or motor impairment), rather
than in the acute stroke context.6

The findings of Wardlaw et al. should therefore
first be viewed as a keen but deviant observation of
the communis opinio on how changes of WMH
occur over time, and that observation warrants further
investigation in the aforementioned patient groups
with cerebral SVD. One strategy suggested by the au-
thors would be using a higher imaging frequency to
gain insight into the etiology of progression of
WMH, and thereby of SVD over time.8

As a highly prevalent condition that causes numer-
ous disabling disorders with high costs to society,
WMH warrants proper investigation of its etiology.
Regression of WMH might ultimately open com-
pletely new therapeutic strategies in the amelioration
of these deleterious and costly consequences of cerebral
SVD in general, and specifically those of WMH.
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