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First implementation 

Fichtinger et al. Acad Rad, 2002 
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First implementation 

Tanacs,  2002 
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Hypothesis  

 It is possible to architect IGS systems 

that, to a large extent, are invariant to 

imaging modalities, scanners, trackers, 

and surgical devices, and even to 

anatomical sites and diseases. 
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Goals as a NA-MIC DBP 

ÅDevelop generic IGS platform on Slicer 

ÅApply it in image-guided needle surgery 

ÅRobot-assisted prostate interventions 

ÅSpinal interventions 

Å Go clinical 
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Heterogeneous human 

supervisory control (HHSC) 
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Lasso,  2012 
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Robotic prostate biopsy in MRI 

Configurable to multiple 

robot systems  

Lasso,  MICCAI WS 2009 
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Transrectal system at JHU/NIH 

Krieger et al. IEEE TMBE, 2005 

(Best paper in 2005-2009) 
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Transperineal system at BWH 

Fischer et al. IEEE ASME, 2007 

Song et al, IJCARS 2011 
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Workflow definition 

ÅImaging & modeling  

ÅPlanning 

ÅRobot registration 

ÅTargeting 

ÅExecution & monitoring 

ÅVerification 

Lasso,  MICCAI WS 2009 
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Modeling and planning 

Gao, Tannenbaum et al. IEEE TMI 2010 
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Robot registration 

Lasso ImNO,  2011 
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Targeting the biopsy sites 

Lasso,  2011 Lasso ImNO,  2011 
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Monitoring in 2nd display 

Lasso,  2011 Lasso ImNO,  2011 
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Motion tracking 

Tadayyon et al. IEEE TBME 2011 

Lasso 2012 
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Verification 

Lasso,  2011 Lasso ImNO,  2011 
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Clinical trial analysis 

Xu et al. MICCAI, 2010 
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Augmented reality guidance 

Fichtinger et al. IEEE TMBE, 2005 Fischer et al. JCAS, 2007 


