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Why does the medial Why does the medial 
compartment degenerate?compartment degenerate?

 Adduction momentAdduction moment

 Intrinsic vs. extrinsic varus momentIntrinsic vs. extrinsic varus moment

 Function of musclesFunction of muscles

 Rotational contributionRotational contribution

 PP-- body weightbody weight

 LL-- muscular muscular 
forceforce

 RR-- resultantresultant
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 EVD depends on EVD depends on 
b d h bitb d h bitbody habitusbody habitus

 IVD depends on knee IVD depends on knee 
alignmentalignment

 GVD is the GVD is the 
combination of thecombination of thecombination of the combination of the 
twotwo

Thomine, et al 1981

Treatment optionsTreatment options

 OsteotomyOsteotomy

 Unicompartmental kneeUnicompartmental knee

 UnispacerUnispacer
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Osteotomy Ideal candidateOsteotomy Ideal candidate

 Young  Young  

 Active Active 

 Not too heavyNot too heavy

 Coventry: Less than 1.32X ideal body Coventry: Less than 1.32X ideal body 
weightweight
Coventry MB Ilstrup J Bone Joint Surg 75(2):196Coventry MB Ilstrup J Bone Joint Surg 75(2):196--201 1993201 1993Coventry MB, Ilstrup J Bone Joint Surg..75(2):196Coventry MB, Ilstrup J Bone Joint Surg..75(2):196--201, 1993.201, 1993.

CTQ

Ideal candidate 2Ideal candidate 2

 Flexion arc greater that 90 degFlexion arc greater that 90 deg

 No significant flexion contractureNo significant flexion contracture

 Varus less than 12 degreesVarus less than 12 degrees

CTQCTQ
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Relative contraindications: patientRelative contraindications: patient

Inflammatory arthritisInflammatory arthritis
Significant patelloSignificant patello--femoral OAfemoral OASignificant patelloSignificant patello--femoral OAfemoral OA
Varus thrust or ligamentous instabilityVarus thrust or ligamentous instability
Age greater than 60Age greater than 60

CTQ

TechniquesTechniques

Lateral closing wedge (coventry)Lateral closing wedge (coventry)g g ( y)g g ( y)
Medial Opening wedgeMedial Opening wedge

Puddu platePuddu plate
External fixatorExternal fixator

CrescenticCrescentic
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Target alignmentTarget alignment

 Fujisawa pointFujisawa point CTQ
 .66 distance from .66 distance from 

lateral margin to tibial lateral margin to tibial 
spinespine

 Overcorrection of Overcorrection of 
tibiotibio--femoral axis to 7 femoral axis to 7 

CTQ

to 10 degrees  (6 is to 10 degrees  (6 is 
normal)normal)

Measurement Measurement 
of correction of correction 

angleangleangleangle
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OutcomesOutcomes

 10 year results range from 28 to 80%* 10 year results range from 28 to 80%* 
( t i th 60’ )( t i th 60’ )(most in the 60’s)(most in the 60’s)

 Undercorrection highly correlated with Undercorrection highly correlated with 
poor resultpoor result

 “reliable longevity of a proximal tibial “reliable longevity of a proximal tibial 
osteotomy is approximately 6 yearsosteotomy is approximately 6 years

CTQ

CTQosteotomy is approximately 6 yearsosteotomy is approximately 6 years
 Ritter, Fechtman, J Arthroplasty, 1988Ritter, Fechtman, J Arthroplasty, 1988

Matthews, et. Al, 1988
Hernigou, et. Al, 1987
Healy and Riley, 1986

CTQ

ComplicationsComplications

 Peroneal nerve injuryPeroneal nerve injury
 Popliteal artery lacerationPopliteal artery laceration Popliteal artery lacerationPopliteal artery laceration
 Compartment syndromeCompartment syndrome
 Hardware failureHardware failure
 NonNon--union, malunionunion, malunion
 Patella inferaPatella infera

I tI t ti l f tti l f t IntraIntra--articular fracturearticular fracture
 overcorrectionovercorrection
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“S f ” f“S f ” f“Safe zone” for “Safe zone” for 
fibular fibular 

osteotomyosteotomy

CTQ

Consequences for revisionConsequences for revision

 Lateral column Lateral column 
h t ih t ishorteningshortening

 Ligament imbalanceLigament imbalance

 Broken hardwareBroken hardware

 Exposure problems Exposure problems 
(patella infera)(patella infera)(patella infera)(patella infera)

 Outcomes clearly worse Outcomes clearly worse 
than primary TKRthan primary TKR

CTQ

CTQ
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Lateral column shorteningLateral column shortening

 Can move the center Can move the center 
f th l t l t llf th l t l t llof the plateau laterallyof the plateau laterally

CTQ

TKR after HTOTKR after HTO

 Comparing post HTO TKR to primary Comparing post HTO TKR to primary 
TKR 81% d d t 100% dTKR 81% d d t 100% dTKR, 81% good compared to 100% goodTKR, 81% good compared to 100% good
 Katz, Hungerford,Krackow JBJS 1987Katz, Hungerford,Krackow JBJS 1987

 Results of TKR after HTO are comparable Results of TKR after HTO are comparable 
to revision TKR, not primary TKRto revision TKR, not primary TKR
 Mont Antonaides Krackow Clin Orth 1994Mont Antonaides Krackow Clin Orth 1994 Mont, Antonaides, Krackow, Clin Orth 1994Mont, Antonaides, Krackow, Clin Orth 1994
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Advantages of Opening Advantages of Opening 
WedgeWedge

 Ease of operative Ease of operative 
t h it h itechniquetechnique

 Minimal muscle dissectionMinimal muscle dissection

 Easily adjustable Easily adjustable 
intraoperativelyintraoperatively

 No patella height changeNo patella height change

 No lateral shorteningNo lateral shorteningNo lateral shorteningNo lateral shortening

Advantages of Opening Advantages of Opening 
WedgeWedge

 Proximal tibProximal tib--fib joint undisturbedfib joint undisturbed

Easy intraoperative correctionEasy intraoperative correction Easy intraoperative correctionEasy intraoperative correction

 Osteotomy away from neurovascular Osteotomy away from neurovascular 
structuresstructures

 Less risk of compartment syndromeLess risk of compartment syndrome

 Combination with ACL reconstruction or Combination with ACL reconstruction or 
OATs procedureOATs procedure

 Less translation of osteotomyLess translation of osteotomy
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DisadvantagesDisadvantages

 Delayed union / nonunionDelayed union / nonunion

 Need for autologous bone graftNeed for autologous bone graft

 No adjustment after surgeryNo adjustment after surgery

 Retained hardwareRetained hardware

 Partial MCL releasePartial MCL release

Preoperative planningPreoperative planning

 Weightbearing longWeightbearing long--leg leg 
di hdi hradiographsradiographs
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ApproachApproach

 ArthroscopyArthroscopy

 1mm of correction per 1mm of correction per 
degreedegree

 MCL elevated and split MCL elevated and split 
longitudinally to protectlongitudinally to protect

Careful placement ofCareful placement of

CTQ

 Careful placement of Careful placement of 
posterior retractor (posterior retractor (poplitealpopliteal
artery injury)artery injury) CTQ

 Check under flouro to confirm bearing line.Check under flouro to confirm bearing line.

 Don’t open anteriorly too much! This will Don’t open anteriorly too much! This will 
increase posterior slopeincrease posterior slope

Proximal then distal screwsProximal then distal screws CTQ Proximal then distal screws.Proximal then distal screws. CTQ
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Technique pitfallsTechnique pitfalls
 Tends to increase Tends to increase 

posterior slopeposterior slope CTQ
 Medial laxity may Medial laxity may 

lead to lead to 
undercorrectionundercorrection

 The ability to The ability to 
decrease the tibialdecrease the tibialdecrease the tibial decrease the tibial 
slope= good slope= good 
choice for PCL choice for PCL 
deficientdeficient CTQ

Plate breakagePlate breakage

 Ratio of the experimental failure load to Ratio of the experimental failure load to 
th l l t d ti t f th k j i tth l l t d ti t f th k j i tthe calculated estimate of the knee joint the calculated estimate of the knee joint 
forces during gait forces during gait 

 1.07 in axial compression 1.07 in axial compression 

 0.925 in torsion0.925 in torsion

Load during level walking slightly exceedsLoad during level walking slightly exceeds

CTQ

 Load during level walking slightly exceeds Load during level walking slightly exceeds 
the failure load the failure load 

Am J Knee Surg. 1999 Summer;12(3):148-53
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Medial compartment Medial compartment 
replacementreplacement

 Older patient with sedentary lifestyle “first Older patient with sedentary lifestyle “first 
d l t l t”d l t l t”and last replacement”and last replacement”

 Middle aged patient “bridge arthroplasty”Middle aged patient “bridge arthroplasty”

CTQ

ContraindicationsContraindications

 Inflammatory diseaseInflammatory disease

 Poor bone qualityPoor bone quality

 PatelloPatello--femoral or lateral compartment femoral or lateral compartment 
diseasedisease

 Relative contraindications: High activity Relative contraindications: High activity 
(laborer) or heavy weight (over 90kg)(laborer) or heavy weight (over 90kg)(laborer) or heavy weight (over 90kg)(laborer) or heavy weight (over 90kg)

CTQ
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AdvantagesAdvantages

 Quick recovery! (only benefit supported by Quick recovery! (only benefit supported by 
literature)literature) CTQliterature)literature)

 4 ligament preservation4 ligament preservation-- knees feel more knees feel more 
normalnormal

 Minimal bone resection with newer designsMinimal bone resection with newer designs

 Minimal impact on subsequent arthroplastyMinimal impact on subsequent arthroplasty

CTQ
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Repicci UniRepicci Uni

 Very small incisionVery small incision

N d t blN d t bl No need to sublux No need to sublux 
patellapatella

 Minimal bone Minimal bone 
resectionresection

Repicci disadvantagesRepicci disadvantages

 Essentially unEssentially un--instumentedinstumented

 Parts seated with a burrParts seated with a burr

 Tibia can subside if tibial bone is poor Tibia can subside if tibial bone is poor 
qualityquality
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Instrumented uniInstrumented uni

 More familiar More familiar 
t h it h itechniquetechnique

 Metal backed tibiaMetal backed tibia

 Greater accuracyGreater accuracy

 Components Components 
larger and resectlarger and resectlarger and resect larger and resect 
more bonemore bone
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Failed UNIFailed UNI

 Too many fixation Too many fixation 
pins in proximal tibiapins in proximal tibiapins in proximal tibia pins in proximal tibia 
may cause stress may cause stress 
riserriser

 Femur not lined up Femur not lined up 
over tibial component over tibial component 
will cause edgewill cause edgewill cause edge will cause edge 
loadingloading

CTQ
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Reasons for failureReasons for failure

 Progression ofProgression of Progression of Progression of 
diseasedisease

 Heavy activityHeavy activity

 Patellar Patellar 
impingementimpingement

CTQ
p gp g

 Medial loading of Medial loading of 
the tibiathe tibia
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UnispacerUnispacer

UnispacerUnispacer


