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2000 to 2005
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Decade Cor!;kﬁﬁter-assisted Surgery
#2000 to 2010

Big consoles
Image-based or imageless




The first generation of orthopeadic robots
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The modern Era of Robotics‘in Orthopaedics
° 14 May 2008

Fort Lauderdale
Martin Roche
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A companV s robot installs
implants uh]h a monitor
positions them during

HIGH-TECH 3-D
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« Time of the Smar:geotgols » 2010 to 2015

Patient
Specific
Intstrumentation

\Y
Clin Orthop Relat Res. 2019 Feb 27. doi: 10.1097/CORR.0000000000000660. [Epub.apead of print]

Y
Does Accelerometer-based Navigation Have Q@:h%y Clinical Benefit Compared with
Conventional TKA? A Systematic Review.@Q‘
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Budhiparama NC', Lumban-Gaol |, lfran NN, Parratte S, Nelisq,é)f R.
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Every orthopaedic cdmpany has a robot
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Accuracy of the assitig@ﬁechnology
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During years : Basic hyp@fhess rely on
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No functunal difference!

Clin Orthop Relat Res. 2019 Feb 27. doi: 10.1097/CORR. 00000000000(29660 [Epub ahead of print]
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Clinical Orthopaedics
Clin Cribop Reke Bies (2019) 47612613 and Related Resean

D30 L1M7 O NN 2 e e o e

And no improved survivorship ===

P
Copyrght © 2077 by the Associstion of Bone and jont Sugeos

{S(\ No Benefit of Computer-assisted TKA: 10-year Results of
Q& a Prospective Randomized Study
QO(\ Mlactiies Ollivier Y0, Phl), Séhasticn Parrsnte M, Phl, Lsdovie Liss 81, Xevier Fiecher M, Phl,

Siéhastien Pesenti MDD, Jesn-Nodél Argensan MI, PRI
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Effect of Postoperative Mechanical Axis Alignment
on the Fifteen-Year Survival of Modern, }o'@ IS
Cemented Total Knee Replacements
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By Sebastien Parratte, MD, PhD, Mark W. Pagnano, MD, Robert T. Trousdale, MD, and Daniel J. ]%aéy, MD
AN
Investigation performed at the Mayo Clinic, Rochester, Minnesota \é(\o
Survival Free Revision for Aseg!ic Loosening or \<\
Wear/Osteolysis By PostOp Alignment <O
g : N
= 00
: S
\

5 Q
e (%)
e B
s
Sk @6
; R

5 52

T = e &

x9
o : . i ) é\
] 5 10 15 \&\
‘ears Since Surgery AN
s
t::&cn.)u.:l.l 2008 sy THE JOURNAL OF BOSE anD JOoaNT SURGE Y, [NOORPORATED
S
@t :m BAS, i i h’ﬁ:he anlire ;rdnr;
this artecle at %&
Effect ostoperative Mechanical Axis Alignment on
Sur‘&{tfal and Functional Outcomes of Modern Total
& Knee Arthroplasties with Cement
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“ Conventional instrumentation remains the gold
“standard ”
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Assistive technologies in knee arthroplasty:
fashion or evolution? Rate of publications and
national registries prove the Scott Parabola
wrong
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Cécile Batailler & Sébastien Parratte Q@‘
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1. No obvious clinie
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A lot of positive studies and,ébthers
Q‘O
)
<&
Qé
¢ Clinical Orthopaedics
Clin Crthop Relat Res (2020) 478:266-275 & and Related Research
DOL 10,1087/ CORR 0000000000016 (s\@ Pt T =i of s s i
?3

&
Does Robotic-assisted TKA Res \n Better Outcome Scores or
Long-Term Survivorship Th all&oonventinnal TKA? A Randomized,

Controlled Trial Q,
&

Young-Hoo Kim MD, Sung-Hwan Yn@QH'II'.I Jang-Waon Park MD
>
B e \>0

At a mlmmum'z’follow-up of 10 years, we found no
differences bgt’ween robotic-assisted TKA and conven-
tional TKA ifi terms of functional outcome scores, aseptic
loosening, overall survivorship, and complications. Al-
though we observed a small improvement in the proportion
of knees with = 3° deviation from a neutral mechanical
axis in the robotic TKA group, there was no such difference
if the definition of an outlier was taken to be * 5° as is
commonly done [27], and, importantly, there was no

ca

| benefit ?
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Knee Surgery, Sports Traumatelogy, Arthroscopy (2023) 31:736-750 . QQ
https://doi.org/10.1007/500167-022-07031-1 (\,\
Q’?}
REVIEW PAPER '\0
é
Complications and downsides of the robotic totijd?nee arthroplasty:
a systematic review 00
O
Christian Nogalo'? - Amit Meena'? - Elisabeth Abermann'? . @h’stlan Fink'?
O

Received: 14 February 2022 / Accepted: 23 May 2022 / Published onlme@ une 2022
©The Author(s) 2022
7’

Abstract 6

Purpose The purpose of this systematic review is to descng?\he complications and downsides of robotic systems in total
knee arthroplasty (TKA).

Methods A comprehensive search according to t sg(?RISMA guidelines was performed across PubMed, MEDLINE,
Cochrane Central Register of Controlled Trials, S @us and Google Scholar from inception until December 2021. All arti-
cles of any study design directly reporting on ¢ hcatlons and downsides of the robotic system in TKA were considered for
inclusion. Risk of bias assessment was perfoprped for all included studies using the Cochrane risk of bias and MINORS score.
Results A total of 21 studies were includg® consisting of 4 randomized controlled trials, 7 prospective studies and 10 retro-
spective studies. Complications of theéﬁ)otic system were pin-hole fracture, pin-related infection, iatrogenic soft tissue and
bony injury, and excessive blood . While, downsides were longer operative duration, higher intraoperative cost, learn-
ing curve and aborting a roboti due to different reasons. Iatrogenic injuries were more common in the active robotic
system and abortion of the r@%tic TKA was reported only with active robotic TKA.

Conclusion Robotic TK/’('jgassociated with certain advantages and disadvantages. Therefore, surgeons need to be familiar
with the system to usedb\eﬂ"ectlvely Widespread adoption of the robotic system should always be evidence-based.

Level of evidence gi}

Keywords knee arthroplasty - Total knee replacement - Robotic - Complications - Disadvantage - Downside
NS
%



2. No clear definition of the targets
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Intra-operatively &

Femur frontal/sagittal/rotation &
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ROSA Knee
System...
on placement -
Patient \
registration

Soft-tissue
evaluation (...

Intraoperative
planning
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Screens and Connectivity agchaic !
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4. The cost is °hard to justify

And the buisiness rg@del limits it to surgeons that probably need it the Ies§ '

o 6(;0‘
> Knee. 2021 Mar;29:345-352. doi: 10. 1Q&‘§/j knee.2021.02.004. Epub 2021 Mar 6. {\.\@Q&
‘(\ ' Q'b
Can robot- assmteg@total knee arthroplasty be a cost- &
(\O
effective proceglﬁre? A Markov decision analysis o
H Vermue 1, P Tack 2,:}Ft'Gryson 3, J Victor 3 @Q@b\)
Q.
.

technology. Or,li,y 2 18% of the samples yielded from the probabilistic sensitivity analysis proved to &
"o®

be cost- eff.g@tlve (threshold set at $50000/QALY). A calculated surgical volume of at least 253 &
6

cases pep robot per year is needed to prove cost-effective taking the predetermined parameterg
v\\
> Clin Orthop Relat Res. 2023 Jan 1; 481(&?’\157 173. doi: 10.1097/CORR.0000000000002375.
Epub 2022 Sep 8. QoQ
{\,
Can Technology Aﬁlstance be Cost Effective in TKA?
A Simulation- B@%ed Analysis of a Risk-prioritized,

Practice- spechﬁc Framework

values into account.

Matthew D Hickey Qr&ssam A Masri 2, Antony J Hodgson 2
Vv



Industry driven ...And the corgwgnies know that we love our toys !
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The difference between men and
boys is the price of their toys.

Maleodlm Forbes
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5. It’s not aIIﬁgﬁBut the surgical act
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Surgeon before
| will save the world Wlﬂ} my knife
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There are only 2 technlques In surgery:
The bad onegs ‘done by the others
And mine ¥

The end of this ?
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6. The real problemis sometimes the

surgeon

& Dunning-Kruger Effect
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Planning

The super optimistic vision

“The Cyborg of the TKA league” S
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The future of tech nQJﬁgy in TKA
How are our tools gonna look like ?
Does it really m@tter ?

T—grom big arms and expensive
__ o@@ machine to a “gun” with a pair of
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We can’t focus onIy oh the effector !
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Repetition




What does matter.:’A simple equation |
Patients ﬂ Surgeon 4= Healthcare
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1. Measure better : Qﬁnnectivity

‘(\0\0
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Principles of VaIue-Base&dD‘\'itlealth Care Delivery
,@Q@

Healﬂleﬁitcomes that matter to patients

Value =

@S‘Bsts of delivering the outcomes

&
We as surgeons struggles to collect and provide proper measurgg®nts of outcomes that matter to patients
N
N
@
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Data collection during the entire episode of care
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Persona IQ :
the first smart implant
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My Mobility Connegtﬁ:ity for data collection
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A reality

An orthopedic intelligence application success! Article 6‘)0

based &yctriinagement plagliyg ajid a robotd Digﬁal Rehabilitation after Knee Arthroplasty: A Multi-Center

. L] L] é
Brospective Longitudinal Cohort Study o
Jess H. Lonner. MID! (©reid In: oo00-0002-1168-1513) - N ke B%@G &6(\
Redfern. PhD MPHZ (Orcid 1D 0000-0001-9883-2910) , Dav%,&al ]ulien Lebleu 1*{ , Andries Pauwels 1, Philippe Anract 2, Sébastien Parratte 3'4, Philippe Van Overschelde ° \%Q
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2> Int Orthop. 2023 Feb;47(2):485-494. (‘:i\gﬁzl 0.1007/s00264-022-05651-3. Epub 2022 Dec 12.

Post-operatively

Ortholntel Orthopedic Intelligence Platform

® Aggregates and analyzes data in three types of reports including
Mobility, Outcomes and Intra-operative

X
An orthopaedic inteiﬁgence application successfully

integrates data gﬁ@@m a smartphone-based care
managementiatform and a robotic knee system

using a coolom"hercial database

N
Jess H Lonne&dzf Mike B Anderson 2, Roberta E Redfern 2, Dave Van Andel 2, James C Ballard 2,
Sébastier@ﬁ'ratte 45
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(\()\0 Post-operatively
(\'\(\ . Ortholntel Orthopedic Intelligence Platform
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2. Understand bgtfe

Patient specific needs

@

1. Expectations
2. Indication ¢

3. Patient sﬁ*gcific surgical
and pgthway targets




Intra-operatively to pre-oﬁp;é?atively
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Femur frontal/sagittal/rotation 5
Tibia: frontal/ sagittal/ rotation 05“00\
HKA Qver a millions of different combinations é
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Ligaments : '
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Just too many information's#for the human brain
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The concept : find the be»st equation
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Use technology to emapower surgical excellence in care delivery
@é' \‘é\e

9‘?}\\ Qﬁé(\

& &

6‘ \
& FS
S d

Planninpg Implant Effector
&@OO\) ,Q‘QQ&O
©<2"Z’0 f"’b
Stantlart X-rays Off the Shelf Y\\“&@ Conventional
Static 3-d CT Semi-custom molde&\d@&o PSI
Static 3-d MRI Robotic
3-D Printed cqbs\fz))m CAOS
4-D Planning o AR

P



@@

Start an endless 4 steps process
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DO a Better job @oeo\féryday for every patient
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Access: from 5% of the sugg‘gons to 100%
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Principles of VaIue-Base&dD‘\'i-lealth Care Delivery
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Healﬂleﬁitcomes that matter to patients <

Value =
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Non expert syyséeon

With a robo‘f !
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Take home message

the futu re,ls ‘today | m“ﬂ‘-
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Technology in TKA &
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empower us to b@o@an ACTIVE BETTER and SMARTER surgeon
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For a more&PfRSONALIZED pre-emptive and predictive aépﬁ’broach in TKA
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Using COLLABORATIVE INTELLIGENCE
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from modelization, surgical application, data collegtion to implant manufacturing
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Moving forward ADVANCED TKA &



