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• 	
  Risk	
  benefit	
  
analysis	
  
pertaining	
  to	
  
treatment	
  needs	
  
to	
  be	
  	
  done.	
  	
  

NATURAL	
  HISTORY	
  OF	
  AVM	
  	
  

AVM	
  

Treatment	
  



Dynamic	
  
change	
  

Enlarge	
  in	
  
young	
  

Evident	
  	
  
when	
  

decompensate	
  



Single	
  feeder	
  
(30%)	
  

<3cm	
  size	
  (50%)	
  

Single	
  vein	
  (84%)	
  



2-­‐4%	
  of	
  AVM	
  are	
  
incidental	
  	
   Hemorrhag-­‐65-­‐72%	
  

Seizure	
  15-­‐35%	
   Headache	
  (15%	
  of	
  
unruptured	
  )	
  

Neurologic	
  deficits	
  
<10%	
  



Presenta\on	
  
Ø Hemorrhage:	
  Annual	
  rate	
  
Ø First	
  bleed:	
  2	
  to	
  4%/	
  year	
  
Ø Recurrent	
  bleed:	
  	
  
6%	
  Graf	
  (JNS	
  1983;	
  58:	
  331	
  )	
  to	
  18%/	
  1st	
  year	
  Fults	
  (Neurosurgery	
  
1984;	
  15:	
  658	
  )	
  
Constant:	
  4%/	
  yr	
  	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Ondra	
  (JNS	
  1966;	
  25:	
  467	
  )	
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Rupture	
  
risk	
  

Young	
  
age	
  

Prior	
  
rupture	
  

size	
  

Deep	
  +	
  
infratent	
  

Deep	
  
venous	
  
drainage	
  

?
Females	
  



Venous	
  stenosis	
  
Single	
  vein	
  
High	
  feeding	
  art	
  pressure	
  

Arterial	
  stenosis	
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CHF	
  
18%	
  

Seizures	
  
8	
  to	
  25%	
  

Hemorrhage	
  
50	
  to	
  79%	
  









	
  -­‐	
  Thalamic	
  and	
  basal	
  ganglia	
  >	
  6	
  cm	
  
	
  -­‐	
  Intrinsic	
  brainstem	
  AVM	
  >	
  2.5	
  cm	
  
	
  -­‐	
  Elderly	
  grade	
  4-­‐5	
  





Size	
   Deep	
  	
  

Diffuse	
   Deep	
  
perforators	
  

Inc.	
  Risk	
  



?	
   Indica\ons	
  

Young	
  	
  

FND	
  

Bleed	
  

Incidental	
  

Exper\se	
  





4/6	
  vessel.	
  
DSA	
  

MRI+/-­‐	
  
Func\onal	
  

Steroids	
  

+/-­‐	
  LP,	
  
Mannitol	
  

N	
  	
  BP	
  	
  





Iden\fy	
  the	
  AVM	
  

Eliminate	
  sup.	
  Feeding	
  arteries	
  

Circumferen\al	
  nidus	
  
dissec\on	
  

Control	
  of	
  deep	
  
art	
  +	
  Vein	
  

Removal	
  +	
  
hemostasis	
  















Intraop	
  rupture	
  

Retrac\on	
  injury	
  

Resec\on	
  of	
  
eloquent	
  cortex	
  

Improper	
  
hemostasis	
  =	
  
Hematoma	
  

De	
  novo	
  seizures	
  

Breakthrough	
  
Bleed	
  







AIIMS	
  series	
  
Ø 1/1/2000	
  to	
  31/7/2008	
  
Ø 868	
  pa\ents	
  evaluated	
  for	
  suspected	
  AVM	
  
Ø 790	
  had	
  intracranial	
  AVM	
  
Ø 111	
  were	
  surgically	
  managed	
  
Ø Presenta\ons	
  

Ø Headache	
  70%	
  
Ø Loss	
  of	
  consciousness	
  12%	
  

Ø Seizure	
  32%	
  
Ø GCS	
  <	
  8:	
  12%	
  

Dr Amit Thapa; 
5/9/2009 



AIIMS	
  series	
  

Dr Amit Thapa; 
5/9/2009 

Location Frontal 
Temporal 
Parietal 

Cerebellar 
Brain stem 

31%  
14% 
9%  
13% 
1% 

Spetzler Martin Grade I 
II 

III a 
III b 
IV 
V 

14% 
40% 
9% 
19% 
16% 
2% 

Size of  AVM <3cm 
3-6cm 
>6cm 

46% 
47% 
7% 

Location of  bleed- Lobar 
 Intraventricular bleed 

SAH 

55% 
10% 
7% 

Associated findings on IADSA Aneurysm 
Cavernoma 

12% 
1% 





	
  
	
  
Young	
  age	
  +Elderly	
  
Hemorrhage	
  
Neurologic	
  deficits	
  	
  
±	
  SEIZURE/	
  Headache	
  
	
  
	
   Females	
  

Pregnancy	
  
	
  









Cura\ve	
   Pallia\ve	
   Par\al	
  

Pre-­‐op	
   Pre-­‐	
  GK	
  















INCOMPLETE	
  
EMBO	
  

ICH	
  

ISCHEMIA	
  

GLUING	
  OF	
  
CATHETER	
  

BREAKTHROUGH	
  
BLEED	
  











Oblitera\on	
  
factors	
  

Volume	
  

Target	
  
(complete)	
  

Angio-­‐
architecture	
  Loca\on	
  

Radia\on	
  
dosage	
  



Radia\on	
  necrosis	
  

Individual	
  radiosens\vity	
  

Latency	
  





Nataf	
  et	
  al	
  (2001)	
  results	
  of	
  series	
  of	
  705	
  	
  AVM	
  treated	
  by	
  radiosurgery	
  
Neurochirurgie	
  47:268-­‐282	
  







Series	
  of	
  494	
  pa\ents	
  







Surgery	
   GK	
  

Bener	
  GOS	
  

High	
  Rebleed	
  

Equal	
  
mortality	
  

Oblitera\on	
  
rate	
  high	
  

High	
  FND	
  

Neurosurgery.	
  2007	
  Jul;61(1):39-­‐49	
  
	
  



Safety	
   Mortality	
   Morbidity	
  

Rebleed	
  
rate	
  

Oblitera\on	
  
rate	
  

Pa\ent	
  
factors	
  

AVM	
  
factors	
   Exper\se	
  







SM	
  grade	
   Deep	
  perf	
  
Vessel	
  

Size	
   1st	
  choice	
   2	
  nd	
  choice	
  

1	
  &	
  2	
   -­‐	
   -­‐	
   Sx	
   GK	
  

3	
   Absent	
   Sx	
   Gk	
  

3	
   Present	
   <3	
  cm	
   GK	
   Pallia\on	
  

3	
   Present	
   >3	
  cm	
   Pallia\on	
   GK+Embo	
  
+/-­‐	
  Sx	
  

4	
  &	
  5	
   Absent	
   Emb+	
  Sx	
   Pallia\on	
  

4	
  &	
  5	
   Present	
   Pallia\on	
  	
   Gk	
  +/-­‐	
  Sx/embo.	
  




