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1. 2 decades of technology in TKA 

2. What did we learn ? 

3. Where are we heading ?  

Technology in TKA ? 
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2000 to 2005  
Minimally Invasive Revolution 
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Decade Computer-assisted Surgery
2000 to 2010   

Big consoles 
Image-based or imageless   

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.



The first generation of orthopeadic robots 
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14 May 2008
Fort Lauderdale 
Martin Roche  

The modern Era of Robotics in Orthopaedics 
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« Time of the Smart tools  » 2010 to 2015      

PSI 

Patient 
Specific
Intstrumentation  
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From PSI to Custom knee arthroplasties 

The Knee in a box 
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Since a few years: the rise of the machines
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ROSA TKA CE/FDA Approved  case #1 worldwide 
Abu Dhabi  30/03/2019 
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Every orthopaedic company has a robot
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Accuracy of the assitive technology 
To reach a define target 

Tibial cut 

Distal femoral cut 

Sizing and positioning the femur 

Control and improve ligament balance 

> 99%  ROSA 

70% Experienced surgeon

50% Not yet experienced  
surgeon

70% Experienced surgeon

50% Not yet experienced  
surgeon

> 99%  assistive technologies  
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During years : Basic hypothesis rely on 
a neutral mechanical axis for everybody 

G. Matziolis et al. JBJS Am, 2007
K Bauwens et al. JBJS Am, 2007

TKA

CAOS 
Increased 

Survivorship
Neutral Mechanical Alignment
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No functional difference!  
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And no improved survivorship 
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 “ Conventional instrumentation remains the gold 
standard ”  
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We always have the same comments : it’s not here to stay ! 
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The realistic vision 

CAO Robotic 
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1.2 decades of technology in TKA 

2.What did we learn ? 

3.Where are we heading ?  

Technology in TKA ? 
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1. No obvious clinical benefit ? 
A lot of positive studies and others  
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The true challenge 
in arthroplasties  

In TKA, I wish 
I could have a goal
 to make my plan ! 

2. No clear definition of the targets 
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Just too many information's for the human brain  

 Intra-operatively 
Femur frontal/sagittal/rotation 
Tibia: frontal/ sagittal/ rotation
HKA 
Patella
Ligaments  
  

Over a millions of different combinations 
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Screens and Connectivity archaic !  
 

3. Hardware remains bulky 

Trackers  
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4. The cost is hard to justify 
And the buisiness model limits it to surgeons that probably need it the less ! 
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Industry driven …And the companies know that we love our toys !  
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Depuy
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Classic problems after TKA  

Bleeding 
DVT 
Skin problem
 
Fracture
Infection

Instability 
Abnormal persistent pain
Stiffness  
Early loosening 

5. It’s not all about the surgical act 
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Surgical Act 

Pre-op  

? 

Pre-op Intra-op Post-op  

Post-op 1   Post-op 2   

? ? 
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Dunning-Kruger Effect

6. The real problem is sometimes  the 
surgeon  

No expert surgeon 
With a robot ! 
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Chat GPT 
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1. 2 decades of technology in TKA 

2. What did we learn ? 

3. Where are we heading ?  

Technology in TKA ? 
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The super optimistic vision 
“The Cyborg of the TKA league”  

Place your picture here 

Planning 

Cutting  
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The future of technology in TKA 
How are our tools gonna look like ? 
Does it really matter ? 

One of the 
latest out there 

From big arms and expensive 
machine to a “gun” with a pair of 
Apple   

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.

20
23

 ©
 P

ra
cti

ca
l C

ou
rse

 O
rth

op
ed

ics
. A

ll r
igh

ts 
re

se
rve

d -
 R

ep
ro

du
cti

on
 in

 w
ho

le 
or

 in
 pa

rt 
is 

pr
oh

ibi
ted

.



We can’t focus only on the effector !  
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Patients

Faster

Better

For ever 

What does matter : A simple equation ! 

Cost-efficient Smarter

Healthcare 
Systems

Surgeon 
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1. Measure better : Connectivity 

We as surgeons struggles to collect and provide proper measurments of outcomes that matter to patients 

?
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The New Pathway Experience

Effortless Activity + Physiologic 
Tracking

Pre- and Post-operative 
Exercises Anywhere, Anytime

Engagement and Education PROMS Collection and Care 
Team Messaging

Day -360
Surgery Scheduled

Day -30 Day -15 SURGERY Day 365Day 60Day 30Day 14

Data collection during the entire episode of care  
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Persona IQ :
 the first smart implant  
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Surgical Act 
Patient 
recruitment 

Patient 
Preparation  

Immediate 
post-op 

PT 
Post-op Follow-up 

Connectivity for data collection  

Data Data Data Data Data Data 

My Mobility 

Persona IQ  
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A reality 
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Classic problems after TKA  

Bleeding 
DVT 
Skin problem
 
Fracture
Infection

Instability 
Abnormal persistent pain
Stiffness  
Early loosening 
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2. Understand better 

Patient specific needs

1. Expectations 
2. Indication
3. Patient specific surgical 

and pathway targets  
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Just too many information's for the human brain  

 Intra-operatively to pre-operatively  
Femur frontal/sagittal/rotation 
Tibia: frontal/ sagittal/ rotation
HKA 
Patella
Ligaments  
  

Over a millions of different combinations 
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Digital twins in Orthopaedics 

Conventional implants ? 
Or 3-D printed patient-specific implant 

Effector 
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3-D Printed smart materials 

Biomechanical properties 
Haemostatic 
Bone growth 
Antibiotic carrier 

Based on gyroscopic fractals 
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The concept : find the best equation 

Planning 

Standart X-rays 
Static 3-d CT
Static 3-d MRI 

4-D Planning 

Implant

Off the Shelf 
Semi-custom molded

3-D Printed custom 

Effector

Conventional  
PSI 
Robotic 
CAOS 
AR   

Use technology to empower surgical excellence  in care delivery 
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Start an endless 4 steps process 

1. Understand 

2. Apply 

3. Collect 

4. Adjust 

Robotic as an evaluation tool/modelisation 

Robotic to exactly execute the plan 

Connected tool to create the data set 

Collaborative intellingence tools 
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DO a Better job everyday for every patient
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Access:  from 5% of the surgeons to 100%  

We as surgeons struggles to collect and provide proper measurments of outcomes that matter to patients 

?
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Dunning-Kruger Effect

The goal 

Non expert surgeon 
With a robot ! 

Technology Consistent performance 
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Take home message 
the future is today !   

Technology in TKA 

empower us to be an ACTIVE  BETTER and SMARTER surgeon

For a more PERSONALIZED  pre-emptive and predictive approach in TKA  

Using COLLABORATIVE INTELLIGENCE 
from modelization, surgical application, data collection to implant manufacturing  

Moving forward ADVANCED TKA 
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