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injuryinjury postpost--opop 6 6 momo 2 y2 y 3.5 y3.5 y 10 y10 y 15 y 17.5 y17.5 y

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

A Fact A Fact ……

Outcome is not always goodOutcome is not always good……

•• Ankle fracturesAnkle fractures

usually underestimatedusually underestimated

no longitudinal studiesno longitudinal studies

4th Foot and Ankle Symposium 
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Why does the treatment fail?Why does the treatment fail?

Initial misinterpretationInitial misinterpretation

extension of the osseous damageextension of the osseous damage

concomitant injuries of ligamentsconcomitant injuries of ligaments

insufficient Reductioninsufficient Reduction

malpositionmalposition

instabilityinstability

inadequate fixationinadequate fixation

instabilityinstability

Nonunion Nonunion -- MalunionMalunion

4th Foot and Ankle Symposium 
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Why does the treatment fail?Why does the treatment fail?

Initial misinterpretationInitial misinterpretation

extend of the osseous damageextend of the osseous damage

concomitant injuries of concomitant injuries of liggligg..

insufficient Reductioninsufficient Reduction

malpositionmalposition

instabilityinstability

inadequate fixationinadequate fixation

instabilityinstability

nonunion nonunion -- malunionmalunion
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1 week

ClassificationClassification

ShortShort--term complicationsterm complications

Fracture not healedFracture not healed

unstable situationunstable situation

mediummedium--termterm ComplicationsComplications

Fracture healed, stableFracture healed, stable

no secondary damageno secondary damage

LongLong--term complicationsterm complications

Fracture healed, stableFracture healed, stable

secondary damagesecondary damage

9 months

4th Foot and Ankle Symposium 
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ClassificationClassification

ShortShort--term complicationsterm complications

Fracture not healedFracture not healed

unstable situationunstable situation

mediummedium--termterm complicationscomplications

Fracture healed (Fracture healed (malunionmalunion), ), 

stablestable

no secondary damageno secondary damage

LongLong--term complicationsterm complications

Fracture healed, stableFracture healed, stable

secondary damagesecondary damage

4th Foot and Ankle Symposium 
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ClassificationClassification

ShortShort--term complicationsterm complications

Fracture not healedFracture not healed

instable situationinstable situation

mediummedium--termterm complicationscomplications

Fracture healed (Fracture healed (malunionmalunion))

no secondary damageno secondary damage

LongLong--term complicationsterm complications

Fracture healed, stableFracture healed, stable

secondary damagesecondary damage

4th Foot and Ankle Symposium 
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Selected CasesSelected Cases

•• ArmentariumArmentarium

osteotomiesosteotomies

ligament reconstructionligament reconstruction

tendon tendon tranferstranfers

•• Other optionsOther options

joint debridementjoint debridement

cartilage repaircartilage repair

joint distractionjoint distraction

arthrodesesarthrodeses of distal jointsof distal joints

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Salvage ProceduresSalvage Procedures

4th Foot and Ankle Symposium 
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Fracture not healedFracture not healed

•• ProblemsProblems

fibular shortening fibular shortening 

? fibular ? fibular malrotationmalrotation

tibiofibulartibiofibular diastasisdiastasis

lateral dislocation of taluslateral dislocation of talus

valgusvalgus tilt of talustilt of talus

incompetent deltoid ligamentincompetent deltoid ligament

……

6 we6 weinjuryinjury

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Early ComplicationsEarly Complications

4th Foot and Ankle Symposium 
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Fracture not healedFracture not healed

•• ReRe--Do ORIF fibulaDo ORIF fibula

tibiofibulartibiofibular congruencycongruency

•• SupramalleolarSupramalleolar osteotomyosteotomy

realign talusrealign talus

within the mortisewithin the mortise

normalize normalize syndesmoticsyndesmotic

loadload

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Early ComplicationsEarly Complications

4th Foot and Ankle Symposium 
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f, 44 yf, 44 y

•• pronationpronation trauma 14 motrauma 14 mo

Weber CWeber C--fracturefracture

complex ligament injurycomplex ligament injury

2 position screws2 position screws

rere--ORIF + 1 position screw 8 weORIF + 1 position screw 8 we

•• persistent painpersistent pain

•• pain, walking distance < 30 minpain, walking distance < 30 min

•• PF / DF 35 PF / DF 35 –– 0 0 –– 1515°°

•• instability feelinginstability feeling

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

Fracture healed (?)Fracture healed (?)

ArticularArticular structures preservedstructures preserved4th Foot and Ankle Symposium 
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6 we6 weprepre--opop 6 mo6 mo 13 mo13 mo 18 mo18 mo

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

4th Foot and Ankle Symposium 
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18 mo18 moprepre--opop 36 mo36 mo20 mo20 mo

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

4th Foot and Ankle Symposium 
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f, 52 yf, 52 y

•• pronationpronation trauma 26 motrauma 26 mo

Weber BWeber B--fracture (ORIF)fracture (ORIF)

deltoid ligament injury (cons)deltoid ligament injury (cons)

implant removal after 7 moimplant removal after 7 mo

•• persistent lateral painpersistent lateral pain

•• valgusvalgus deformitydeformity

•• walking distance < 30 minwalking distance < 30 min

•• PF / DF 35 PF / DF 35 –– 0 0 –– 1515°°

•• instability feelinginstability feeling

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

Fracture healedFracture healed

ArticularArticular structures preservedstructures preserved4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

After closing wedge After closing wedge 

osteotomyosteotomy of tibiaof tibia
After After osteotomyosteotomy and and 

lengthening of fibulalengthening of fibula

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

prepre--opop 2 mo2 mo5 years5 years

4th Foot and Ankle Symposium 
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f, 44 yf, 44 y

•• ankle fracture 20 moankle fracture 20 mo

ORIFORIF

•• persistent painpersistent pain

•• valgusvalgus deformitydeformity

•• pain, walking distance < 30 minpain, walking distance < 30 min

•• PF / DF 35 PF / DF 35 –– 0 0 –– 1515°°

•• proposed proposed arthrodesisarthrodesis

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

Fracture healedFracture healed

ArticularArticular structures preserved /structures preserved /

incongruencyincongruency
4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

StepStep--byby--Step ReconstructionStep Reconstruction

•• OsteotomiesOsteotomies

fibulafibula

tibia tibia 

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

8 mo8 mo

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

24 mo24 mo

4th Foot and Ankle Symposium 
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f, 16 yf, 16 y

•• ankle fracture 14 moankle fracture 14 mo

ORIFORIF

4 revision surgeries4 revision surgeries

•• persistent painpersistent pain

proposed fusion proposed fusion 

•• pain, walking distance < 30 minpain, walking distance < 30 min

•• PF / DF 25 PF / DF 25 –– 3 3 ––00°°

•• instability feeling, instability feeling, varusvarus

Fracture healedFracture healed

ArticularArticular structures preserved /structures preserved /

incongruencyincongruency

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

4th Foot and Ankle Symposium 
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2 2 yearsyears

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

2 2 yearsyears

4th Foot and Ankle Symposium 
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f, 48 yf, 48 y

•• ankle fracture 14 moankle fracture 14 mo

ORIFORIF

•• persistent painpersistent pain

IR + IR + arthrotomyarthrotomy after 6 moafter 6 mo

arthrotomyarthrotomy after 11 mo after 11 mo 

•• pain, walking distance < 30 minpain, walking distance < 30 min

•• PF / DF 35 PF / DF 35 –– 0 0 –– 1515°°

•• instability feelinginstability feeling

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

Fracture healedFracture healed

ArticularArticular structures preserved /structures preserved /

incongruencyincongruency
4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

4th Foot and Ankle Symposium 
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prepre--opop 2 mo2 mo 6 mo6 mo

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Intermediate ComplicationsIntermediate Complications

4th Foot and Ankle Symposium 
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f, 42 yf, 42 y

•• ankle fracture 9 moankle fracture 9 mo

ORIFORIF

•• persistent painpersistent pain

laterallateral

dorsiflexiondorsiflexion

•• pain, walking distance < 20 minpain, walking distance < 20 min

•• PF / DF 35 PF / DF 35 –– 0 0 –– 1515°°

•• instability feelinginstability feeling

•• bilateral bilateral pespes planovalgusplanovalgus deformitydeformity

Fracture healedFracture healed

ArticularArticular structures destroyedstructures destroyed

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Late ComplicationsLate Complications

4th Foot and Ankle Symposium 
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prepre--opop 2 days2 days 11 days11 days 6 we6 we 9 mo9 mo

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Late ComplicationsLate Complications

4th Foot and Ankle Symposium 
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prepre--opop intraintra--opop

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Late ComplicationsLate Complications

4th Foot and Ankle Symposium 
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intraintra--opop postpost--opop 8 we8 we 13 we13 we 24 we24 we

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

4th Foot and Ankle Symposium 
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4 mo ...4 mo ... 14 mo ...14 mo ...

18 mo18 mo4 mo4 moprepre--opop

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

4th Foot and Ankle Symposium 
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m, 56 ym, 56 y

•• ankle fracture 11 moankle fracture 11 mo

hangighangig--glider / high Impactglider / high Impact

ORIFORIF

•• persistent painpersistent pain

osteophytesosteophytes 8 mo 8 mo 

•• pain, walking distance < 15 minpain, walking distance < 15 min

•• PF / DF 30 PF / DF 30 –– 0 0 –– 1515°°

•• instability feelinginstability feeling

•• high sports demandhigh sports demand

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Late ComplicationsLate Complications

Fracture healedFracture healed

ArticularArticular structures destroyedstructures destroyed4th Foot and Ankle Symposium 
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injuryinjury 3 mo3 mo

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Late ComplicationsLate Complications

9 mo9 mo

4th Foot and Ankle Symposium 
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9 mo9 mo intraintra--opop 2 mo2 mo

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Late ComplicationsLate Complications

8 mo8 mo

4th Foot and Ankle Symposium 
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8 mo8 mo intraintra--opop 4 mo4 mo 48 mo48 mo

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Late ComplicationsLate Complications

4th Foot and Ankle Symposium 
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Period from 1995 Period from 1995 -- 20082008

•• n = 69n = 69 ff == 3232

mm == 3737

•• ageage 45 y45 y (21 (21 –– 69 y)69 y)

•• malalignmentmalalignment / malformation/ malformation

valgusvalgus 4141

varusvarus 2323

extensionextension 3 3 

flexionflexion 2 2 

rotationrotation 11

intraarticularintraarticular 66
12 12 momo 72 72 momo

injuryinjury 2 2 momo

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

CasuisticCasuistic

4th Foot and Ankle Symposium 
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•• delayed wound healingdelayed wound healing 3/4/6/8 weeks3/4/6/8 weeks 44

•• delayed uniondelayed union 15/18/24 weeks15/18/24 weeks 33

•• residual residual hindfoothindfoot malalignmentmalalignment 33

•• progressive osteoarthritisprogressive osteoarthritis TAR TAR 12/26/29 months12/26/29 months 33

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

ComplicationsComplications (n = 69)(n = 69)

25 mo after 25 mo after osteotomyosteotomy12 mo after 12 mo after osteotomyosteotomy6 mo after injury / ORIF6 mo after injury / ORIF

4th Foot and Ankle Symposium 

 

Managing Complications  

in Foot & Ankle Surgery 

 

UNIKLINIK BALGRIST 

 

September 20th/21st  2012



Operative CorrectionOperative Correction

•• mostly advisedmostly advised

as early as possibleas early as possible

appropriate diagnosticsappropriate diagnostics

appropriate planningappropriate planning

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

ConclusionsConclusions

60 60 momo

4th Foot and Ankle Symposium 
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Operative CorrectionOperative Correction

•• mostly advisedmostly advised

as early as possibleas early as possible

appropriate diagnosticsappropriate diagnostics

appropriate planningappropriate planning

•• surgical possibilitiessurgical possibilities

rere--osteosynthesisosteosynthesis

osteotomiesosteotomies

correction of deformity correction of deformity 

ligament reconstructionligament reconstruction

micro fracturingmicro fracturing

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

ConclusionsConclusions

48 48 momoprepre--opop

4th Foot and Ankle Symposium 
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Cave !Cave !

•• use appropriate techniquesuse appropriate techniques

m, 28 ym, 28 y

•• ankle fracture 22 moankle fracture 22 mo

ORIFORIF

•• infection, paininfection, pain

IR after 8 mo IR after 8 mo 

•• walking distance > 3 hwalking distance > 3 h

•• PF / DF 25 PF / DF 25 –– 0 0 –– 2525°°

•• problems with pushproblems with push--offoff

•• high sports demandshigh sports demands

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

ConclusionsConclusions

4th Foot and Ankle Symposium 
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prepre--opop intraintra--opop 6 we6 we 8 mo8 mo

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

Cave !Cave !

ThereThere isis nothingnothing thatthat surgerysurgery

cannotcannot makemake worseworse !!

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

ConclusionsConclusions

Where are the limitations ?Where are the limitations ?

•• Not determined yetNot determined yet

need more experienceneed more experience

•• SpectSpect--CTCT

may helpmay help

4th Foot and Ankle Symposium 

 

Managing Complications  

in Foot & Ankle Surgery 

 

UNIKLINIK BALGRIST 

 

September 20th/21st  2012



Where are the limitations ?Where are the limitations ?

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

ConclusionsConclusions

f, 35 yf, 35 y

•• supinationsupination trauma 11 motrauma 11 mo

external external fixatorfixator

ORIFORIF

infectioninfection

implant removalimplant removal

GentamycinGentamycin chainchain

•• varusvarus deformitydeformity

•• painpain

•• walking distance < 30 minwalking distance < 30 min

•• PF / DF 30 PF / DF 30 –– 0 0 –– 1010°°

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

ConclusionsConclusions

Be Optimistic!Be Optimistic!

6 weeks6 weeks 11 mo11 mo

4th Foot and Ankle Symposium 
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Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

ConclusionsConclusions

prepre--opop postpost--opop 6 weeks6 weeks 24 months24 months

Be Optimistic!Be Optimistic!

4th Foot and Ankle Symposium 

 

Managing Complications  

in Foot & Ankle Surgery 

 

UNIKLINIK BALGRIST 

 

September 20th/21st  2012



After 6 YearsAfter 6 Years

•• Pain freePain free

•• Satisfactory functionSatisfactory function

Correcting Correcting OsteotomiesOsteotomies after Ankle Fracturesafter Ankle Fractures

ConclusionsConclusions

4th Foot and Ankle Symposium 
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