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COMMENTARY

Incidental Periventricular White Matter Hyperintensities
Revisited: What Detailed Morphologic Image Analyses Can

S oon after the introduction of MR imaging, periventricular hy-
perintensities started to vex the scientific community." While
they may be a consequence of distinct disorders such as multiple
sclerosis causing focal periventricular lesions or increased intra-
ventricular pressure giving rise to extending hyperintense rims
around the lateral ventricles, most periventricular white matter
hyperintensities (PVWMH) constitute an unexpected or inciden-
tal finding similar to hyperintensities in the deep white matter
(DWMH).? Thus, numerous studies have attempted to clarify the
etiology and clinical consequences of these signal abnormalities
and their association with one another. These investigations often
led to quite contradictory results which is not fully surprising
given the variability with which PVWMH and DWMH have been
quantified up to combining signal abnormalities at both locations
in 1 rating scale.” Observed anatomic overlap and a close corre-
lation of PVWMH and DWMH volumes also led to the suggestion
that their separation was arbitrary and not warranted,” despite
evidence for histopathologic differences.®” Still others completely
dismissed linear areas of PVWMH as artifacts,® contributing to
the uncertainty of how to deal with this frequently noted
phenomenon.

After a period of stagnation, the work of Valdés Herndndez et
al, “Morphologic, Distributional, Volumetric, and Intensity

Characterization of Periventricular Hyperintensities,””

now
promises to move the field forward again. Using MRI obtained
from a large cohort of community-dwelling subjects without de-
mentia, these investigators undertook accurately quantifying the
maximum intensity and width of hyperintense signal changes ob-
served with different categories of PVWMH, such as a thin white
line, a thick rim, or penetrating toward or confluent with
DWMH.'? In parallel, they also generated 3D reconstructions of
all white matter hyperintensities (WMH). These showed that
PVWMH were clearly discontinuous with DWMH in all catego-
ries, except for rare instances with PVWMH penetrating toward
or confluent with DWMH. As would be expected, maximum sig-
nal intensity and width increased with the semiquantitative clas-
sification of PVWMH severity, and this change was accompanied
by an increase in the prevalence of hypertension, hypercholester-
olemia, and neuroradiologic evidence of stroke.

Tell Us

Neither these observations nor the close correlation of
PVWMH widths and signal intensities with WMH volumes con-
firms or refutes speculations on a common pathomechanism for
PVWMH and DWMH. Presented findings, however, clearly sub-
stantiate the prevailing morphologic separation of PVWMH and
DWMH and indicate the availability of relatively simple and ro-
bust tools for their more refined assessment. This should open
new avenues, especially for longitudinal evaluations. Further-
more, the fact that a close correlation between WMH volume and
mean intensity and width of the signal was also seen for linear
PVWMH strongly disputes a mainly artifactual genesis of such
signal changes.

Valdés Hernandez et al® also call attention to another finding
that should be followed up. In approximately 10% of investigated
individuals, the authors observed “dirty” or ill-defined subtle,
pale changes in the periventricular white matter, which they
termed “subtle extended PVWMH.” This category of periven-
tricular signal abnormality was characterized by ill-defined
boundaries and multiple small intensity peaks, which were signif-
icantly lower than those observed in all other categories. Likewise
there was also no association between mean intensity and width of
the signal and WMH volume seen with this category of PVWMH.
Thus far “dirty white matter” on proton-attenuation or T2-
weighted (FLAIR) images has received attention primarily in MS,
in which it appears to indicate subtle tissue damage either as a
consequence of the inflammatory process or secondary to degen-
eration."' Ge et al'? thought that such areas might indicate prele-
sional changes.

In this context, it is interesting that a more recent study inves-
tigating morphologic factors related to the subsequent growth of
DWMH also described subtle FLAIR hyperintensities of the brain
tissue as one of the indicators of subsequent lesion development
and expansion.'”> Notwithstanding the superior sensitivity and
undoubted contribution of quantitative techniques like diffusion
tensor and magnetization transfer imaging for assessing micro-
structural tissue changes, these observations indicate that even
conventional images may contain valuable information regarding
the identification of individuals with a high probability of show-
ing progression of white matter changes. Attention to subtle tissue
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changes on FLAIR may thus constitute another possibility for

improving our insight into PVWMH development and help in

selecting individuals for whom the institution of preventive ther-

apeutic strategies might be most timely.'* Clearly this hypothesis

will need to be validated by longitudinal studies.
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