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Introduction

VRS are  pe ri-vas cular s pace s  w h ich  are  fluid-fille d
s pace s , pial-line d, accom panying pe rforating arte rie s
and ve nule s 1 (Fig. 1). Th e y are  com m only s e e n above
th e  ante rior pe rforating s ubs tance  and ante rior
com m is s ure  along le nticulo-s triate  arte rie s  and le s s
com m only s e e n in s ubcortical and s ub- ins ular
re gions .2 Us ually VR s pace s  are  ‘le ave  m e  alone ’
le s ions . Dilate d VRS occur in th re e  ch aracte ris tic
locations . Type  I VRS s e e n along th e  le nticulo-s triate
arte rie s  e nte ring th e  bas al ganglia th rough  th e  ante rior
pe rforating s ubs tance . Type  II VRS s e e n along th e
cours e  of pe rforating m e dullary arte rie s  ove r th e  h igh
conve xitie s  as  th e y e nte r th e  cortical gray m atte r and
e xte nd into th e  w h ite  m atte r. Type  III VRS are  s e e n
in m id-brain.
Expanding lacunae  in brains te m  is  a rare  caus e  of
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ve nule s . Dilate d VRS occur in th re e  ch aracte ris tic locations . Type  I VRS occur along th e  le nticulo-s triate  arte rie s
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into th e  w h ite  m atte r. Type  III VRS are  s e e n in m idbrain. Expanding lacunae , giant or tum e factive  Virch ow  Robin
s pace s  in brains te m  are  rare  and m ay caus e  of be nign aq ue ductal obs truction w ith  re s ultant proxim al trive ntricular
h ydroce ph alus . W e  re port a cas e  of 48-ye ar old h ype rte ns ive  patie nt w h o pre s e nte d w ith  giddine s s , frontal
h e adach e , s w aying tow ards  righ t s ide  w ith  diplopia in righ t e ye . MRI brain s h ow e d e nlarge d Virch ow  Robin s pace s
in pons  and m id-brain on le ft s ide  e xte nding to le ft th alam us  and le ft brach ium  pontis  caus ing com pre s s ion ove r
fourth  ve ntricle  and aq ue duct w ith  proxim al obs tructive  dilatation of both  late ral ve ntricle s  and th ird ve ntricle .
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be nign aq ue ductal obs truction and non-com m uni-
cating norm al pre s s ure  h ydroce ph alus . Th e y are  als o
calle d e xpanding ce re bral lacunae .3

Figure 1: Diagram m atic re pre s e ntation of Virch ow  Robin s pace s .
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Cas e  Re port

A 48- ye ar old h ype rte ns ive  m ale  pre s e nte d w ith  ch ie f
com plaints  of diplopia in righ t e ye , frontal h e adach e ,
and giddine s s  s ince  3 w e e k s . H e  gave  a h is tory of
s w aying tow ards  righ t s ide  w h ile  w alk ing, s low e d and
s lurre d s pe e ch  s ince  las t 1 ye ar. H e  als o h ad h is tory
of s e iz ure s  in h is  ch ildh ood.
CT s can of brain w ith  contras t re ve ale d large  m ultilo-
cular cys tic le s ion m e as uring approxim ate ly 37 (AP)
x 25 (T) x 30 (CC) m m  in s iz e , in brains te m , involving-
le ft brach ium  pontis , pons  and m idbrain on le ft s ide ,
e xte nding to le ft ce re bral pe duncle  and s upe riorly
into le ft th alam us  (Fig. 2). Mas s  e ffe ct w as  note d on
le ft ante ro-late ral as pe ct of fourth  ve ntricle , aq ue duct
and pos te rior th ird ve ntricle  w ith  re s ultant proxim al
obs tructive  dilatation of both  late ral ve ntricle s . No

Expanding VRS caus ing m as s  e ffe ct and h ydroce -
ph alus  are  nam e d as  tum e factive  VRS and are  us ually
s e e n in m e s e nce ph aloth alam ic re gion. Th e y are  als o
calle d Virch om a or cave rnous  dilatation of VRS or
giant VRS.2

Figure  2: Non-contras t axial CT im age s  s h ow ing h ype r-de ns ity
in re gion of bas ilar ane urys m  (black  arrow ) and CSF-de ns ity giant

VR s pace s  (blue  arrow ) in pons , m idbrain and le ft th alam us .

e nh ance m e nt w as  note d in pos t-contras t s tudy (Fig.
3). No s olid m ural nodule  w as  note d w ith in th e  cys tic
le s ion.
Incide ntally, a s accular ane urys m  m e as uring approxi-
m ate ly 11 (CC) x 9  (AP) x 8 (T) m m  w as  note d aris ing
from  te rm inal portion of bas ilar arte ry, e xte nding along
its  righ t late ral as pe ct in contras t s tudy. A pe ri-ane u-
rys m al h e m atom a of s iz e  17 x 15 m m  w as  note d along
its  righ t pos te ro-late ral as pe ct appe aring h ype rde ns e
w ith  re s pe ct to brain pare nch ym a on plain s tudy. Th is
w as  confirm e d on CT ce re bral angiograph y (Fig. 3).

MRI brain s h ow e d CSF inte ns ity m ultilocular cys tic
le s ion and m ultiple  s m all cys ts  adjace nt to e ach  oth e r
at above  m e ntione d locations  w ith  ve ntricular m as s
e ffe ct and obs tructive  dilatation of both  late ral ve n-
tricle s  (Fig. 4). Subtle  are as  of glios is  w e re  note d in
adjoining brain pare nch ym a in pons , m id-brain and
le ft th alam us  appe aring h ypointe ns e  on T1W I (Fig.
4,5) and h ype rinte ns e  on T2W I (Fig. 6) and h ypo-
inte ns e  on FLAIR (Fig. 7), s h ow ing no diffus ion
re s triction (Fig. 8). No s olid com pone nt w as  note d.
No abnorm al e nh ance m e nt or e nh ancing s olid nodule
w as  note d in contras t s tudy. Saccular ane urys m  w as
note d ne ar th e  bifurcation of bas ilar arte ry w h ich  w as
s e e n as  a prom ine nt flow  void on T2W I. Th is  w as
confirm e d on MR brain angiograph y (Fig. 9 ). Pe ri-
ane urys m al h e m atom a w as  note d on righ t pos te ro-
late ral as pe ct of th e  ane urys m  w h ich  appe are d is o-
inte ns e  on T1W I and h ypointe ns e  on T2W I. On MR
s pe ctros copy, no abnorm al brain m e tabolite s  w ith
norm al Ch o/Cr ratio and pre s e nce  of lactate  w as
de te cte d w ith out incre as e  in ch oline .

Figure  3: Pos t contras t axial CT im age s  s h ow ing bas ilar arte ry
s accular ane urys m  w ith  pe ri-ane urys m al h e m atom a  adjace nt to

th e  non-e nh ancing giant VR s pace s .
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Figure  4: T1W  axial im age s  at le ve l of pons , m idbrain and th alam us
de picting giant VR s pace s  w ith  s ignal inte ns ity s im ilar to CSF.

Figure  5: Sagittal and axial T1W  im age s  de picting giant VR
s pace s  (black  arrow ) caus ing com pre s s ion ove r th e  aq ue duct

w ith  re s ultant tri-ve ntricular h ydroce ph alus .

Figure  6: Coronal T2W  im age s  s h ow ing th e  cranio-caudal and
trans ve rs e  e xte nt of giant VR s pace s  from  brach ium  pontis  to le ft
th alam us . Als o s e e n is  a w e ll-de fine d bas ilar arte ry ane urys m

w ith  pe ri-ane urys m al h e m atom a on th e  contra-late ral s ide .

Figure  7: FLAIR s e q ue nce  axial im age s  at le ve l of pons , m idbrain
and th alam us  de picting giant VR s pace s  w ith  s ignal inte ns ity

s im ilar to CSF.
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Figure  8: Diffus ion w e igh te d im age s  s h ow ing no re s triction in th e
re gion of giant VR s pace s .

Figure  9 : MR pos t contras t im age s  and MR angiograph ic im age
de m ons trating th e  bas ilar arte ry ane urys m  along-w ith  th e  non-

e nh ancing giant VR s pace s .

A diagnos is  of giant type  III Virch ow  Robin s pace s  in
brains te m  w as  m ade  w ith  tri-ve ntricular h ydroce -
ph alus .

Dis cus s ion

Pe s taloz z i 1849  w as  th e  firs t to de s cribe  th e  pe rivas -
cular s pace . It cam e  to be  k now n as  Virch ow  Robin
s pace s  as  it w as  de s cribe d by Virch ow  in 1851, a
Ge rm an path ologis t as  a s ub-adve ntitial s pace  conti-

nuous  along th e  capillarie s .4

Brain lacunae  bas e d on path ological fe ature s  is  divi-
de d into 3 type s  by Pourie r and De roue s ne . Type  I
lacunae  corre s ponds  to lacunar infarction. Type  II
lacunae  corre s ponds  to s m all intra-pare nch ym al
h e m atom as . Type  III (e xpanding) lacunae  corre s ponds
to dilate d pe rivas cular VR s pace s . Type  III c lacunae
corre s pond to pe rivas cular dilatation at th e  e ntrance
of a pe rforating arte ry into th e  le ntiform  nucle us .3

Typical VRS on MRI are  s e e n as  tiny to large  CSF
inte ns ity s pace s  w ith  w e ll-de fine d s m ooth  m argins
s h ow ing no e nh ance m e nt afte r contras t adm inis tration
and are  s urrounde d by norm al  brain pare nch ym a.3

Th e y follow  th e  path  of pe ne trating arte rie s  and h ave
no m as s  e ffe ct. Mild grade  I VRS are  <2 m m  in dia-
m e te r. Mode rate  grade  II VRS are  2-3 m m  in diam e te r.
Mark e d grade  III VRs  are  >3 m m  in diam e te r.4

Th e y can be  found in brains te m  along pe ne trating
branch e s  of collicular and acce s s ory collicular arte -
rie s .5

H ype rte ns ion, de m e ntia , advance d age  and incide ntal
w h ite  m atte r le s ions  are  s ignificantly as s ociate d w ith
grade  II and III VRS.4

Type  III VRS are  line d by a s ingle  s tratum  of e pith e lium
lik e  flat ce lls  and contain a s m all arte ry/ arte riole .
Adjoining brain pare nch ym a adjace nt to e xpanding
lacunae  s h ow  lim ite d e de m a, glios is , s pongios is  or
de m ye lination.3

Abnorm al dilatation of VR s pace s / e xpanding lacunae
are  rare ly s e e n, th e y can be  as ym m e tric as  th e  le s ions
pre dom inate  at one  s ide  of th e  brain. Th e y can caus e
h ydroce ph alus  due  to com pre s s ion on adjoining
ce re bral aq ue duct. De m ye lination in adjoining brain
is  due  to m as s  e ffe ct by e nlarge d VR s pace s  on th e
adjace nt brain pare nch ym a.

Various  m e ch anis m s  h ave  be e n propos e d.

1.

2.

De roue s ne  e t al propos e d th at VR s pace s  aris e
from  difficult drainage  of inte rs titial fluid into
ve ntricular s ys te m  due  to incre as e d intra-ve ntricular
pre s s ure .Th is  h ypoth e s is  can be  acce pte d only if
th e re  is  prim ary h ype rte ns ion w ith in th e  ve ntricular
s ys te m .6

Mas calch ioth e r m e ch anis m  is  com pre s s ion of
aq ue duct by e nlarge d VR s pace s  rath e r th an its
caus e . Th is  th e ory is  s upporte d by obs e rvation
th at tre atm e nt of h ydroce ph alus  doe s  not pre ve nt
th e  e nlarge m e nt of VR s pace s .7
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3.

4.

H om e ye r e t al propos e d th at th e re  is  an initial
dis orde r of th e  lym ph atic drainage  le ading to an
im paire d inte rs titial fluid drainage  w ith  e nlarge m e nt
of VRS.8

Poirie r and De roue s ne  19 84-de s cribe d th e s e
lacunae  as  type  III d. th e y th ough t th at th e s e  e nlar-
ge d VRS are  due  to ch ange s  in vas cular pe rm e a-
bility caus e d by vas culitis .9

Diffe re ntial Diagnos is  are  paras itic cys ts , infe ction,
cys tic tum ours , e pide rm oid cys ts . DW I can diffe re ntiate
Virch ow  Robin s pace s  from  e pide rm oid cys ts  w h ich
s h ow s  re s tricte d diffus ion re late d to CSF. M R
Spe ctros copy diffe re ntiate s  it from  paras itic cys ts ,
abs ce s s e s  and tum ours .
Cys tic tum ours  w ill s h ow  de cre as e d NAA, incre as e d
Ch o w ith  variable  am ount of lactate  and lipids . Abs ce s -
s e s  and paras itic cys ts  s h ow  varying am ounts  of
ace tate , lactate , s uccinate  and am ino acids  w ith
abs e nce  of norm al brain m e tabolite s . M ild incre as e
in ch oline  can be  s e e n due  to de m ye linate d are as
s urrounding th e s e  le s ions .3

Location of cys tic le s ions  corre s ponding to th e  path
of pe ne trating arte rie s , m ultiplicity, abs e nce  of calcifi-
cation and s olid com pone nts , s ignal ide ntical to CSF
on all MR s e q ue nce s , no contras t e nh ance m e nt,
ne gative  laboratory findings  for paras ite s , no abnorm al
m e tabolite s  on MR s pe ctros copy w ith  norm al NAA/
Cr and Ch o/ Cr ratios  w ith  pre s e nce  of lactate  are
us e ful in diagnos is  of e xpanding VR s pace s .3

Th ough  as ym ptom atic, th e  e xpanding lacunae  can
caus e  aq ue ductal com pre s s ion w ith  re s ultant tri-
ve ntricular h ydroce ph alus  and be com e  s ym ptom atic.
Sym ptom s  can occur due  to com pre s s ive  e ffe cts  on
adjace nt brain pare nch ym a. Place m e nt of a CSF
s h unt or ve ntriculo-cis te rnotom y can tre at h ydro-
ce ph alus  but doe s  not caus e  arre s t of grow th  of le s ion
and do not m odify th e  focal s igns  or s ym ptom s .3

Conclus ion

Expanding VRS in brains te m  can be com e  s ym pto-
m atic by caus ing com pre s s ion on aq ue duct w ith
re s ultant proxim al obs tructive  h ydroce ph alus . O ur
cas e  is  uniq ue  as  type  III VRS w e re  e xte nding into
brach ium  pontis  as  w e ll as  th alam us .


