
Virchow-Robin (VR) spaces or 
perivascular spaces of the brain refer 
to spaces that accompany the cere-
bral vessels as they pass from sub-
arachnoid space into the brain pa-
renchyma. VR spaces are typically 
located in the basal ganglia, along 
the cerebral convexities and in mid-
brain. These spaces increase in fre-
quency and number with increase in 
age (1). Rarely VR spaces may show 
gross dilatation, assume various bi-
zarre configurations and predomi-
nantly involve one hemisphere of 
the brain and may be mistaken for 
other ominous neurological patholo-
gies. Knowledge of their typical im-
aging appearance and location will 
aid in differentiating cystically dilat-
ed VR spaces from other patholo-
gies.

Case report

A 14-year-old male presented to 
Paediatrics Outpatient Clinic with the 
history of mild headache and vertigo 
for the past two years which were 
progressively increasing in severity. 
There was no history of any fever, 
convulsions, blurring of vision, tinni-
tus or any other neurological symp-
toms. Family history and past history 
were unremarkable. 

On physical examination patient 
was anxious, however vitals were 
found to be stable. Otological and 
neurological examinations were 
within normal limits.

MRI examination was done and it 
revealed multiple, variable sized, al-
tered signal intensity lesions in left 
temporal and occipital lobe, bilateral 
basal ganglia and thalami, along 

measuring up to 2 centimetres. The 
lesions were hyperintense on T2W 
sequence, hypointense with hyper
intense margins on FLAIR sequence 
and hypointense on T1W sequence. 
There was no evidence of restriction 
on diffusion weighted imaging (DWI) 
or enhancement on post contrast 
sequences. Also there was no evident 
mass effect. Thus a diagnosis of giant 
perivascular or VR spaces was made. 
Patient was advised followed up 
with MR examination after 6 months. 

subependymal lining of temporal, 
occipital horn and body of left lateral 
and 4th ventricle, left periventricular 
white matter, left cerebellar hemi-
sphere and vermis. Lesions were 
variable in size with larger ones 
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Fig. 1. — Axial T2-weighted MR images taken at various levels 
showing multiple, well defined, variable sized, hyperintense le-
sions in left cerebral hemisphere forming a cluster in temporal 
lobe and thalamus. The signal of the lesions is same as that of 
the CSF and there is no significant mass effect.
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lar regions.
The presence of cystic spaces with 

smooth regular margins along the 
course of cerebral vessels with sig-
nal intensity similar to CSF in all MR 
sequences with normal adjacent 
brain parenchyma and no enhance-
ment after contrast administration is 
virtually diagnostic of Virchow robin 
spaces. 

VR spaces do not require biopsy 
or any invasive examination for 
diagnosis. Regular timely follow up 
MR examinations are usually suffi-
cient to detect any increase in size of 
the lesions. In few rare cases, dilated 
VR spaces in the mesencephalotha-
lamic region may cause compres-
sion of the ventricles leading to 
obstructive hydrocephalus and may 
have to be relieved by an operative 
shunt (8, 9). Our patient was advised 
follow up MR examination after 
6 months, which did not reveal any 
change in status of the lesions.
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noid space. Our case showed giant 
cystically dilated VR spaces involv-
ing the basal ganglia, thalami, cere-
bral and cerebellar hemispheres pre-
dominantly localised to the left side. 
Clusters of atypical dilated type 2 VR 
spaces localised to one hemisphere 
has been previously reported in lit-
erature (5, 6). Atypically dilated VR 
spaces are fortuitously discovered 
because they are usually asymptom-
atic. Rarely patients may present 
with neurological symptoms of 
headache, dizziness, dementia and 
visual changes (6). Our patient pre-
sented with complaints of mild head-
ache and vertigo for past two years, 
however neurological examination 
was normal. FLAIR imaging shows 
no signal heterogeneity in the adja-
cent brain parenchyma except in a 
few reported cases which showed 
altered signal intensity correspond-
ing to gliosis (7).

It is essential to distinguish dilated 
VR spaces from other ominous cere-
bral pathologies such as cystic neo-
plasms, parasitic cysts, ventricular 
diverticulae, cystic infarction, peri-
ventricular leukomalacia and muco-
polysaccharidoses. Cystic neo-
plasms do not show pure CSF 
intensity, parasitic cysts like neuro-
cysticercosis usually have a small 
scolex with enhancing cyst walls. 
Patients of mucopolysaccharidoses 
have the typical clinical feautures. 
Lacunar infarcts show hyperintensity 
in the surrounding brain parenchy-
ma. Periventricular leukomalacia oc-
curs in premature infants and shows 
loss of white matter in periventricu-

MRI revealed stable lesions with out 
any change in size and appearance 
of the lesions. Patient clinical condi-
tion remains stable and clinical 
improvement was seen with symp-
tomatic treatment.

Discussion

VR spaces are seen surrounding 
the walls of vessels as they pass 
from the subarachnoid space to the 
brain parenchyma, however they do 
not directly communicate with the 
subarachnoid space. Few studies 
have found a relationship between 
VR spaces and multiple sclerosis, 
traumatic brain damage and psychi-
atric disorders, however no definite 
casual relationship has been estab-
lished (2, 3). Dilated VR spaces are 
seen in MR imaging as round to oval 
well defined cystic lesions with CSF 
signal intensity on all MR sequences 
and no enhancement on contrast 
scans. On diffusion weighted imag-
ing they do not show any restriction 
and FLAIR sequences usually shows 
normal signal intensity in surround-
ing brain parenchyma. Dilated VR 
spaces are divided into 3 types based 
on the location: Type 1 along the per-
forating medullary arteries in the 
basal ganglia, type 2 along the 
lenticulostriate arteries along the 
cerebral convexities and type 3 
spaces in the midbrain (4). 

Occasionally VR spaces may be 
markedly dilated, may assume 
bizarre shapes, may show mass 
effect and are usually encountered 
bordering a ventricle or a subarach-

Fig. 2. — On Axial FLAIR image (A) the lesions appear hypo
intense with hyperintense margins. On the fat-suppressed T1WI 
(B) no contrast enhancement is noted after IV injection of gado-
linium.
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