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Intracranial arte riove nous  m alform ations  (AVMs ) are  m os t com m only dis cove re d in young adults  as  a re s ult of
h e m orrh age  or s e iz ure . Vas t m ajority of th e s e  h e m orrh age s  carry s ignificant m ortality. W e  re port a cas e  of 27 ye ars
old m an w h o pre s e nte d w ith  le ft para atrial h e m orrh age  from  an AV m alform ation. H e  unde rw e nt GKSRS and a ye ar
late r, w as  found to be  e ntire ly re cove re d.

ABSTRACT

Subm itte d 9  Nove m be r 2014, Acce pte d 3 De ce m be r 2014

s udde n los s  of cons cious ne s s , righ t s ide d w e ak ne s s
and aph as ia on 29 th  July 2010. CT brain s h ow e d
le ft para-atrial brain pare nch ym al h e m orrh age  w ith
e xte ns ion into th e  ve ntricular ch ain w ith  m ild
h ydroce ph alus  (Fig. 1).

Introduction

AV m alform ations  of th e  brain are  focal abnorm al
conglom e rations  of dilate d arte rie s  and ve ins
conne cte d by one  or m ore  fis tulae  re s ulting in
path ological arte riove nou s  s h unting. Lack  of
capillary be d and dire ct arte riove nous  conne ction
re s ults  in h igh  pre s s u re  vas cular ch anne ls ,
particularly in ve ins  w ith  fibrom us cular th ick e ning
and incom pe te nt e las tic lam ina.1,2 Gam m a k nife
s urge ry is  acce pte d as  an e ffe ctive  tre atm e nt
m odality for patie nts  w ith  a ce re bral AVM.5 H e re in
w e  re port a cas e  of  h e m orrh age  from  an intracranial
arte riove nous  m alform ation  diagnos e d on CT brain,
CT angiograph y and tre ate d by GKSRS.

Case Report

A 27 ye ars  old m ale  pre s e nte d in e m e rge ncy
de partm e nt at Sh ifa Inte rnational H os pital w ith
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At th e  tim e  of pre s e ntation, h e  h ad m ild h e adach e ,
re duce d righ t vis ion and w e ak ne s s  of righ t s ide  of
body. Clinical e xam ination re ve ale d righ t te m poral
h e m ianopia, H ous e  Brack m ann grade  II righ t facial
pals y and grade  4 / 5 righ t h e m ipare s is . Ris k s  of
GK SRS w e re  e xplaine d. O ur patie nt w as  tre ate d
w ith  pre s cription dos e  of 20Gy to th e  le ft de e p
parie tal AVM. H e  w as  dis ch arge d on tape ring dos e s
of De xam e th as one  and advis e d follow  up afte r 6
m onth s .

CT angiograph y re ve ale d de e p le ft parie tal AVM
s upplie d by le ft ch oroidal arte ry from  pos te rior
ce re bral arte ry (PCA) and anoth e r fe e de r from
bifurcation of th e  le ft inte rnal carotid arte ry (ICA)
as  de picte d in (Fig. 2). Th e  patie nt w as  m anage d
cons e rvative ly for 2 w e e k s  and afte r s tabiliz ation
w as  re fe rre d to Gam m a Knife  ce nte r, Ne uros pinal
and Me dical ins titute , Karach i and w as  tre ate d w ith
Gam m a Knife  Ste re otactic Radios urge ry afte r 3
w e e k s  of initial pre s e ntation.

Figure 2:  A 3-D re cons tructe d (a) and MIP im age s  (b) of s am e
patie nt s h ow ing le ft de e p parie tal AVM s upplie d by th e  labe lle d

arte rie s .

Figure1: Axial (a) and s agittal (b) im age s  of brain s h ow ing brain
w ith  le ft intrave ntricular ble e d.

Figure 3a: CT s can done  afte r 3 m onth s  of GKSRS s h ow s
re s olution of intracranial ble e d.2a

2b
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ane urys m . Se iz ure s , m as s  e ffe ct (from  dire ct com -
pre s s ion re late d to m alform ation / pre s s ure  on
s urrounding s tructure s ) and is ch e m ic s te al are
oth e r s e rious  s e q ue lae .1,2

Vas t m ajority of th e  cas e s  pre s e nt w ith  h e m orrh age
in patie nts  be tw e e n 20 and 40 ye ars  of age .1,3

H e m orrh age  from  AVM is  attributable  to follow ing
ris k  factors : pre s e nce  of ane urys m s  (fe e ding arte ry,
intra nidal or ve nous ), drainage  into de e p ve nous
s inus e s , de e p location (i.e . bas al ganglia, inte rnal
caps ule , corpus  callos um ), a s ingle  draining ve in,
ve nous  s te nos is  and incre as ing diam e te r of m alfor-
m ation.1,6

H e m orrh age  is  as s ociate d w ith  5 - 10 %  ch ance  of
de ath  and a 30 -  50 %  ch ance  of pe rm ane nt dis -
abling ne urologic de ficits .1

AVM  can be  diagnos e d by CT s cans  w h ich  are
s e ns itive  in th e  de te ction of acute  h e m orrh age ,
s upple m e nte d by CTA w h ich  provide s  be tte r vas -
cular de tails .1

M anage m e nt s trate gie s  of AVM include  s ingle  or
com bine d th e rapy applying m icros urge ry, e ndo-
vas cular te ch niq ue s  or radio s urge ry (focus e d ra-
diation).6

Th e  goal of all th e s e  m odalitie s  is  total oblite ration
of AVM, re s toration of norm al ce re bral function and
pre s e rvation of life  and ne urological function.4

Endovas cular th e rapy w ith  acrylate  bas e d glue s
and onyx is  us ually us e d for pre ope rative  as s is -
tance , or to s h rink  th e  m as s  as  m uch  as  pos s ible
be fore  radios urge ry.3

Radios urge ry can be  cons ide re d in le s ions  w h ich
are  at ris k  from  a s urgical or e ndovas cular s tand
point. Radios urge ry is  us e d to tre at s m all AVM w ith
volum e  < 10 cm  or m axim um  diam e te r < 3 cm  and
th os e  locate d in e loq ue nt brain locations . Can-
didate s  for tre atm e nt are  s e le cte d on th e  bas is  of
AVM volum e  and location, patie nt's  age , s ym ptom s ,
angiograph ic anatom y and re lative  ris k  analys is
com pare d w ith  e ndovas cu lar and s u rgical
th e rapie s .6

It s e e m s  th at th e re  is  incre as ing pre fe re nce  to
radios urge ry by both  patie nts  and ne uros urge ons
due  to m any re as ons  (i.e  re fus al of s urge ry, re la-
tive ly low  com plications , s h ort h os pital s tay).
Cons e q ue ntly, m ore  patie nts  w ith  AVM’s  are  be ing
tre ate d by radio s urge ry th an be fore  not ne ce s s arily
guide d by s trict s e le ction crite ria.5

Th e  follow  up CT angiograph y done  a ye ar late r
s h ow e d m inim al blus h  in th e  le ft pe ris ple nium
location s upplie d by a branch  from  le ft PCA w ith
e xce lle nt s ym ptom atic re cove ry.

Figure 3b: CT brain angiogram  s h ow ing alm os t com ple te
oblite ration of pre vious ly s e e n AVM.

Figure 3c: Sh ow s  Pos t-GKSRS CT brain angiogram  re ve aling
alm os t com ple te  oblite ration of th e  pre vious  AVM.

Discussion

Arte riove nous  m alform ations  can occur anyw h e re
in th e  ce ntral ve nous  s ys te m .1 Th e  m os t com m on
and catas troph ic pre s e nting s ign of AV m alform ation
is  intrace re bral h e m orrh age  due  to as s ociate d
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Succe s s  w ith  any m odality is  de fine d as  com ple te
oblite ration of AVM  w h ich , according to Lindq uis t
and Ste ine r, is  an angiograph ic appe arance  w ith
norm al circulation tim e , com ple te  abs e nce  of path o-
logical ve s s e ls  in th e  form e r nidus  of m alfor-m ation,
and th e  dis appe arance  or norm aliz ation of draining
ve ins  from  th e  are a.4

In our cas e  intracranial AV m alform ation w as  tre ate d
by GKSRS w ith  e xce lle nt re cove ry.
Gam m a K nife  Radios urge ry is  a ve ry s afe  and
e ffe ctive  alte rnate  m odality for tre atm e nt of de e p
intracranial AVMs  w ith  s ucce s s ful re s ults . It can
ach ie ve  ve ry h igh  oblite ration rate  w ith  m inim al
m orbidity.
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