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IRCAD disclosure

Medtronic
Karl STORZ Endoscopy
Intuitive Surgical

Visible Patient
Siemens




There are no experts

on the Future

J. Folkman, MD




About radio...

Radio has no future

Lord Kelvin - 1897

Scottish mathematician and physicist,
former president of the Royal Society
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About computers...

There is no reason for any individual
to have a computer in their home.

President and founder
Of Digital Equipment Corp., 1977




At The exact fime: birth of MIS




Taking advantage of a greaf idea

R. Satava (1991)

« Medicine will switch
from Industrial Age
to Information Age »




Taking advantage of a great environment

UNIVERSITY of STRASBOURG: among iop 100 worldwide (shanghairanking)




Towards “cybernetic surgery”




Towards “cybernetic surgery”




Towards “cybernetic surgery”




The new challenge: Surgery should meet Aeronautics

=

Real-time Robotized

3D Acquisition

Operating Room of the Future ¢
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15t challenge

Opfimize Imaging
for personalized surgery:

Virtual & Augmented Reality
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Virtual reality: the pathway




Step 1: Virtual planning




3D Patient Specific Anatomy: Virtual preop planning
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3D Patient Specific Anatomy: Virtual preop planning
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Preoperative virtual « physiological » planning




Step?2: Preoperative Simulation
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Preoperative Simulation




Preoperative Simulation

Vigible Patient Planning Beta 3.0.2
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Current virtual in’rroop planning
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Future: 3D virtual intraop planning - touchless confrol
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Step3: Augmented Reality
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Augmented Reality ?
FUSION
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3D virtual Image "+ Video Image

Augmented Reality




Manual Real-time Augmented Reality

JAMA 2004




Real-time Augmented Reality

Limiting factor

RIgid deformation




Liver Registration Dynamic MRI

S. Cofin = INRIA, IHU Strasbourg




Augmented Reality with Deformable Model

S. Cofin = INRIA, IHU Strasbourg




2nd challenge

Improve Minimally

Invasive Access:
NOTES







N.O.T.E.S. R&D IRCAD 2005 - 2013
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N.O.T.E.S.: technological limits
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Platform: ANUBISCOPE ® (2007)
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Past: No Scar cholecystectomy

JAMA surgery 2007




Future : TI\/\E/TEM (J Leroy)

JAMA surgery 2012




Pelvic surgery: Virtual transanal approach




39 challenge

Improve Robotics




Robotics & Long Distance Surgery

7t September 2001

Lindbergh OP: NATURE 2001 iread




Lindbergh Operation




Lindbergh Operation

NBC




Lindbergh Operation

NATURE 2001




NOTES & Robotics

LSIIT Robotic team of Michel de Mathelin, IRCAD - Strasbourg university reeacl




Robotics & S.I.L.S.

Umbilicus is a natural scar

of a natural orifice...




Singleport & flexible Roboftics







Robotics & A.R.




Robotic pancreatectomy




Robotic TME




Current limitations of the robot




Towards reduction of size

‘

Memory
Stick in 2006
4 Gb

Hard drive in 1956
< 1kb




Towards reduction of size ¢




OQutcome of this work

Birth of a hew specialty:
mage-Guided Surgery




From MIS to hybrid MIS

Laparoscopy
Laparoscopy

/
Endoluminal Percutaneous

Endoliiminal Surgery Surgery P¢rcutaneous
Surgery Surgery




Image Guided Minimally
Invasive Surgery Institute




The new chollenge Surgery should meet Aeronautics

. Augmented ;aangr
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Hybrid platform: pelvic surgery




Hylborid platform




Hylbrid Platform — Tractography (DTl




Hylbrid Platform — Tractography (DTl)

University Medical Center, Utrecht, The Netherlands




4D CT-Scan




« Augmented eye » See the microscopic

Cellvizio®




« Augmented eye » See the invisible

Experimental model of small bowel ischemia







Lc:poroscopm: TI’CJIHIHQ courses




Robotic training platform
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Virtual globalization of education: WEBSURG
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= L




Globalization

of the concept




IRCAD Globalization: the Network

iread

@ J7%e - Osaka 2015
viread
_
sRio de Janeiro 2008
g . 2015
IP(‘A(. Sao Paulo

Brazil

2011




Inventing the Future in Surgery
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Thank you for your attention




