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OverviewOverview

ValgusValgus VarusVarus
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Etiology of Deltoid DysfunctionEtiology of Deltoid Dysfunction


 

Posterior Tibial Tendon Posterior Tibial Tendon 
DysfunctionDysfunction


 
Stage IVStage IV


 

Triple with valgus malunionTriple with valgus malunion
(Song SJ, Lee S, O’Malley et. al.  Deltoid ligament strain after correction of 
acquired flatfoot deformity by triple arthrodesis.  
Foot Ankle Int.  21(7):573-577, 2000)



 
Increased strain with tripleIncreased strain with triple



 
RecommendedRecommended


 

Neutral position of tripleNeutral position of triple



 

Medial slide if neededMedial slide if needed
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Valgus DeformityValgus Deformity


 

Assymetric loadAssymetric load


 
Abnormal forcesAbnormal forces


 
Lateral Lateral 


 

Increased pressure on articular cartilageIncreased pressure on articular cartilage



 

Accelerated wearAccelerated wear



 
MedialMedial


 

Increased tension on Deltoid ligamentIncreased tension on Deltoid ligament



 

Attenuated/Incompetent medial restraintAttenuated/Incompetent medial restraint



 

Decreased pressure on subchondral boneDecreased pressure on subchondral bone



 

Osteopenic boneOsteopenic bone
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Joint ForcesJoint Forces

Minimal Deformity
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Joint ForcesJoint Forces

Severe Deformity
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Joint ForcesJoint Forces

Triple arthrodesis
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Tibiotalar Joint Contact PressureTibiotalar Joint Contact Pressure


 

Cadaveric Study with simulated flatfootCadaveric Study with simulated flatfoot
(Friedman et. al. FAI 2001)(Friedman et. al. FAI 2001)

Medial Lateral3rd Foot and Ankle Symposium 
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Bad flatfoot = Stage IV?Bad flatfoot = Stage IV?


 

Signficant pes planusSignficant pes planus


 
Deltoid may not see stress if hindfoot Deltoid may not see stress if hindfoot 
mobilemobile
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Severe hindfoot deformity without Severe hindfoot deformity without 
significant ankle valgussignificant ankle valgus
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Why Stage IV?Why Stage IV?


 

Transfer of stress from Calcaneus Transfer of stress from Calcaneus 
to Talusto Talus


 
Persistent ligamentous connectionPersistent ligamentous connection


 

Hindfoot DJDHindfoot DJD


 

Iatrogenic (Triple)Iatrogenic (Triple)
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Treatment Strat Treatment Strat -- NonopNonop


 

Cadaveric Model Cadaveric Model –– Medial slide calc ost vs. Medial slide calc ost vs. 
UCBL  UCBL  (Havenhill TG, Toolan BC, and Draganich LF.  FAI 2005)(Havenhill TG, Toolan BC, and Draganich LF.  FAI 2005)
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Treatment Strat Treatment Strat -- NonopNonop


 

Cadaveric Model Cadaveric Model –– Medial slide calc ost vs. Medial slide calc ost vs. 
UCBL  UCBL  (Havenhill TG, Toolan BC, and Draganich LF.  FAI 2005)(Havenhill TG, Toolan BC, and Draganich LF.  FAI 2005)
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Treatment Strat Treatment Strat -- NonopNonop


 

Focus is to shift peak pressure towards Focus is to shift peak pressure towards 
neutralneutral


 
UCBLUCBL


 
FlexibleFlexible


 

Minimize strain across the deltoid ligamentMinimize strain across the deltoid ligament


 
AFO/ArizonaAFO/Arizona


 
Control hindfootControl hindfoot


 

Shift peak pressureShift peak pressure



 
Stabilize AnkleStabilize Ankle


 

Decrease strain upon deltoidDecrease strain upon deltoid
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Treatment Strat Treatment Strat -- OperativeOperative


 

GoalsGoals


 
Decrease peak pressureDecrease peak pressure


 

Shift location of peak pressure to neutralShift location of peak pressure to neutral


 

Minimize strain on DeltoidMinimize strain on Deltoid
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Concept of Medial Column Concept of Medial Column 
StabilizationStabilization

Unstable Medial Column - precludes normalization 
of hindfoot alignment
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Concept of Medial Column Concept of Medial Column 
StabilizationStabilization

Arthrodesis of both the N-C joint and the 1st TMT 
is required to correct the deformity
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OutcomesOutcomes


 

Isolated Medial Column StabilizationIsolated Medial Column Stabilization
(Greisberg et al.  CORR: 435 (197(Greisberg et al.  CORR: 435 (197--202 202 –– 2005)2005)


 

Radiographic outcomes onlyRadiographic outcomes only


 
19 total 19 total -- 13 patients with combined NC and 113 patients with combined NC and 1stst 

TMT for AAFDTMT for AAFD


 
Improvement in both the Lateral 1st Talometatarsal Improvement in both the Lateral 1st Talometatarsal 
angle and Talonavicular coverageangle and Talonavicular coverage
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OutcomesOutcomes
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Joint ForcesJoint Forces
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Joint ForcesJoint Forces
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Joint ForcesJoint Forces
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Joint ForcesJoint Forces
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Joint ForcesJoint Forces
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Joint ForcesJoint Forces

MCO

• Correction occurs 
through ST joint 
with minimal 
effect of Ankle
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Triple ArthodesisTriple Arthodesis

MCO

• Deformity 
correction focused 
at the ankle joint
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Valgus DeformityValgus Deformity


 

Surgical Strategies Surgical Strategies –– Overall ConceptsOverall Concepts


 
FlexibleFlexible
Medial Column stablization criticalMedial Column stablization critical



 
Correct Hindfoot deformityCorrect Hindfoot deformity



 
Minimize stress on the deltoid ligamentMinimize stress on the deltoid ligament



 
Decrease and realign peak pressureDecrease and realign peak pressure


 

RigidRigid
Triple arthrodesis with Medial slideTriple arthrodesis with Medial slide



 
Decrease strain on the deltoid ligamentDecrease strain on the deltoid ligament

Correct residual forefoot varusCorrect residual forefoot varus
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Varus DeformityVarus Deformity
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Varus DeformityVarus Deformity

Assymetric loadAssymetric load
Abnormal forcesAbnormal forces
MedialMedial

 Increased pressure on articular cartilageIncreased pressure on articular cartilage

Accelerated wearAccelerated wear

LateralLateral
 Increased tension on ATFL/CFLIncreased tension on ATFL/CFL

Attenuated/Incompetent lateral Attenuated/Incompetent lateral 
restraintrestraint
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Varus DeformityVarus Deformity


 

Not just the opposite of a Valgus deformityNot just the opposite of a Valgus deformity


 
No instability between the talus and calcaneusNo instability between the talus and calcaneus


 
Increasing deformity => Increased stress on CFLIncreasing deformity => Increased stress on CFL


 

HSMN must be consideredHSMN must be considered


 
Associated tendon transfer may be requiredAssociated tendon transfer may be required



 
Deformity may progress over time despite bony Deformity may progress over time despite bony 
rebalancingrebalancing


 

Limited hindfoot eversionLimited hindfoot eversion


 
Orthotic management difficultOrthotic management difficult
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Varus DeformityVarus Deformity


 

Increased Peak PressureIncreased Peak Pressure (Krause F, et. al.  JBJS Br.  2007)(Krause F, et. al.  JBJS Br.  2007)

3rd Foot and Ankle Symposium 

 
Arthritic Disorders of  the Foot and Ankle 

Diagnosis and Management 

 
UNIKLINIK BALGRIST 

 
  September 9th, 2011



Varus DeformityVarus Deformity


 

Medial Translation of the Peak PressureMedial Translation of the Peak Pressure
(Krause F, et. al.  JBJS Br.  2007)(Krause F, et. al.  JBJS Br.  2007)
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Varus DeformityVarus Deformity


 

Ankle Pressure s/p Calc OsteotomyAnkle Pressure s/p Calc Osteotomy
(Krause F, et. al.  Foot Ankle Int. 2010)(Krause F, et. al.  Foot Ankle Int. 2010)


 

Cavovarus model Cavovarus model -- Anaylsis of 3 osteotomiesAnaylsis of 3 osteotomies
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Varus DeformityVarus Deformity


 

Z lateral closing wedge with lateralization >Z lateral closing wedge with lateralization >


 

Z with isolated lateral translation >Z with isolated lateral translation >


 

Z lateral closing wedgeZ lateral closing wedge


 

Each showed significant pressure shift Each showed significant pressure shift 
laterally.laterally.

Take home Take home –– Shift is key.Shift is key.
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Address Hindfoot Only?Address Hindfoot Only?
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Operative Intervention Operative Intervention –– 22.3 mos mean f/u22.3 mos mean f/u


 
Joint debridementJoint debridement


 

Medial ligament releaseMedial ligament release


 

Lateral collateral reconstruction (Brostrom)Lateral collateral reconstruction (Brostrom)


 

Lateral calcaneal slide osteotomyLateral calcaneal slide osteotomy
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ResultsResults
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Address Hindfoot Only?Address Hindfoot Only?
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Address Hindfoot Only?Address Hindfoot Only?
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Joint ForcesJoint Forces
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Joint ForcesJoint Forces
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Joint ForcesJoint Forces
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Joint ForcesJoint Forces

3rd Foot and Ankle Symposium 

 
Arthritic Disorders of  the Foot and Ankle 

Diagnosis and Management 

 
UNIKLINIK BALGRIST 

 
  September 9th, 2011



Joint ForcesJoint Forces
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ConclusionConclusion


 

Hindfoot Deformity is critical to evaluate in Hindfoot Deformity is critical to evaluate in 
the setting of assymetric ankle arthritisthe setting of assymetric ankle arthritis


 

2 primary causes2 primary causes
Collateral ligament strain and laxityCollateral ligament strain and laxity



 
(Incongruent Joint)(Incongruent Joint)

Supra physiologic pressure on articular Supra physiologic pressure on articular 
cartilagecartilage


 
(Congruent Joint)(Congruent Joint)

CombinedCombined
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ConclusionConclusion


 

ValgusValgus


 
Medial column stabilizationMedial column stabilization



 
Medial slide osteotomyMedial slide osteotomy


 

May be used in flexible deformity (minimal shift on May be used in flexible deformity (minimal shift on 
articular pressure)articular pressure)



 

Critical in triple arthrodesisCritical in triple arthrodesis


 

VarusVarus


 
Lateral slide calcaneal osteotomyLateral slide calcaneal osteotomy


 

Proven to shift pressure laterallyProven to shift pressure laterally



 
DF osteotomy 1DF osteotomy 1stst metatarsalmetatarsal



 
In setting of DJD, perform both to In setting of DJD, perform both to ““overover--correctcorrect””


 

Concomitant soft tissue reconstruction as Concomitant soft tissue reconstruction as 
indicatedindicated
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Thank YouThank You
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