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f? In-situ Image-guided surgery
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First implementation

Fichtinger et al. Acad Rad, 2002
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f? First implementation
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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

A Develop generic IGS platform on Slicer
A Apply it in image-guided needle surgery
A Robot-assisted prostate interventions

A Spinal interventions

A Go clinical

A
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fv Heterogeneous human
supervisory control (HHSC)
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A2 Robotic prostate biopsy in MRI

Configurable to multiple
robot systems
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A Transrectal system at JHU/NIH

Krieger et al. IEEE TMBE, 2005
(Best paper in 2005-2009)
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¢ Transperineal system at BWH

458mm

Fischer et al. IEEE ASME, 2007
Song et al, IJCARS 2011
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I Workflow definition

I3 3D Slicer Version 3.5 Alpha
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B 3D Slicer Version 3.5 Alpha S
File Edit

f\? Modeling and planning
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fv Robot registration
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fv Targeting the biopsy sites
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f? Monitoring in 2"9 display

(3 3D Slicer Version 3.5 Alpha
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fv Motion tracking

transf y] parameters

Stage 1 Stage 2
Sparse
volume fixdd
i e
Compute metric Compute metric
(MMI) (MMI)
ROI: P+R+PB ROI: P
metllic value metlic value
Optimize transfor .
metric ed movin e
(GD) image (L-BFGS-
transf parameters
Transform Transform
image result > image
(rigid) transform™| g ojine)
] N s i
mox\ng momng
Targ_et imgge imdge
planning
volume

transformed

Prostate
motion

transform

Number of voxels

5000
4000
3000
2000
1000

— Without registration
= = Rigid registration
------ Deformable registration

1 2 3

Lasso 2012

National Alliance for Medical Image Computing
http://na-mic.org

Tadayyon et al. IEEE TBME 2011



f$ Verification

I3 3D Slicer Version 3.6 RC3
File Edit View Window Help Feedback

BIE -

Ll & f-R

]

Fetmat

Howe =1

m 3DSlicer

Nowe

1101-Heedk &1

* Workphase

o |

* Wizard

=]

Nowe Howe

1101-eed &1

1101-Needs &1

]
2

« o

|Verify target i ‘C!ear target verification

Select a target, click on 'Verify target’ button, then
click on two points along the visible needle line.
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f? Clinical trial analysis

Prostate before
needle insertion

/ Prostate after

Needle . Target

1 - Target displacement
2 - Biopsy error
3 - Needle placement error

Xu et al. MICCAI, 2010
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f? Augmented reality guidance

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

National Alliance for Medical Image Computing
http://na-mic.org



