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Future based onto known success




Computer Assisted Surgery
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Step 1: 3D Direct Visualisation

'
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There 15 no betler way To learsn

|
I r'a I N'_r\}) Zhe vision of excellence !

rance Software Download Docume tie
VR-Render 2D and 3D images Viewer!

VR-Render is a free IRCAD DICOM Viewer Software.

e YR-Render is a free IRCAD Image Viewer

Software working on Windows, Linux and MacOS s Bismedical Visnalization W
o [t allows to visualize DIZOM, Jpeqg, Indmage and using the Inight Tool e Visualization Toolkit

Fits images in 20 slices (Frontal, Sagital and :

Aodal view) or in 3D thanks to Multiplanar IREAID P I s Prol 1. :

Rendering, MIPS and Yolume rendering. I'Jrs: r‘;lam% 4

e Like all volume rendering systems, it requires a
transfer function allowing to parameterize the 30 ; S et
view - :r Kitware

s Several automatic rendering functions have been o
incorporated for CT-scan images in order to simplify the software use

s VR-Render wins the first prize at the Blomedical Visualization Contest (MICCAI 2008)

WR-Render has partly been developed in the PASSPORT project,
eHealth project funded by the European Commission within the (CT-2007.5.3 research area.

Photos

Use armows to explore the galleny

Download Getting Started &

v VR-Render User manual

4 Contact us
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VR-Render : Direct visualisation

FREE : www.ircad.org

»20.000 downloads
Since october 2008
Mac OS / Windows/ Linux

2D/3D view of patient

Best Biomedical Visualisation
Kitware Award

MICCAI 2008
MICCAI 2009
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1rst Prize
1rst Prize
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i VR-Render : Direct visualisation

=

Sample of Direct Volume Rendering
VR-Render (freeware @IRCAD 2008)
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Step 2 : 3D Patient Modelling
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3D Modeling of Patients

connection

Radiological department

3D/4D Analysis Department
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3D Modeling of Patients
IRCAD R&D online 3D Modeling service

Strasbourg, Montreal, Lausanne, Geneva, Bruxels Hospitals
aatle eite
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A new Project : 2010 - 2012

MEDIC@
E.E Medical Image Computerized @nalysis o

INRIA

Images Database UDS \\ \ /

Data Server
Access Software Other aLTRan
\
aost . ®7 3D.4D Medical

Image Analysis
optimisation

/

MEDIC@ Lab

B ALTRAN

Or startup

LINC
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Lobule modelling  @Health

Lobule modelling

A 1 A" Central vein—3=

J
o

4 Confocal
laser scan

Portal trias
Hepatocytes
Sinusoids

WJNRIA @{ZB[ ’/‘_f_g!
Dirk Drasdo, INRIA, 1ZBI
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Research IRCAD
Team RatDiology
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More than 3000 CTs since 2005

11% of CTs
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Step 3 : Surgical Planning
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e Virtual navigation

e Virtual surgical tool positioning
e Virtual organ resection

e VVolume computations
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Surgical Planning

Virtual resection Tools placement Intraoperative use
i , h-b-:..ﬂ:,

Virtual fibroscop
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02-01-2009

Volumes en cc 12/09/2008| 02/01/2009| 03/04/2009]|Evolution
Tumeur 1 420,00 82,60 41,00

Tumeur 2 2,90 9,80 14,80 ¥ A
Tumeur 3 1,10 3,50 1,12|
Tumeur 4 0,80 7,20 7,20 A »
Tumeur 5 0,10 2,60 4,100 ¥ 4
Tumeur 6 0,00 2,40 0,53 ¥
Tumeur 7 0,00 0,30 0,08 ¥
Total 424,90 108,40 68,83
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6 semaines

4 semaines
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Step 4 : Surgical Simulation
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Mechanical modeling @Health

Magnetic
Resonance
Elastography

elasticity [kPa] liquid/solid ratio gadolinium enhancement[%o]

Prof. Van Beers, Ralph Sinkus Hopital Beaujon, INSERM 773
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Mechanical modeling @Health

5, Miszes

) ({Ave. Crit.: 75%)
SNEG, (fraction = -1.0)

fAve, Crit.: 75%) +5. 000e-03
+7.000e-04 14: 300203
+6. a81e-04 +3, 500e-03
-923e-04 +3. 000e-03
3 3pde- g +2. 500e-03
+2. 000e-03
3 14 307e-04
+3. 769e-04 1. Johe-ns
3. 230e-04 H e-
13:&31e 0 5. 000e-04
1 +2.153e-04 +0. 000e+00
2 +1 4e-0
11.076e-04
+5. 371e-05

Elasticity 3D map : IRCAD + IMFS (UDS/CNRS)
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Dynamic modelling  @Health

Patient-specific organ motion simulation
eate ircad P eite
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SOFA : www.sofa-framework.org

Collision Responge

Bgort ()

Bupert )
Callision Madel

A

huport ()

Export.()

Behavior
Model

Expont. ()

Export ()

Weual Model

hupart ()

Icove, Asclepios and Evasion
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Integration of patient models : SOFA

Patient Specific Integrated model
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Ultrasonographic guided procedure
from patient CT-Scan
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ULIS : Laparoscopic Simulator

IRCAD’s Spin-off : Digital Trainers
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DWI: weight of fast component

Biological modeling  @Health

- DWF native imfage §

-50(

Diffusion MRI

Cholangiocarcinoma

.§ Parenchyma: Tumor:
; D*=29.5 mm2/sec, f=28.9% D*=1.17 mm?/sec, f=4.89%
()
f: Fraction of the diffusion linked _ _ _
to the microcirculation D: Pure diffusion D*: Perfusion related diffusion
' T T O BT W -
- '. - o = .'—_.
H A e = -"-'-.
o o e o ==
E-#- .-l. -§ -1
£ 4 £ & £ Sl Oy
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Prof. Van Beers, Ralph Sinkus Hopital Beaujon, INSERM 773
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Regeneration modelling @«

. GS-POSITIVE HEPATOCYTES

GS-NEGATIVE HEPATOCYTES

. SINUSOIDAL BLOOD VESSELS > o

Regeneration after CCl, intoxification



Regeneration modelling  w...w.

HOEHME - DRASDO - HENGSTLER
24985 cells / 3.00 days

Regeneration after surgical resection
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Step 5 : Augmented Reality
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Augmented Reality

Virtual
Views

Out IN
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Augmented Reality

Augmented Reality Views
Out IN

Data Fusion
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Interactive Augmented Reality

Adrenal Surgery : JAMA November 2004
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Interactive Augmented Reality

Hepatic surgery Pancreatic Surgery Parathyroid Surgery
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Automated Augmented Reality

2 axes = Calbration & Registration
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Automatic Augmented Reality

e Evaluation of System precision on 5 rats

30 3.0
2.25f ] 2251
15 1 155
s i 0.75
%90 56.0 106.0 156.0 200.0 0.0 ' : '
0.0 50.0 100.0 150.0 200.0
Rat number 1 2 3 4 5

System error (mm)|0.76 £ 0.06]0.85 & 0.05]0.63 £+ 0.04|0.82 £ 0.04|0.65 £+ 0.05

Average system error of 0.75 mm
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Movement tracking  @Health

Automatic surface
extraction

“a
24,
L

Automatic
Registration
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Movement tracking

Accuracy = 2 mm for liver (1.3 for kidneys)




Movement Tracking  @Health

Extracting motion model from
Endoscopic data

.x ,

Imperial College
l { Z'f'!(i'i I

Peter Moutney & Guang-Zhong Yang, ICL
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Robotics 2 Automation @

Visual Servoing

LSIIT Robotic team of Michel de Mathelin, IRCAD/ Strasbourg university
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Robotics 2 Automation & =

Visual Servoing

LSIIT Robotic team of Michel de Mathelin, IRCAD/ Strasbourg university
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VR, AR & Robotics applied to NOTES
ANUBIS Project : 2005-2008
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SIS = 2009-2012
ISIS : The ASET Project

Abdominal Single Endoscopic Trocar Surgery

Open laparoscopic NOTES ASET

wrad STORZ D2, PROTOMED = N
KARL STORZ — ENDOSKOPE J
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Aim : Improve instruments & control







VR & AR : Simplest instrument control

METRIS




External Motors : Endoscope Robot

Single user Master Slaves NOTES Robot

LSIIT Robotic team of Michel de Mathelin, IRCAD/ Strasbourg university




External Motors : Endoscope Robot

Single user Master Slaves NOTES Robot
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LSIIT Robotic team of Michel de Mathelin, IRCAD/ Strasbourg university




Robotics : Automatic instrument control

Automatic Flexible endoscope control
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LSIIT Robotic team of Michel de Mathelin, IRCAD/ Strasbourg university




Robotics : Automatic instrument control

WITHOUT Automatic Flexible endoscope control

Gastroscope Laparoscope

LSIIT Robotic team of Michel de Mathelin, IRCAD/ Strasbourg university
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Robotics : Automatic instrument control

WITH Automatic Flexible endoscope control

Gastroscope Laparoscope

LSIIT Robotic team of Michel de Mathelin, IRCAD/ Strasbourg university
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Conclusion
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Future Vision of Surgery...




