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 History 

• infection 

• static versus 

progressive deformity 

 Physical Exam 

• scars, previous 

surgrey 

• rotational deformities 

 Radiographs 











Osteotomy 

Correction through nonunion 

Acute 

Gradual 

Arthroplasty 

arthrodesis 



 External Fixation 

• Static 

• Dynamic 

 Intramedullary rod 

• Static 

• Dynamic 

 Plate/ screws 



Address all facets of deformity including 
length 

Gradual correction 
• Less traumatic 

• Patient feedback for position 

• Less risk of NV insult 

Minimally invasive exposure 
Weight bearing is allowed 

 



Easier, faster 
• Simultaneous correction of angulation, 

translation, rotation, and length 

• Uses a VIRTUAL hinge 

• No major frame adjustments needed 

• Ease of application 

 Rings first total residual method 

 Apply rings comfortably to each limb segment 

• Computer assisted 

 





Frontal plane 
• Angulation (e.g., varus) 

• Translation 

Sagittal Plane 
• Angulation (e.g., procurvatum) 

• Translation 

Axial Plane 
• Angulation (rotational deformity) 

• Translation (length, e.g, short) 









Large/ complex 

deformity 

Multi-level 

deformity 

Poor skin 

 Infection 

LLD 

Bone loss 

 

 





38 patients with tibial nonunions 

Nonunion type: 
• Mobile/ atrophic (23) 

• Partially mobile/ normotrophic (9) 

• Stiff/ hypertrophic (6) 

Bone Defects (23) 
• Average 5.9 cm (range: 1.5-16 cm) 

50% infected nonunions 

90% union rate 
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Normal Femur and Varus Tibia 

Use extension of femur mech axis for proximal tibia mech. axis 



 39 degrees varus 

deformity 

87 

87 



 11 degrees 

procurvatum 

 Anterior translation 

• 9 mm 

 Hypertrophic 

Nonunion 













 



Short = w sin (angle) 







  

  



PVD 











Use extension of femur mech axis for proximal tibia mech. axis 



PREOP 

46 



3 months 



5 months 







After resection  

And bead 

placement 



osteotomy 
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6 cm 



2 level correction 

Growth arrest 





2 separate programs 

Independent of eachother 



4 months 



lengthening 

Deformity 

correction 



  

 











  



Recurvatum 

Foot forward 
LLD 

varus 



Tibia recurvatum 

Ankle equinus, varus, ant. Trans, arthrosis 
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MAD 

36 mm 

lateral 

LLD 

4 cm 

87 

13 deg 

VALGUS 

13 deg 

CORA 
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Desired  

lateral 

translation 









EBI, Biomet Nail  

Custom LATN  

Targeting Device 



 

No contact between IM nail 

And External Fixation 













  



60 y/o woman, failed pilon fx, osteomyelitis, bone defect 



Bone defect + LLD 

= 13 cm 



Ankle fusion, gradual shortening, IV antibiotics, planned staged LATN  



10 cm 



10 cm 





9 mos 



  



























  















Alternative 

Does not burn 

bridges 

Minimally invasive 

Biological 

approach  

 Joint preservation 



 

Mechanical unloading 
of the joint 

• Cartilage reparative 
process 

Intermittent flow of 
joint fluid and changes 
in hydrostatic pressure 

• Weight bearing and ankle 
movement in frame 



 AD works well 

 

 AD preserves motion 

 

 AD does not burn 

bridges 





 



preop 

1.3 years later 



preop 1.3 years later 



  

  





before 

after 





  

 



6 inches 









preop 

 



 Address all facets of deformity including length 
• Multi-level treatments 

 Comprehensive treatment of tibial nonunion 
and malunion 

 Gradual correction 

 Less traumatic 

 Patient feedback for position 

 Less risk of NV insult 
 Minimally invasive exposure 
 Weight bearing is allowed 

 Infection- no internal hardware 
 





Realignment Osteotomy 











  











  









  

  



35 year old, femur + tibial deformity, LCL laxity, LLD, ACL laxity 







  



25 y/o, valgus, knee pain, lat compt DJD on scope, femur +tibia 



  

  



25 year old: This should last forever too!!!!????? 



  

  









Biological 

solutions 

Mechanical 

principles 
• “You can’t cheat the laws of 

physics”  

 



12 y/o, sarcoma excision prox tibia 

Reconstructed with free fibula. 

Nonunion, varus deformity, growth  

Arrest proximal tibia, flap-poor skin 

R, L tibia 300mm 

M=1.18 

300 x 1.18= 354 

354- 300= 54 mm 

54 mm x 60%= 33 mm 





L ankle valgus from free fibula 

Donor site 



Age 15.5 

L ankle straight, R tibia healed. 

LLD 3 cm as predicted. 

Plan: lengthen femur. 

Avoid tibia 







  

  



Failed free fibula reconstruction of  

Osteosarcoma resection 

LLD= 

6 cm 



Free fibula 

Nonunion 

+ 

deformity  

LLD 



8 cm (2 cm overlengthened) 

Nonunion repair 

Deformity correction 







6 mos 

8 cm 

Fracture of fibula 

 



1 year 



1 year 



  



EWINGS SARCOMA 



17 cm DEFECT 









 





  

 



Age 8 

Distal femur growth arrest 

Proximal tibial also 

LLD 7 cm 

Valgus deformity 

PLLD 

M= 1.47 

R femur= 350 x 1.47 

R femur will be 515 

515-350= 165 mm 

165 x 70%= 11.5 cm  

350 
343 

Plan: lengthen femur  

7 cm, correct valgus, 

Close growth plate. 

Additional lengthening 

of about 11 cm. femur 

and / or tibia  







  











  











  

 













  

  









  

 



Blount’s Disease 
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