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Native alignment

• Mechanical neutrality achieved 
through:

• Valgus distal femoral angle 
(0-3deg)

• Varus proximal tibial angle 
(0-3deg)

• Mechanically neutral, 
oblique joint line
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Native alignment

• Constitutional varus

• Joint line obliquity in extension

• Coronal alignment through 
ROM is a function of femoral 
alignment and rotation as well as 
tibial alignment



Biomechanics



Biomechanics



Pathological changes



Pathological changes



Pathological changes



Pathological changes



Varus deformity
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Varus deformity
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Correctable Varus deformity, lateral laxity
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Correctable Varus deformity, lateral laxity



Fixed Varus deformity
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Dealing with varus deformity
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Varus >10deg

Intra-articular

Correctable

Bone defects

Soft tissue 
insufficiency

Uncorrectable Soft tissue 
balancing

Extra-articular

Correctable 
through the joint

Osteotomy
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Fixed varus
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Fixed varus
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Fixed varus
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Fixed varus
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Fixed varus + Posterolateral incompetence
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Fixed varus + Posterolateral incompetence



HKA: 3VAR

LDFA: 2 VAL

MPTA: 3 VAR

JLCA: 2 VAR

HKA: 20VAR

LDFA: 7  VAR

MPTA: 7 VAR

JLCA: 6 VAR

Extra-articular deformity
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Summary
• The majority of knees show varus 

physiological alignment

• Over time this can be exacerbated by 
intra-articular injury

• Analyse the deformity by site and 
correctability

• Treat the deformity where you find it

• Beware convex side laxity – be prepared 
to balance and increase constraint when 
necessary
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