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Abstract

Two patients presented with unusually dilated Virchow-Robin spaces appearing as cystic lesions of
varying size with signal intensity identical fo the cerebrospinal fluid on all magnetic resonance pulse se-
guences. However, fluid-attenuated inversion-recovery (FLAIR) images disclosed small, high intensity
foci adjacent to these cystic lesions in one patient. These high intensity foci on FLAIR images may
represent chronic ischemic change, which produces the gradual dilation of the Virchow-Rebin spaces.
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Introduction

Unusually dilated Virchow-Robin spaces mimic
ischemic lesions on magnetic resonance (MR} imag-
ing, so the differentiation of dilated Virchow-Robin
spaces from ischemic lesions, or any other pathologi-
cal lesions, is important. Unusually dilated Virchow-
Robin spaces apparently have a non-pathognomonic
nature, 1% but the pathogenesis and clinical im-
portance are still unclear. Fluid-attenuated inver-
sion-recovery (FLAIR) sequences in MR imaging pro-
vide T,-weighted images without artifacts due to
cerebrospinal fluid (CSF) by allowing the longitudi-
nal magnetization of the CSF to return to the null lev-
el with a long inversion time.”'® This achieves
differentiation of the CSF from ischemic or other
pathological lesions. This study describes the MR im-
aging appearance of two cases of unusually dilated
Virchow-Robin spaces on FLAIR images, as well as
T;- and T,-weighted spin-echo images.

Case Presentation
Case 1: A 41-year-old normotensive male developed

sudden frontalgia, floating sensation, dysarthria,
and weakness and numbness in his left hand. He

Received August 27, 1997;  Accepted December 19,

1997

161

was admitted to our hospital 5 days postictus. His
medical history was unremarkable. On admission,
he was alert and showed no apparent weakness.
However, he had mild sensory disturbance to pain
and touch on the left, including the face, but his posi-
tion sense was normal. He had no cerebellar signs,
and laboratory data, including CSF data, was within
normal limits.

Computed tomography demonstrated multiple
round, low density lesions predominantly in the left
deep white matter which were not enhanced by con-
trast material. T,- and T,-weighted spin-echo MR im-
aging (1.5 T) showed multiple lesions with identical
signal intensity to the CSF (Fig. 1A, B). The lesions
were well-demarcated without mass effect, and were .
not enhanced by contrast material (Fig. 1C).
Cerebral angiography failed to reveal any abnormali-
ty. The diagnosis was unusually dilated Virchow-
Robin spaces with some ischemic change. ‘

Three years after the initial presentation, follow-
up MR imaging examination using fast FLAIR im-
ages in addition to T;- and T,-weighted spin-echo im-
ages was performed. Spin-echo MR imaging showed
no changes in the lesions. Fast FLAIR imaging
demonstrated low intensity cystic lesions, suggest-
ing dilated Virchow-Robin spaces in addition to
small, high intensity foci adjacent to the cystic le-
sions (Fig. 1D, E}). We could not define the lesion
responsible for his neurological deficit. There was
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Fig.1 Case 1. T,-weighted spin-echo image with

scanning parameters of repetition time 632
msec, echo time 16 msec, excitations 2, slice
thickness 7 mm (632, 16, 2, 7) (A) and T,
weighted spin-eche image (2500, 80, 2, 7)
with a half-Fourier data acquisition (B)
showing cystic round lesions of various
sizes predominantly in the left centrum
semiovale with identical signal intensities
to the cerebrospinal fluid (CSF) and no mass
effect. T,-weighted image (738, 16, 2, 5) with
contrast enhancement (C) showing no en-
hancement within the cystic lesions. The le-
sions are aligned along the route of the per-
forating arteries. Fast fluid-attenuated in-
version-recovery images (7500, 145, 4, 7)
with an inversion time of 1750 msec and an
echo train length of 19 (D, E) disclosing
most cystic lesions with low intensity identi-
cal to the CSF, and additional small high in-
tensity, not necessarily round lesions adja-
cent to the low intensity cystic lesions.

no recurrence of the cerebral ischemia during the fol-
low-up period of 3 years.

Case 2: A 59-year-old normotensive female under-
went a screening MR imaging examination for
posterior neck pain. Her neurological status was nor-
mal without remarkable medical history. MR imag-
ing (1.5 T) disclosed an anterior communicating ar-
tery aneurysm and multiple cystic lesions in the left,
deep white matter near the midline. Both T;- and T,-
weighted spin-echo MR imaging showed these le-
sions with identical intensity to the CSF (Fig. 2A, B).
The lesions were not enhanced by contrast material.
In addition, T,-weighted MR imaging showed sym-
metrical bilateral periventricular hyperintensity.
Cerebral angiography revealed only the anterior
communicating artery aneurysm. The aneurysm
was clipped through the left pterional approach
without any sequelae.

Follow-up MR imaging, including fast FLAIR im-
aging, 2 years later disclosed the cystic lesions with
no remarkable changes (Fig. 2C). FLAIR imaging
showed the lesions with identical signal intensity to
the CSF. The center of some lesions had slightly in-
creased intensity, due to CSF flow artifacts. No high
intensity lesions abutting the cystic lesions were ob-
served. During the follow-up period, no neurological
events occurred.

Discussion

Virchow-Robin spaces normally appear as isointen-
sity to the CSF, that is, as low intensity on T,-weight-
ed MR images, and as high intensity on T,-weighted
MR images.*'*'¥ However, they sometimes appear
as low intensity on T;-weighted MR images due to
flow voids in the large perforating arteries with rela-
tively less CSF.*® MR imaging shows that Virchow-
Robin spaces occur in three areas: a) the anterior
commissure and basal ganglia, along the path of the
lenticulostriate arteries; b) the convexity white mat-
ter, along the path of the perforating arteries branch-
ing from the cortical arteries; and c) the midbrain,
along the path of the perforating arteries from the
posterior cerebral arteries,*%11-1%15)

Unusually dilated Virchow-Robin spaces typically
appear on MR imaging as: a) round, oval, or cur-
vilinear lesions with a well-defined, smooth margin;
b) lesions with identical signal intensities to the CSF
in any pulse sequences; c) lesions located along the
path of the perforating arteries; d} lesions without
mass effects; and e) lesions without contrast en-
hancement.»**'**Y However, subtle mass effects are
sometimes present.’¥ Most patients have unilateral
lesions in the convexity white matter, predominant-
ly located in the occipital and parietal lobes, but
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Fig. 2 Case 2. T,-weighted spin-echo image (550, 17, 2, 3) (A), T,-weighted fast spin-echo image
{2930, 110, 4, 5) with an echo train length of 19 (B), and fast fluid-attenuated inversion-recov-
ery (FLAIR) image (7500, 145, 4, 5} (C) with an inversion time of 1750 msec and an echo train
length of 19 showing multiple small cystic lesions in the left centrum semiovale with identi-
cal signal intensity to the cerebrospinal fluid (CSF). Periventricular hyperintensity is appar-
ent bilaterally, especially on the FLAIR image. The centers of the cystic lesions on the FLAIR
image show slightly higher intensity than the periphery, suggesting CSF flow artifacts (ar-

row).

some have bilateral lesions."® Unusually dilated
Virchow-Robin spaces occur even in the pediatric
group.™®

FLAIR sequences provide T,weighted, CSF-
nulled images in which lesions with prolonged T,
and T, values appear as high intensity lesions.>”*”
FLAIR images can demonstrate a wide range of
brain diseases” and offer advantages for the evalua-
tion of infarction over conventional or fast spin-
echo images.>® Although FLAIR sequences null or
markedly reduce the signal from the CSF, rapid CSF
flow increases the signal due to incomplete null-
ing.2”® This phenomenon is observed in the foramen
of Monro, in the adjacent frontal horns of the lateral
ventricles, and in the posterior fossa.”

FLAIR imaging in our cases showed two patterns
of lesions: a) small, medium, or large, but not neces-
sarily round lesions with identical signal intensity to
the CSF; and b) small high intensity foci located adja-
cent to the former. Both types had no mass effect,
and no contrast enhancement. The high intensity
foci in Case 1 may be due to incomplete nulling of
the signals from the CSF. However, the high inten-
sity should be observed at the center of the cystic le-
sions, as shown in Case 2. Therefore, the high inten-
sity foci at the periphery of the lesions are probably
not caused by incomplete nulling of the CSF signals.
FLAIR imaging demonstrated chronic infarctions as
a mixture of low intensity in the center, suggesting
liquefaction, and high intensity on the peripheral
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rim.? FLAIR imaging showed acute infarction as high
intensity, and chronic infarction which exhibits
cystic encephalomalacia as the CSF intensity
which is nulled by the FLAIR sequences.”
Unusually dilated Virchow-Robin spaces have a be-
nign nature, supported by examination of biopsy
specimens.'¥ No histopathological examination of le-
sions was possible in our cases, but possible patho-
logical changes include increased water content, gli-
osis, and ischemic change. The FLAIR observations |
suggest that chronic ischemic change due to sclero-
sis and ectasia of the perforating arteries appearing
as high intensity foci became low intensity cystic le-
sions resulting in dilation of the Virchow-Robin |
spaces. There was no apparent increase in the num-
ber or size of the lesions in our series during 2-3
years, so the progression of the pathological change
may be very slow. MR imaging shows infarction |
with cystic change, brain cyst, and ventricular diver-
ticulum as isointense to the CSF.*® Old infarctions |
with cystic change should be associated with neuro-
logical symptoms,™ but we believe that ischemic
change with slowly progressive cyst formation can
occur without apparent neurological manifestation.
Thus, the clinical significance of dilated or unusu-
ally dilated Virchow-Robin spaces remains to be
elucidated.
Invasive diagnostic examinations for unusually di- -
lated Virchow-Robin spaces are unnecessary.
However, careful follow-up examination using
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FLAIR MR imaging can detect chronological
changes in such lesions. Further accumulation of
data is necessary to clarify the pathogenesis and clin-
ical importance.
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