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TEAM 

• Pediatric Anesthesia 

• Neonatal Intensive Care 

• Pediatric Intensive Care 

• Pediatric Cardiology 

• Pediatric Neurosurgery 

• Pediatric Neurology 

• “Pediatric” Endovascular Surgery 

• Nursing 

• Technicians  
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VGAM (Mural)       VGAM (Choroidal    VGAD (Pial AVM) 

VGAM vs. VGAD 
    (Lasjaunias/Berenstein) 



• Trans-umbilical approach 

• US puncture femoral 

• 4F Introducer sheath 

• Transvenous AVF   

 

 

Pediatric IC  

Endovascular Approach 



Pediatric IC  

Endovascular Approach 

Microcatheters 

•   Flow guided       
Magic 

•   Detachable tip 
Apollo 

    Sonic 

• Double lumen 

Balloon 

   Spector 

 

Liquid Embolics 
• N-Butyl-

Cyanoacrylate 50-

90%NBCA/Ethiodol  

    + 1gr Tantalum 

• Onyx 

• PHIL 

 

Hypotension (systolic 40-50 mmHg). 
 

















No Role for “diagnostic angiography” 



8.23.06 



12-06-05 

Hypotension !! 





2.22.0
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PRE-EMBOLIZATION 

POST-EMBOLIZATION 



before 1st procedure 

Final after 4 embolizations 



Day 3 of life 



16 months 



Systemic heparinization 



2008/6/11 





2/27/2008 



Transvenous 

 
 











5-3-10 



5-3-10 



5-3-10 



5-3-10 



5-3-10 



3-02-11 



9-29-11 



9-29-11 





12-07-05 

PRE-EMBO 

PRE-EMBO 
POST-EMBO 

 



PRE-EMBO 

POST-EMBO 
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PRE-EMBO POST-EMBO 

 12-07-05 



6/1/2006 



7/6/2007 

7/6/2007 



7/6/2007 





Final follow up 

      2009 

before 1st procedure 

           2005 





2008.05.14 









7-15-10 



7-15-10 



1-11-2012 







• Control of CHF         11/14 NB  

• Total occlusion        43 (53.7%) 

• >90%                         21 (26.5%) 

• In Rx                           7  (8.7%) 

• Death                          5  (6.2%) 

• Lost to F/U                  4 (5.0) 

VG Between January 2004 and 

December 2011 n= 80 

Results 

80.2% 

78% 



  VG Complications/Neuroevents                

INN 17/80pts (21.2%) 
No clinical manifestation 

10 (12.5%) 

•  3 Hemorrhage CT 
(asymptomatic)  

• 1 Coil Migration, No 
Sequale 

• 1 Venous Embolization, 
No Sequale 

• 2 Arterial Embolization, 
No Sequale 

• 1Status Epilepticus 

• 2 Subdural post 
shunting 

With clinical manifestation 

7(8.7%) M&M 

 

• 4 + 

• 1 + from Cardiac Failure 

•  2 Infarction 

 



VG Between January 2004 and 

December, 2011 n= 80 

 Developmental Milestones 

• Achieving                  49 (61.2%) 

• Mild motor delay         9 (11.2%) 

• Mild cognitive delay   6 (7.5%)  

• Global delay                7 (8.7%) 

• Lost to F/U                   4 (5%) 

• Death                            5 (6.2%) 

 

 

 

80% 

15% 



New Born VG 25 

 Developmental Milestones 

• Achieving Rx in NB     6/14 (43%) 

• Mild motor/cog delay  3/14 (21%) 

• Global delay                 2/14 (14%) 

• Death                            3/14 (21%) 

• Untreated in NB  

    Achieving normal       11/25  

 

 TOTAL  Normal    17/25     

35% 

68% 

64% 



VG Conclusions 

• Modern Endovascular Therapy has radically 
improved the outcome of this otherwise 
lethal disease.  

• Further improvements can be expected in 
multidisciplinary centers with enough 
experience  

• This very challenging newborns must be 
treated in very specialized centers for best 

outcome. The “see one, do one, tech 
one” should be avoided.  

177-28 



Other Pial AVFs and AVMs 



11/20/2003 











6 M 

7-7-2004 



5 Y 

7-28-2009 



B A 



D C 













Hereditary Vascular Malformations 

• Hereditary CM (CM): 5q13-15 (CMC1) 

–  16 Parkes-Weber Syn, 17 AVM (7 cerebral) / 101 
pts 

• Cerebral Cavernous M (CCM): 7q11-22 (CCM1), 
7p13-35 (CCM2), 3q25.2-27 (CCM3) 

• HHT: 9q33-34 (HHT1): 12q11-14 (HHT2) 

• Venous M (VM): 9p21 (VMCM1) 

• Glomuvenous M (GVM): 1p21-22 (VMGLOM) 

• Primary congenital lymphoedema: 5q34-35 

• RASA1 

  



5 yo male with a large head. Family h/o 

brain AVM 





3/28/05 



4/18/05 

































Multiple right  
temporopareital Pial fistula 











2008/02/01 3 y.o. female presented with rt ICH 



2008/07/24 



2008/07/24 













2009/02/05 

2008/07/24 





2008/07/24 



RASA 1 



4-4-11 



















Muchas Gracias!!! 


