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Disclosures

• Nuvasive Technologies

• Johnson & Johnson

• Osteosys

• ALM Ortho

• Patients with face 
showing have given 
consent
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Evolution in technique 

Classic

External 

Integrated 
ex + in fix

Internal

fixation

Decrease time in external fixation and rate of refracture

Important technical details needed for success



Evolution in approach

Limb Salvage Amputation

Osseointegration

Limb 
Replacement

Go for optimal functional result

Patient psychology and relationship with leg important factor



Femur and tibial osteotomy for large deformity



79



Distal femur and proximal tibial osteotomy

Avoid oblique joint line

Split correction of large deformity

Plan femur and tibia independently
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2025

1. Pediatric Deformity
2. Trauma
       Foot and Ankle
3. Adult Reconstruction
      Tumor
      Upper Extremity

3 Volumes



Preop: severe bowleg, knee pain
Hexapod frame & intra-articular 

osteotomy

















7 cm



2025

1. Pediatric Deformity
2. Trauma
       Foot and Ankle
3. Adult Reconstruction
      Tumor
      Upper Extremity

3 Volumes



Rotational deformity-femur

Prone Physical exam

CT scan
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40 deg

Normal
Femoral anteversion 
15 degrees (10-20 deg)

NOT COMFORTABLE



50 degrees 
anteversion



preop



During surgery
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Procedures:
Derotation osteotomies
-rotate knee external





2025

1. Pediatric Deformity
2. Trauma
       Foot and Ankle
3. Adult Reconstruction
      Tumor
      Upper Extremity

3 Volumes
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20 y/o male with untreated congenital 
short femur and fibular hemimelia
DLLD= 27mm
ILLD= 25+26= 51mm
including foot
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LLD split between femur and tibia
Correct valgus in tibia
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LLD 24 mm
Valgus deformity





Reverse Rule of Thumbs
Thumbs= olive wire location

Blocking screw is opposite location
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Fixator assisted blocking screw (FABS)
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Trajectory of nail = starting point + blocking screw
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2025

1. Pediatric Deformity
2. Trauma
       Foot and Ankle
3. Adult Reconstruction
      Tumor
      Upper Extremity

3 Volumes





6 cm 3 cm



6 cm 3 cm





Preop, etiology bone cyst







preop postop
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Final Frame



1. Cartilage Regeneration
2. Subchondral bone 

Remodeling

preop
1.3 years later



Paul preop





preop

postop





80% at 7 years



2025

1. Pediatric Deformity
2. Trauma
       Foot and Ankle
3. Adult Reconstruction
      Tumor
      Upper Extremity

3 Volumes



Traumatic bone
defect

Pitfall: flap and ST sagging into defect





Well aligned
And with equal leg lengths







Frame + Lengthening nail

bone LOSS=
12 mm LLD +
38 mm defect

= 50 mm









PABST



16 cm
PABST



PLATE ASSISTED BONE SEGMENT TRANSPORT (PABST)









Single Stage Osseointegration



Excess soft tissue

Poor fit; poor energy transfer
Mal-alignment bone-prosthesis

SOCKET PROBLEMS
Skin ulcers, perspiration
Frequent refitting
Poor fit- residuum size fluctuation
7% fracture
Lack of confidence with mobility





2025

1. Pediatric Deformity
2. Trauma
       Foot and Ankle
3. Adult Reconstruction
      Tumor
      Upper Extremity

3 Volumes



Preop: excessive soft tissue, 
poor control of leg







6 weeks after getting leg



2025

1. Pediatric Deformity
2. Trauma
       Foot and Ankle
3. Adult Reconstruction
      Tumor
      Upper Extremity

3 Volumes



Emily preop
extremely short femur













Preop → 1.5 years postop



2025

1. Pediatric Deformity
2. Trauma
       Foot and Ankle
3. Adult Reconstruction
      Tumor
      Upper Extremity

3 Volumes



Jesse F., 33 y/o male



8 year follow-up











2025

1. Pediatric Deformity
2. Trauma
       Foot and Ankle
3. Adult Reconstruction
      Tumor
      Upper Extremity

3 Volumes





Planning and Prep 
of tibia

• Percutaneous approach
– No need for removal bone
– Bone right under skin
– Do not anticipate soft tissue impingement

• Funnel shaped with bottle neck
• 20 x 130 planned
• Distal 2 cm is diaphyseal

• Reaming important
• Stability relies on diaphyseal fit

• More proximal tibia is wide
• Impaction important
• Stability in metaphyseal bone relies on 

bone impaction



REAMING

RASPING

PERCUTANEOUS APPROACH





9 and 22 months post OI



• Change is the law of life. 
And those who only 
look to the past or 
present are certain to 
miss the future

• Change is inevitable. 
Progress is optional

• John Maxwell

This Photo by Unknown Author is licensed under CC BY-SA

https://de.wikipedia.org/wiki/Attentat_auf_John_F._Kennedy
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