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- Misalignment (Varus or Valgus):
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TKA
HTO

~ Application: TKA |

Conclusion

The solutions
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Introduction \!’1’8 SOI"tlons

History Build a SPECIFI_C -mOfdeI of the patient under surgery

Basics -Build the specific GEOMETRY of this patient
TKA ~ =Align the prosthesis with respect to the patient axes

HTO
ACL
THA ezl

eHip center

eKNnee center

Conclusion

eAnkle center

~eLocalize in 3D the joint centers
<Build reference planes
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Introduction N m,,e sal”tlans

History Build a SPECIFI_C -'mOfdeI of the patient under surgery

Basics -Build the specific MORPHOLOGY of this patient

TKA -
Local adjustment to the bones

HTO Ligament balance can only be made with local data
ACL e W

Conclusion
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Introduction \l,he sa’”t’ons

History Pros and Cons

Basics CT based approach

TKA _ePre-operative planning

=Cost — Radio protection issues

HTO =Archiving and communication of images : PACS

ACL *NO mcreasmg time for acquisition and planning

| -CT mcludlng H|p Knee Ankle
-Setup time

THA
Conclusion . ~_g|ntra_operat|ve registration (time consuming/accuracy issues

Registration
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{The solutions

Introduction .

History Pros and Cons
Basics Non |mage based system
TKA . *Simple
- *Low cost — No radlatlon
HTO =Integration of intra-operative data
ACL =MD regi'stration issue
THA ; -Increase the operative time

Conclusion i ®D%y | ACQUISITION > FTPGER ®DcPuy | ACQUISITION - FTPG
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Introduction
History
Basics

TKA

HTO

i Non Image based

Conclusion

@rceptmn




Introduction |8 Pe,meptlan

History -No pre-operative images
Basics ' '

TKA
HTO
ACL
THA

=Build a specific model of the patient : Acquisition

eGeometric data
e AXes
eHip center
, _ | eKnee center
= L B eAnkle center

Conclusion

Morphologic data
Bone surfaces

i . :.-'L.E».; P
-.-Di-git'iz"-at;p@.-of points with a 3D probe

T l',
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TKA
HTO
ACL
THA

Conclusion [
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eetion K Perception I Hip center I

History None image based approach
sasies . . -Kinematics approach
TKA Rpolaris
HTO T P>
ACL ~ =Search of a point C of R, with the
- _minimum trajectory during the
THA b " Wi . acquisiton motion
Conclusion ((ESEEEESRENEE W e
e o
U - Td1
H | Rfemur ® H'
.l J D TcO TdO
L e R ThO Hip Center

VAR
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Introduction N Pe,mept’on A I e I

History -None image based approach

Basics | L -Morphologic approach

TKA
HTO - Rpolaris 4 Y
ACL e >

THA i ! | s

Conclusion
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WU - Perception | Anke center |

History -None image based approach

Basics -Percutaneous digitization of points [ReMISUIR IS

TKA
HTO
ACL e

Conclusion
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_Percepflﬂﬂ I Ankle center I

Introduction S

History -None image baé__édj approach

Basics Ry .
i . 0 b -Geometric approach

TKA
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A \I_’frceptmn L I Ankle center I

History -Geometric approach |

Basics
TKA
HTO
ACL
THA

Conclusion

E. STINDEL, et Al., The center of the ankle in ct less based
navigation system.
What is really important to detect?
CAOS Santa fee 19-22 Juin 2002.



Introduction
History
Basics

TKA

HTO

ACL

THA

Conclusion

@rception ’

-None image bas';é,dj approach
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I Ankle center I

Errorin °

SsMI — SsME — Consequences on the slope
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Introduction \‘:frcep t’on I Morphology I

History eFemoral and t_-ib'-ié,llf_jshape : Bone morphing
Basics | ' .

TKA
HTO
ACL
THA

eUse of statistical deformable models

| ACQUISITION | F /P

Conclusion
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Introduction N Pe,,rcep t’ﬂ” I ey I

History -Femoral shape i Bone morphing
Basics | | '

TKA
HTO
ACL W
THA e

eAcquisition — Deformation — Quality control

Conclusion
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Introduction .' Perceptlan ;

History -Femoral shape : Bone morphing

Basics - NS
=Quadtree (Lavallee) : hierarchical division of the 3D

TKA volume to apply global and local deformation
HTO

ACL
THA

Conclusion
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Introduction
History
Basics

TKA

HTO

i Non Image based

Conclusion

{ Decision
¢
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clsfmr 4

' -Level 1 base@ ma morphologic data

He ngePuwy « Planning Tibia P e 71 P Ed

TKA Taille implant
9 KB
HTO Hauteur de coupe _
kL - a a 6 mm
ACL ‘* Rl 3 Psm L‘ih
b J - ?J
THA .:_;'.;\ . _ By d \Eras
e 0
Conclusion [, Latéral
e — W+

Antéro f Postérieur

35 ol

Rotation axiale

N

(3.5, -2. 2) —
Fémur=Std+

Veérifier la proposition de planning, éventuellement ajuster la position et
I'orientation de I'implant

e T T
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( Decisi
{(Decison

- -Level 2 base@ Bm dynamic per-operative data

:._. -‘Ml‘ll' : ._._ i
-, '\i;‘-' 3 } l "-' i ﬁ_
J J‘. % _',l_l_\!. 1l
. 1 Software |

R Hipa: 181°

TKA by g
HTO |
ACL

» Alignment

THA

Conclusion

e Quantitative
data on GAPS
ST

Rotation tibia: 2°

i 2 R I
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( Decision

' -Level 2 base@ Um dynamic per-operative data

il
"_1' 3 Iy W
o ', g E e
Hay T 3 e "'-_.I.I' i I-"F,':'I : |

» Test residual laxity, [
‘ Hkpa:179°

TKA

HTO W sVarus Max.s, iy
-Valgus Max % i " |

i g
'ar

THA ""'nff%the reS|dual Ia>q|Iy

Conclusion 'S PVEF a threshold

Flexion 2° Tibial rotation 1° InT.
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{ Decision
Introduction S

History eLevel 2 : based on dynamic per-operative data
Basics « Loop until the threshald is reached
TKA
Ligament balance
HTO
Int. laxity HKA Ext. laxity
ACL ST 2.0 mm 179.1° 5.2 mm
THA b Y v
Conclusion [ | '
_ Int. wedge Press on the blue pedal to
1 mm continue the protocol and plan

the femoral implant with these
parameters

Base.

10 mm

Press on the vellow pedal to l
reperform laxity testing with the

e _Accept
: =
i




