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Introduction

Ve in of Gale n m alform ations  (VGOM) cons titute s  1
%  of intracranial vas cular m alform ations  and 30 %
of vas cular m alform ations  in pae diatric age  group .
In 189 5, Ste inh e il re fe rre d it as  a Varix ane urys m
and m ade  th e  firs t re fe re nce  to Gale nic m alform ation.
It h as  an incide nce  of 1: 25000 and is  a rare  conge nital
ce re bral arte rio-ve nous  m alform ation. It de ve lops
during 6th -11th  w e e k s  of ge s tation and can be  diag-
nos e d ante natally during ultras ound.1 De pe nding on
anatom y and Angio-arch ite cture  of th e  m alform ation,
age  of th e  patie nt s ym ptom s  varie s . In a ne onatal/
ch oroidal type  of VGAM, volum e  ove rload le ading to
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Ve in of Gale n ane urys m al m alform ations  (VGAM) are  conge nital arte rio-ve nous  m alform ations  in infants  and
fe tus e s  w h ich  are  rare  and ch aracte riz e d by s h unting of arte rial flow  into an e nlarge d ce re bral ve in dors al to th e
te ctum . Th e s e  m alform ations  pre s e nt in e arly ch ildh ood and ofte n pre s e nt as  conge s tive  h e art failure  in th e
ne onate . It is  of ch oroidal and m ural type . It can pre s e nt as  conge s tive  cardiac failure  in e arly life  due  to h igh
cardiac output or s h ow  ne urological m anife s tations  due  to ce re bral ve nous  h ype rte ns ion. Untre ate d VGAM le ad
to ch ronic ve nous  is ch e m ia m anife s te d by th e  de ve lopm e nt of s ube pe ndym al atroph y w ith  ve ntricular dilatation
and calcification in s ubcortical w h ite  m atte r. Th e s e  calcifications  re fle ct de e p h ydrove nous  w ate rs h e d failure . Th e s e
occur w h e n th e  com pliance  of m e dullary ve ins  loos e s  its  norm al ve ntriculo-cortical gradie nt. W e  re port a cas e
of 16 m onth  old fe m ale  ch ild pre s e nting w ith  vom iting, convuls ions  w ith  ne urore gre s s ion. MRI Brain s h ow e d
prom ine nt flow  void infe rior to th e  s ple nium  of th e  corpus  callos um  and pos te rior to th e  th ird ve ntricle . Diffus e  T2
h ype rinte ns e  are as  w e re  note d involving th e  bilate ral ce re bral w h ite  m atte r involving fronto-te m poro-parie to-
occipital re gion w ith  m ultiple  foci of bloom ing in bilate ral th alam i and le ntiform  nucle i and in bilate ral fronto-parie to-
occipital s ubcortical and de e p w h ite  m atte r on th e  GRE s ugge s tive  of ch ronic ve nous  is ch e m ia w ith  dys troph ic
calcification and m ild ge ne raliz e d ce re bral atroph y s ugge s tive  of m e lting brain s yndrom e . CT Brain w ith  ce re bral
angiograph y confirm e d w h ite  m atte r is ch e m ia w ith  dys troph ic calcification, VGAM and its  fe e de rs .
Keywords: Ve in of Gale n Ane urys m al Malform ation, M e lting brain s yndrom e , Ch ronic Ve nous  is ch e m ia, Ve nous
h ype rte ns ion.

ABSTRACT

h igh  output cardiac failure  occurs  w ith  re s ultant
tach ycardia, cardiom e galy, pulm onary h ype rte ns ion,
pulm onary e de m a and m ulti-organ failure . In an
infant/m ural type  of VGAM, AV fis tula occurs  w ith in
th e  w all of th e  m e dian pros e nce ph alic ve in of
Mark ow s k i w ith  re s ultant h ydroce ph alus , m icrocrania
and de ve lopm e ntal re tardation. Epile ptic s e iz ure s
can occur rare ly due  to brain dam age .2

Case Report

A 16 m onth  old fe m ale  ch ild pre s e nte d w ith  ne uro-
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and de e p w h ite  m atte r s /o Ch ronic ve nous  is ch e m ia
(Fig. 5a-d). CT Brain Angiograph y s h ow e d a de ns e ly
e nh ancing vas cular s tructure  in th e  m idline  pos te rior
to th e  th ird ve ntricle  and infe rior to s ple nium  s ugge s -
tive  of VGAM. Multiple  tortuous  e ctatic arte rial fe e de rs
(le ft late ral ch oroidal arte ry, ante rior ch oroidal, pos -
te rior ch oroidal) w e re  re ach ing and ope ning VGAM.
Th e  le ft late ral ch oroidal arte ry w as  th e  large s t fe e de r.
Sube pe ndym al arte rie s , pos te rior te ctal pe rforators
and righ t th alam ic pe rforators  w e re  h ype re troph ie d
and tortuous . VGAM w as  com m unicating w ith  s traigh t
s inus  th rough  a s h ort s te notic s e gm e nt. Straigh t
s inus  w as  h ype rtroph ie d. Re flux w as  note d in oth e r
dural ve nous  s inus e s  and s pinal e pidural ve ins  s ug-
ge s tive  of ve nous  re flux in re trograde  fas h ion. (Fig.
6a-b)

re gre s s ion w ith  re pe ate d e pis ode s  of convuls ions
w ith  vom iting. Sh e  w as  re fe rre d to th e  MRI de partm e nt
for MRI Brain. MRI BRAIN s h ow e d m ild ge ne raliz e d
ce re bral atroph y- dis proportionate  to age , ill-de fine d
h ype rinte ns e  are as  in bilate ral ce re bral w h ite  m atte r
on T2W I and FLAIR appe aring h ypointe ns e  on T1W I
w ith  no re s tricte d diffus ion on DW I (Fig.1,2,3b).
Multiple  s m all foci of bloom ing s /o calcification w e re
note d on GRE T2 (Fig. 3a) in bilate ral th alam i,
le ntiform  nucle i, b ilate ral fronto-parie to-occipital
s ubcortical and de e p w h ite  m atte r s ugge s tive  of
ch ronic ve nous  is ch e m ia. A prom ine nt flow  void w as
note d pos te rior to th e  th ird ve ntricle  infe rior to th e
s ple nium  of corpus  callos um  s ugge s tive  of VGAM
(Fig. 2).

Figure 1: MRI Axial T1W I- Sh ow ing ill-de fine d h ypointe ns e  are as
in bilate ral ce re bral w h ite  m atte r and pe rive ntricular w h ite  m atte r,

h ype rinte ns e  s oft calcification in th e  righ t le ntiform  nucle us

MR Angiograph y and Ve nograph y (Fig. 4a,b) s h ow e d
prom ine nt fe e de rs  from  le ft pos te rior ch oroidal arte ry
w ith  drainage  in s traigh t s inus  w h ich  w as  prom ine nt.
CT Brain s h ow e d ill-de fine d h ypode ns e  are as  in
bilate ral fronto-parie to-occipital w h ite  m atte r w ith
m ultiple  s m all calcific foci in bilate ral  th alam i, le ntiform
nucle i, bilate ral fronto-parie to-occipital s ubcortical

Figure 3: MRI (a) GRE- Sh ow ing m ultiple  are as  of bloom ing in
s ub bilate ral s ubcortical w h ite  m atte r and le ntiform  nucle i s ugge s tive
of calcification. (b) DW I- No re s tricte d diffus ion in bilate ral w h ite

m atte r

Figure 4: (a) MR Angiograph y- s h ow ing VGAM w ith  prom ine nt
fe e de r from  th e  le ft pos te rior ch oroidal arte ry. (b) MR Ve nograph y-

 s h ow ing VGAM w ith  prom ine nt s traigh t s inus

Figure 2: MRI T2W I (a) Axial, (b) Coronal- Sh ow ing ill-de fine d
h ype rinte ns e  are as  in bilate ral ce re bral w h ite  m atte r and

pe rive ntricular w h ite  m atte r and VGAM.

Discussion

Ve in of Gale n m alform ations  occur due  to dire ct
com m unication be tw e e n arte rial ne tw ork  and m e dian
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pros e nce ph alic ve in.1 Th e s e  arte rio-ve nous  com m u-
nication occurs  in th e  cis te rn of ve lum  inte rpos itum
and th e  q uadrige m inal cis te rn. Com m on fe e de rs
are  pros e nce ph alic or ante rior group (th e  ante rior
ce re bral, ante rior ch oroidal, m iddle  ce re bral and
th e  pos te rolate ralch oroidal arte rie s ), and th e  m e s e n-
ce ph alic or pos te rior group (th e  pos te rom e dial ch o-
roidal, pos te rior th alam ope rforating, q uadrige m inal
and s upe rior ce re b e llar arte rie s ).1 VGAM-a rare

Figure 5: (a-d) - NCCT Axial Brain s h ow ing ill-de fine d h ypode ns e  are as  in bilate ral ce re bral w h ite  m atte r and calcification in th alam i,
le ntiform  nucle i, s ubcortical and pe rive ntricular w h ite  m atte r s ugge s tive  of ch ronic ve nous  is ch e m ia w ith  dys troph ic calcification.

Figure 6: CT Ce re bral Angiograph y (a) Axial- MIP Im age s

Figure 6: CT Ce re bral Angiograph y (b) Coronal and s agittal MIP im age s

vas cular m alform ation, is  ne ith e r an ane urys m  nor
a ve in of Gale n, according to e m bryoge ne s is  of th e
m alform ation. Norm al de e p ve ins  are  abs e nt and
ve nous  drainage  is  th rough  e m bryonic ve s s e ls . Th e
Gale nic m alform ation in fe tal life  is  due  to th e  pe rs is -
te nce  of th e  s ingle  m e dian pros e nce ph alic ve in of
Mark ow s k i re s ulting ina dilate d ve nous  s ac in th e
m idline .3 At th e  e nd of th e  10th  w e e k  te m porary ve in
drains  th e  ch oroid ple xus  from  both  s ide s . W ith  th e
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tical w h ite  m atte r calcification and s ube pe ndym al
atroph y w ith  ve ntriculom e galy. Ch ronic ve nous
is ch e m ia le ads  to ce re bral atroph y and pare nch ym al
calcification k now n as  m e lting brain s yndrom e .
Calcification is  dys troph ic and us ually bilate ral and
s ym m e trical. Sube pe ndym al atroph y is  com m only
s e e n in occipital re gions . Th e s e  calcifications  re fle ct
de e p h ydrove nous  w ate rs h e d failure . Th e s e  occur
w h e n th e  com pliance  of m e dullary ve ins  loos e s  its
norm al ve ntriculo-cortical gradie nt.5,6

Ne urological m anife s tations  in VGOM occur prim arily
due  to ce re bral ve nous  h ype rte ns ion. Th e s e  le s ions
are  as s ociate d w ith  ve nous  anom alie s  lik e  poorly
de ve lope d ve nous  drainage , s e condary ve nous
s te nos is  and occlus ion. Due  to re s triction of ve nous
drainage  and h igh  flow  in an arte rio-ve nous  s h unt
th e re  is  an incre as e  in ce re bral ve nous  pre s s ure .
In infants  arach noid granulations  are  not fully
m ature d. H e nce , m os t of ve ntricular CSF is  re abs or-
be d acros s  ve ntricular e pe ndym a into brain pare n-
ch ym a, w h ich  is  s ubs e q ue ntly draine d by m e dullary
ve ins . In VGOM h igh  ve nous  pre s s ure  is  trans m itte d
to m e dullary ve ins  w h ich  pre ve nt re abs orption of
fluid (CSF) w ith  re s ultant h ydroce ph alus , ce re bral
e de m a and h ypoxia.7,8

H ydroce ph alus  in VGO M is  not due  to aq ue ductal
com pre s s ion, but is  due  to im paire d re s orption of
CSF due  to ve nous  h ype rte ns ion. Ve nous  h ype r-
te ns ion le ads  to ch ronic h ypoxia w ith  re s ultant
progre s s ive  pare nch ym al ce re bral dam age . Th is
pre s e nts  as  cognitive  im pairm e nt ranging from
de laye d m ile s tone s  to m e ntal re tardation.[9 ]
Ve ntriculom e galy in VGAM  is  m u lti-factorial-
obs truction at th e  aq ue duct of s ylvius  w ith  re s ultant
h ydroce ph alus , re s orptive  block s , abnorm al trans e -
pe ndym al re s orption of CSF and e x-vacuo h ydro-
ce ph alus  (due  to e nce ph alom alacia and ce re bral
atroph y). Re s orptive  block s  occur due  to incre as e d
pre s s ure  w ith in s agittal s inus . De ve lopm e ntal re tar-
dation occurring in ve in of Gale n ane urys m  is  due
to arte rial s te al, ch ronic ve nous  h ype rte ns ion w ith
ve nous  is ch e m ia and s ubs e q ue nt ve nous  infarction
due  to s pontane ous  partial or com ple te  th rom bos is
of VGAM.7

Ve nous  h ae m odynam ic balance  is  ne ce s s ary for
m ye loge ne s is , s ynaptoge ne s is  and m aturation of
granulations  w h ich  are  ne e de d for norm al brain
grow th . As  VGAM  is  active  from  birth , it le ads  to

de ve lopm e nt of th e th alam us , bas al ganglia, and
ce re bral vas culariz ation, paire d inte rnal ce re bral
ve ins  progre s s ive ly anne x th e  ve nous  drainage  of
th e  m idline  s tructure s . Pos te rior e nd of th e  m e dian
pros e nch e ph alic ve in is  joine d by bilate ral inte rnal
ce re bral ve ins , th e  future  ve in of Gale n,th e  re m aining
s e gm e nt of m idline  s olitary e m bryonic ve in of Mark o-
w s k i progre s s ive ly atte nuate s . Th e  ve in of Gale n is
com ple te ly in th e  s ubarach noid s pace .
VGAM are  of tw o type s - (a) Ch oroidal type - Multiple
fe e de rs  from  ch oroidal, th alam os triate  and pe ricalo-
s al arte rie s  e m pty into th e  ve in of Gale n; us ually
pre s e nt in ne onate s  w ith  conge s tive  h e art failure
and/or h ydroce ph alus . Us ually s h ow  s te nos is  of
draining ve nous  s inus  and pe rs is te nce  of falcine
s inus . (b) Mural type  - Fe w  fe e de rs  from  collicular
or pos te rior ch oroidal arte rie s  s upplying pe riph e ry
of dilate d ve in of Gale n.3

Imaging: CT de picts  ce re bral pare nch ym al dam age
in th e  form  of ge ne raliz e d ce re bral atroph y, ve ntri-
culom e galy, ch ronic is ch e m ic ch ange s , pare nch ym al
calcifications  and focal pare nch ym al infarcts . CECT
de m ons trate s  VGAM as  a w e ll-de fine d, m ultilobu-
late d, inte ns e ly e nh ancing le s ionin th e  cis te rn of
ve lum  inte rpos itum , th rom bos is  in ane urys m al s ac
and can de te ct cre s ce nt rim  of calcification in th rom -
bos e d VGO M. Collate ral pare nch ym al ve ins  are
dilate d. Th rom bos e d VOGMs  s h ow  acre s ce ntic rim
of calcification. Com ple te  calcification of th e  s ac is
e xtre m e ly rare  and calcification is  rare ly s e e n be fore
th e  age  of 15 ye ars .4

MRI can de m ons trate  th e  location of th e  fis tula,
arte rial com pone nts , pre s e nce  of any nidus  and
s tatus  of ve nous  drainage . It can ide ntify m ajor
arte rial trunk s , prim ary and s e condary branch e s
fe e ding th e  fis tula, draining ve ins  ve nous  anom alie s .
Supe rior s oft tis s ue  contras t re s olution is  us e ful in
de te ction of ce re bral pare nch ym al ch ange s  and
ve ntriculom e galy. M RI can de te ct draining ve ins
and ve nous  anom alie s . MR Angiograph y and MR
Ve nograph y are  be ing incre as ingly us e d in th e initial
e valuation of th e s e  le s ions  as  a noninvas ive  alte r-
native  to diagnos tic angiograph ic s tudie s .4

VGAM clinically pre s e nts  e ith e r due  to h igh  output
cardiac failure  or ce re bral ve nous  conge s tion and
abnorm al CSF flow . In untre ate d VGAM, ve nous
conge s tion in w ate rs h e d are as  le ads  to ve nous
is ch e m ia w ith  th e  re s ultant de ve lopm e nt of s ubcor-
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rapid brain atroph y due  to apoptos is  and caus e  th e
brain to m e lt. Th e  m e lting brain s yndrom e  is  s e e n
only in th e  s e ve re  ne onate  form  of VGAM w ith  pate nt
s inus e s . Calcifications  re pre s e nt s low  and re le ntle s s
brain ins ult (dys troph ic calcification). Calcifications
in VGAM are  s e e n in 3 diffe re nt locations  - m ural
(w ith in th e  le s ion - due  to com ple te  or partial th rom -
bos is ), s triatum  - Bilate ral and s ym m e trical due  to
s triatal conge s tion. (ve nous  is ch e m ia), s ubcortical
w h ite  m atte r -  due  to w ate rs h e d failure . Ch ronic
ve nous  h ype rte ns ion le ads  to im paire d oxyge nation
(ve nous  is ch e m ia), de laye d m ye lination, s ube pe n-
dym al atroph y and ve ntriculom e galy le ading to
m e lting brain s yndrom e .6,10

Conclusion

Early diagnos is  and tre atm e nt of VGAM is  e s s e ntial
as  untre ate d VGAM le ad to ch ronic ve nous  is ch e m ia
m anife s te d by th e  de ve lopm e nt of s ube pe ndym al
atroph y, ve ntricular dilatation and calcification in
s ubcortical w h ite  m atte r. It is  a caus e  of convuls ions
and ne urore gre s s ion.
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