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| Modeling the patient: an old dream
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Modeling the patient: an old dream
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{Modeling the patient: a global process’!

From macro to nans

Modeling the patient: a global p
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Modeling the patient: a global process’’
From simple models to complex systam :

A complex system is a system composed of interconnected parts
that as a whole exhibit one or more properties (behavior among
the possible properties) not obvious from the properties of the

individual parts. f{\
Systems can hatao osnple te ba usaful % LY
Systams can bates camples ta be
irrhegrated in dinlcal pracio

What do wea really need as clinidians ?
What dowe reslly use ax clinicians 2

Wit are our whishes in this domeln as dinklans 2
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The clinical workflow: an old process
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| The clinical workflow: an old process __
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The clinical workflow: an old process
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Asraragy b balld
MMuliimodal informakion are menged

Modals helps to decide
- Comrse

Very flew funciional daia
- Newrosurgery

—

The clinical workflow: an old process __

The strategy is transform inte action
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The clinical workflow: an old process
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How dinical issues WILL be solved ?

Information
Technologies
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;"J Validation

DOWE NEED MODELS ?
AND FORWHAT ?

Do we need models ?
@ To understand

To Learn
To Plan actions

To guide actions

Torehearse
To enlarge indication
i To predict resulis
% *  To control the cost
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Do we need models ?
To understand what really

L

% ™ A modelis arepresentation of the reality

Do we need models ?

I
To learn how it is and how it
works

%‘ * A madel is 2 representation of the reality

| Do we need models ?

Ta plan action or strategies
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A model is a representation of the reality
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| Do we need models ?

To rehearse in complex cases

A
' © Amadelis a representation off the reality

| Do we need models ?

To enlarge indication

£
A madel is a representation of the reality

| Do we need models ?

To control the cost




Do we need models ?

[
To predict functionnal results

A madel is a represantation of the reality
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WHAT KIND OF MODELS ARE
REALLY NEEDED BY CLINICIANS ?

| Models for real clinical applications

No need for research tools
Bring dinical added value
blodels that have heen evaluatsd cunmv? t«‘

Fored e mnd tha aanl Geesun kl;
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Models for real dinical applications
A lot of models

Statistical models
Mot spacific | Realistic 9N
Not real kime and time :nnsmi'ng

28/04/2008

i Models for real clinical applications

There is no meaning to the mean

Mean anatormy means nothing for 2

specific patlent e {\

Modals must be adjustable for eadh
patient

Healthy and sick
are different

| Models for real clinical applications

There is no meaning to the mean

i wiichs e iRt




| Models for real clinical applications

Humans are 30 abjects for a £ D-funciion
Inaccuracy of 2D approaches

Amaodel is s representation of the reality
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Models for real clinical applications
Humans are

| Models for real clinical applications

Timeis money
Thers s nc comeaniant Gms

Preop planning is time consoming

Inkra-op planning increase O.R. costs
The faster is the better

May be room for new jobs or new levels of
gualifications
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| Models for real clinical applications

Simplicity means adopiion
Ligh weorkdlow s mandatory

Fres Liatiar T

| Models for real clinical applications _

Answer to a real dinical issues

Onuickly Transparency e X

Accurabely = b -}-
g i

Safely Maturity *°

Wiih high reprodudbility )

Specific of one patient

Keep them simple for the patient and the dinician
The school or chapel efifect 151

THE PROOF OF SUCCESS INCAOS
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The proof of success in CAOS ,..

Really iniroduced applicaiions

Computer Assisted Orthepedic Surgery g

™
Statistical models are merge with patlent data ™
Specific anatemy
Limited
Clinicaily ariented to answer to narrow issues
Several hundreds of thousand of patienis
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The proof of success in CAOS
Total knee arthroplasty: 1° required

The proof of success in CAOS

Total knee arthroplasty: 1° requirement
Bone morphing approach
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| The proof of success in CAOS

Total knee arthroplasiy: 1° requirement
Integratian of dynamic data

.
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i The proof of success in CAOS

Total knee arthroplasty: 1% requirement
Implant planning
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The proof of success in CAOS

ACL replacement: 1mm requiramennt
3D madel vnder arthroscopy + Kinematics

Mt o ot e
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| The proof of success in CAOS

Many others applications = BRKKS
Total hip arthraplasty
Total hip resurfacing
High tibial ostectomies
Spine surgery
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The proof of success in CAOS
Clinical results

 Jenny JY —n =80 (o to 3°) 83% Navigation — 78% Manually T
Zeitschrift fir Orthopadie und ihre Grenzgebiete, April 2001 117-129 [

* Miehlke RK —n =60 (0 to 2°) 63% Navigation — 57% Manually
Zeitschrift fir Orthopadie und ihre Grenzgebiete, April 2001 109-129

o Kiefer H—n =60 (0 to 2°) 75% Navigation — 45% Manually
European Journal of Trauma, 2001, E-Suppl.1, Urban & Vogel, 128-132

The role of models
Improve repraducibility

Manually

Automatically
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CONCLUSION

| Modeling the patient

Absolutaly useful (sae orthopadic sbory)
Under certain conditions

Algorithen to the success

Modeling the patient
Develop more sophisticated models
There is a need for saphisticatad taols

15



| Modeling the patient

We are there for that:
Ta Merge cliniians and reseachers
Ta fight against real targets and not philosophic ideas
Ta find solution for patients and clinidans

Lot of conferences and very few dinical integration 227
Perform validation in the real world 23
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Focusad

|
|
}
Transparent l Integrated
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