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Ankle OA

A Disabling Condition
A Comparable to Hip and Knee OA
A Lower Prevalence

oComparison of heafdtated quality of life between patients witstage ankle and hip arthrdSiazebrookt al, JBJS Am,(2008)90:899
oConservative treatment for osteoarthritis of theVditldeeceret al Cochrane Library 2013



Ankle OA

A Younger patient
A 75% Posflraumatic OA
A 60%Asymmetricalvear of the TT joint

oComparison of heattlated quality of life between patients witstage ankle and hip arthraSiszebrookt al, JBJS Am,(2008)90:895
oConservative treatment for osteoarthritis of theVditldeeceret al Cochrane Library 2013



Ankle OA

A Posttraumatic Group
A Previous rotational Trauma
A Single or Recurrent sprains

oComparison of heattlated quality of life between patients witstage ankle and hip arthraSiszebrookt al, JBJS Am,(2008)90:895
oConservative treatment for osteoarthritis of theVditldeeceret al Cochrane Library 2013



Bony Congruency : Small Contact Surface Area

Native Native

Native

Influence on Contact Mechanics

Simulated Displacement
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A 70-80% post traumatic =

-100.07

A 55-65y.0. Male

Medial Distal Tibial Angle [degrees]
A Deformity:

- 271.5% SM Varus
- 82% SM Valgus
- 21.9% IM Varus

- 189% IM Valgus

Moment Arm of Calcaneus [mm]

Wang et al. CORR 2015
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‘/ of the degenerative pattern
Ankle OA of the distal tibia and fibula

in unilateral varus ankle
osteoarthritis
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Ankle OA
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Risk Factors for the Progression of Varus e The At nor

DOI: 10.1177/24730114231178763

Ankle Osteoarthritis foundssapbcomhomelco

Hiroaki Kurokawa, MD, PhD *{, Akira Taniguchi, MD, PhD?, Yuki Ueno, MD({,
Takuma Miyamoto, MD, PhD?, and Yasuhito Tanaka, MD, PhD*

Anatomical risk factors:

A Deformity

A Incongruency
- 4°talar tilt

- T RTIJURUDWY N Wqa6 JWsMLWG e |

Rammeltet al. JBJS 2022
A Instability

Tillmannet al. ArchOrthop TraumaSurg1985

Hintermann B. Springer 2005
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Importance of malleolar congruency




1. Conservative treatment

2. Ankle Fusion

2. Total Ankle Replacement

Staand




22Y old -
RTA

Biplanar deformit
Not Shoe able

SupramalleolaiOsteotomy




|s there any Proof

’e

Progressive Collapsing Flatfoot Deformity : Consensus on Goals for OperatSenyeatzamttal, FAl 2020 DOI:10.1171/1071100720950759
Approach to bony procedure in fixed equinovarus deformithamBBnanodournal ddrhopaedic2018 DOI: : 10.1019/1j.0r.2018.09.001
Supramalleolasteotomy in pasaumatic valgus Gkahenbulét al, Int Orth 2020 DOI/10.1007/s00AB-04476



|s there any Proof
Flatfoot :

Consensus Statements Voted:

CONSENSUS STATEMENT ONE: In general, we aim to maximize preservation of joint range of motion and mobility.
When given the choice of surgical procedures, we recommend preserving joint motion.

Delegate vote: agree, 100% (9/9); disagree, 0%; abstain, 0%.

(Unanimous, strongest consensus)

Equinevarus:

This study had outlined a simple surgical step-approached proce-
dure to address fixed equinovarus deformity in cerebral palsy. The
success rates to achieve plantigrade weight bearing were up to 78% and
low recurrent rate. We recommended early detection and performed
multiple bone osteotomy to preserve joint motion and avoid joint fu-
sion.

Supramalleolar Osteotomies :

Conclusion: Extra-articular medial closing supramalleolar osteotomies show satisfactory mid- to
long-term radiographic and clinical outcomes in patients with post-traumatic valgus ankle
osteoarthritis.

Progressive Collapsing Flatfoot Deformity : Consensus on Goals for OperatSenyeatzamttal, FAl 2020 DOI:10.1171/1071100720950759
Approach to bony procedure in fixed equinovarus deformithamBBnanodournal ddrhopaedic2018 DOI: : 10.1019/1j.0r.2018.09.001
Supramalleolasteotomy in pasaumatic valgus Gkahenbulét al, Int Orth 2020 DOI/10.1007/s00AB-04476



Aim

Shift load away from degenerated joint part

A Unloading lateral compartment in Valgus
A Unloading medial compartment in Varus

Mid - to long term results of ~ Supramalleolar osteotomies, Krdhenbiihl  etal, FAS( 2017)38(2)124132



Goal
Reducing IA Stress

A Restore joint Biomechanics
A Centralizing the talus in tHEimalleolarMortise
A Slow down degenerative process

Mid - to long term results of ~ Supramalleolar osteotomies, Krdhenbiihl  etal, FAS( 2017)38(2)124132



Goal

A Decrease Pain

A Improve function

A Slow down degenerative process
A Propone need for TAR or Fusion

Mid - to long term results of ~ Supramalleolar osteotomies, Krdhenbiihl  etal, FAS( 2017)38(2)124132



Lower incidence

Joint Congruency
Cartilage properties

Osteoarthritis of the ankle, Choe et al. J am Acad Orthopod Surg.(2008)16:249-259

Paradox

Younger patients Deformities
Joint Incongruency Posttraumatic OA
A Instability

Previous Rotational trauma (37,0%)
Recurrence sprains (14,6%)

Single sprains (13,7%)

Pilon fracture (9,0%)

Tibial Shaft fracture (8,5%)
Osteochondral lesion of the talus (4,7%)



My Preference

When Possible : Joint Preserving Strategy

Depends

A Patients Selection
A Deformity Selection
A Cartilage Stock



My Preference

When Possible : Joint Preserving Strategy

Depends

A Patients Selection
A Deformity Selection
A Cartilage Stock

A Weightbearing X-ray
A Weightbearing CT scan
A MRI scan

If not possible : TAR

Same outcome as AA regarding to pain
Better function

Better Quality of life

Protection of ST andChopartJoint
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Préopératoire Postopératoire
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Measuremenbn ConeBeam CT Scan
48 Patients
|C: thedensestpoint (Wolff's law)

A Neutral Alignmentin WBCT
A VS BValgus in RXaltzmarview)
A OverlappingStructures onClassidRXs

WeightbearinGT in normalindfootlignemenfpresencef aconstitutionalalgus Burssen8uedts et al, FAS 2018 DOI 1016/j.fas.2017.02.006



Osteotomy around the Apex of deformity

A Deformities above the Ankle Joint : Supralleolar Osteotomy
A Deformities below the Ankle Joint : Infraalleolar Osteotomy
A Deformities around the Joint Line : Combined Osteotomies




What do we need to understang

The Deformity




What do we need to understan

The Deformity

o

A PERITALAR STABILITY
A CONGRUENCY
A STABILITY
A APPLY OSTEOTOMY RULES










MAT

Malalignment
Test

Malalignment (MAT)




Malorientation (MOT)
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Relation Full leg AP, WBCT

Malignment

Compensation Mechanisms at the knee

* In presence of ankle OA
«  Varus malalignment ankle, Valgus Knee compensation
«  Valgus malalignment ankle, Varus Knee Compensation
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Is Lowelimb Alignment Associated with Hindfoot Deformity in the Coronal Plane? A Weightbearind@3@rEgemByisidts;, Corr2019, DOI 10.1097/CORR.0000000000001067




TKA in varus knee
A Adverse impact on ipsilateral ankle osteoarthritis
A Adverse impact on contralateral ankle osteoarthritis

Total Knee Arthroplasty in Patients With Ankle Osteoarthritis Affects Contralateral Ankle Alignment
and Postoperative Outcome of Total Knee Arthroplakstyomaet al, FAI 2024 Doi : 10.1177/1071100724283783
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Tibial diaphyseal lines
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Treatment Goal

Stable Tripod Reconstruction

Effect of Peritalar Subluxation Correction :’i‘mm@mu
for Progressive Collapsing Foot Deformity  iserfumismu

DOL 10.1177/1071 1007231192479
camMomeltal

on Patient-Reported Outcomes st

Cesar de Cesar Netto, MD, PhD'(®,

Nacime Salomao Barbachan Mansur, MD, PhD'2(0),

Matthieu Lalevee, MD, MSc'3(, Kepler Alencar Mendes de Carvalho, MD'(®,
Alexandre Leme Godoy-Santos, MD, PhD*, Ki Chun Kim, MD, PhD'-’G,
Francois Lintz, MD, MSc, FEBOT*®), and Kevin Dibbern, PhD'"




Coxa Pedis

3 separate anatomical joints

A TC
A TCN
A ccC

2 Functional Units
A TC-TCN
A TCN-CC

TriplanarMovement
Plantarflexion

A Inversion

A Adduction
Dorsiflexion

A Eversion

A Abduction

Motion between hindfoot and midfoot






Compensatory Mechanisms ST joint




88% convex
A More protective power (valgus deformati
A Less effect of Calcaneal Osteotomy

PeritalatnstabilityHintermaret al, FAl 2012, DOI10.113/FAI.2012.0450

DN

Morphology of the Posterior facet




Morphology of the Posterior facet

12% flat
A Risk of tilting talus

A Rigid Hindfoot and loss of Compensatory function TT joint

PeritalatnstabilityHintermaret al, FAl 2012, DOI10.113/FAI.2012.0450




Talo-Navicular Joint.

A Subtalar Complex
A Translate forefoot rotation to create a plantigrade foo
A Varus

A Hindfoot locked in Inversion




Talo-Navicular Joint.

A Subtalar Complex
A Translate forefoot rotation to create a plantigrade foo
A Valgus

A PCFD Peritalarinstability
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Tibia Rotation

Debridement Mortise
Take of osteophytes
Joint releases (TN)

Ligament Reconstruction

Medial




Congres Where to put osteotomy SM or IM ?
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TT joint arthritis will not improve after a COT A ST Joint

A has not OA
A Convex
A Unstable
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Effet of the COT

Effect of the SMOT

More effectivewhen
A Mobile ST Articulation
A Closerto the joint

The Effect of the Mobile Subtalar Joint on Calcaneal and

More effectivewhen
A RigidST

o

Change in HA (°)
s e wEEEERSE

Medial MCO Translation (mm)

Supramalleolar Osteotomies , Krause et al FAI 2021 DttOpsl ://1d00.i1.01r7g/71/01.1017171/10007712101017022171202975295




Normal Varus-Valgus Valgus-Varus Neutral
no peritalar instability peritalar instability peritalar instability peritalar instability

Hintermannet al. FootAnkle Clin N Am
2018 A B c

’

i

KnuppM. Foot &Ankle International 2017

Burssené\. Foot &Ankle International 2022
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Failing to plan, is Planning to fall

Paley et al, Principles of deformity correction, % edition ; Springer 2002
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Tibial Articular Surface Angle
A Normal : 8895°

A >95°:varus

A <88°:valgus

mLDTA 90°

(88°-95 )//

y




Congruency

Degree Of Tilt : <TAS TTS>

<4° = Congruent
>4° = Incongruent

TAS:Tibial Articular Surface Angle
TTS :Tibio Talar Surface Angle




Do we need additional surgeries ?

INCONGRUENT DEFORMITY
A TT and ST Correction in 3D
A But maximum correction at the ST Joint’4

A Coxa Pedis
A Apex of the Deformity near the ankle Joint

2L

Correction of the Hindfoot Alignment aftéBupramalleolarOsteomyin Ankle Varus Deformity A
ThreeDimensional Analysis Using Weightbearing (BuyssendlintermanFAO 2022 DOI 10.1177/247301421iso000009



Takakura Classification Radiological Classification
No Joint space narrowing, early sclerosis

Narrowing Joint space ( medial)
Obliteration of the joint space with subchondral bone contact (medially

Obliteration of complete bone space




CORA
true
apex

&
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Determination CORA

<//ﬁ:)

CORA

Intersection anatomical axis of the distal and proximal part of the bc
TRANSVERSE BISSECTOR

Line dividing the angle made at the intersection at the level of the C¢
An Osteotomy at any point of this line will correct the deformity



location of deformity = CORA

* obvious

* not obvious
* not att'same level as fracture
* outside bone
* injoint

Center of rotation of angulation



ACA & BISECTOR
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Convexity

Neutral

Opening wedge
osteotomy

Closing wedge
osteotomy




.
/
PN
/ .

4 b
< <
" Q@
\ o

[ X
\\?/

1

Congres
annuel international

dela SACOT

Osteotomy .

/\




S
N

Congres

annuel international

&s dela SACOT

24,25 et 26 janvier 2025

Osteotomy
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General explaination

Ankle application

Rule 1
- ACA onthe TBL (Transverse Bisecting Line)
- OTontheTBL

Colinear correction
No secondary displacement

Lenghtening if ACA on the convexe side
Shortening if ACA on the concave side
Very rarely applicable for DTO

Rule 2
- ACAontheTBL
- OT outside of the TBL

Colinear correction
No secondary displacement

Small bone contact area to manage

Rule 3 (most often use during classical opening or
closing)

- ACA outside of the TBL
- OT outside of the TBL

Secondary displacement to manage




Types of SMOT

Congruent Joint
Dome Osteotomy
FibulaOsteotomy




-

Dome Osteotomy
FibulaOsteotomy

Types of SMOT

-

Varus: Medial Opening wedge
Valgus : Medial Closing Wedge
Fibula ?

J




Types of SMOT

4 | a0 .
Congruent Joint >10° Angular Deformity
Dome Osteotomy Varus: Lateral Closing Wedge
Valgus : Lateral Opening Wedge

FibulaOsteotomy
Fibula Osteotomy )

(<10° angulamDeformity
Varus: Medial Opening wedge
Valgus : Medial Closing Wedge

Fibula ?
J







