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iMRI	  and	  RoboDcs	  



CNS	  -‐	  October	  2011	  

Inves3gator	  Driven	  Transla3on	  



Interna3onal	  Adop3on:	  Image-‐guided	  Surgery	  

Brigham	  and	  Women’s	  Hospital:	  Harvard	  	  
	  



Interna3onal	  Adop3on	  of	  iMRI	  

55	  IMRIS	  sites	  worldwide	  



n=50 





Perseverance……. 





1.5T	  =	  986	  
3.0T	  =	  594	  
	  	  	  	  	  	  	  	  	  	  1580	  

n	  >	  9000	  	  worldwide	  (IMRIS)	  



Pa3ent-‐specific	  Anatomy	  

During	  Surgery	  





Pre-‐Surgical	   Post-‐Surgical	  

2.3 z 10.0 

Current	  Limita3ons	  





Collabora3on	  









Beyond	  Our	  Reach?	  













Tool	  Exchange	  



Can	  touch	  be	  translated	  	  
electronically?	  



Nano17	  	  
Stainless	  Steel	  

Nano17	  	  
Titanium	  

Resolu3on	   0.318	  gram-‐force	   0.149	  gram-‐force	  

Max	  Threshold	   12	  N	   8	  N	  

Weight	   9.07	  g	   10.1	  g	  

Diameter	   17	  mm	   17	  mm	  

Height	   15	  mm	   15	  mm	  

Torque	  
Overload	   ±1.6	  Nm	   ±1.0	  Nm	  

Force	  Sensors	  



Quan3fying	  Surgery	  





Astrocytoma Grade II 



Astrocytoma Grade II 



Disseminated	  Medulloblastoma	  
April	  6	  DI	   May	  1	  iMRI	  

MR	  T1	  Gd	   MR	  T1	  Gd	  



Steady	  hands	  









Control	  Scan	   neuroArm	  in	  bore	  with	  biopsy	  probe	  

	  	  	  	  	  	  	  	  T2	  TSE	  @	  3T	  

Image-‐Guided	  Robo3cs	  





 Solution… 

Insert video  

 Live Man’s Switch 



Image	  Guided	  Robo3c	  Surgery	  



Surgical	  Performance/Hap3cs	  Laboratory	  



Customizing	  Robo3cs	  with	  3D	  Prin3ng	  



Training	  and	  Educa3on	  



Virtual	  Reality	  and	  Robo3cs	  
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Looking	  Forward	  



IGFBP7	  
	  

EGFRvIII	  

Molecular	  Therapy	  



“Nothing	  is	  certain	  and	  everything	  changes”	  



www.neuroarm.org	  


