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Destruction of knee 
• TKR not option 

 Risk of infection 

 Poor soft tissue 

 Arthrofibrosis 

• Failed TKR 

 Multiple failures 

 Poor soft-tissues 

 Loss of extensor mechanism 

 Stiff knee 

 Virulent organism 



Frame versus nail 

Gradual versus acute shortening 

Bone lengthening vs. Shoe lift 
• Femur vs. tibial lengthening 



 IM nail 
• With antx cement 

• Staged lengthening with nail 

Circular frame 
• Acute shortening 

• Gradual shortening 

• Limb lengthening/ transport 

Staged IM nail after frame 
 



55 y/o M 

Femur condyle fracture 3 yrs ago 

Pain, RSD, contracture 

60 deg flexion contracture 





Aim for 10 deg flexion  

And 1.5 cm shortening 



  

  



Septic arthritis and  

osteomyelitis  

post trauma 















 







INJURY 

MCA vs sanitation truck 

STEVEN: case 2 



Preop 

12 cm defect 



Postop #1 



10 months 12 months 



7 cm  lengthening 

4.5 cm lengtheing 

Knee arthrodesis 





  



Bone loss/ defect 

 Infection 

Soft-tissue envelope 

LLD 

Deformity 

Scar tissue 

Poor host 

 



Eradicate 

infection 

Fuse joint 

Single stage 

surgery 

Optomize leg 

length 

 



Infected; knee contracture 



Good bone stock; 

Great compression 

With frame 

One stage surgery 



10 degrees flexion 

4 months in frame 



  

  







Refracture; nonunion 

Poor bone stock; spot welding 



  

 





Acute shortening; difficult to get compression 

Antibiotic coated IM nail 

Smith & Nephew nails are not FDA cleared for this use  

and Smith & Nephew does not promote this use  







 





6 inches 









preop 

 





Lateral approach to avoid  

Anterior skin 















 







  







Extension from ant. bone loss is dysfunctional  



  





Defect closed gradually; poor bone stock for healing 



Secondary IM nailing with antx coated rod 

Smith & Nephew nails are not FDA cleared for this use  

and Smith & Nephew does not promote this use  



Smith & Nephew nails are not FDA cleared for this use  

and Smith & Nephew does not promote this use  



Smith & Nephew nails are not FDA cleared for this use  

and Smith & Nephew does not promote this use  



  

  











  





Smith & Nephew nails are not FDA cleared for this use  

and Smith & Nephew does not promote this use  



  

 



Soft-tissue 
• Medial & lateral approaches 

• Gradual shortening 

• Use VAC 

Knee fusion 
• 10 deg. Flexion 

• 1.5 cm shortening 

• One stage surgery/ avoid large spacers 

• Easier with fewer revision surgeries 

• IM rod is good when bone stock poor 

• Antibiotic coated locked rod 

• MIS PC plating /screws to prevent refracture 

 

 

 



 Great stability from multi-planar frame 

 Less risk in active or h/o infection 

 Ability to achieve precise anatomic alignment 

 Adjustment of position post-operatively 

 Gradual compression to stimulate arthrodesis 

 Ability to be WBAT 

 Easy to remove 

 Simultaneous lengthening or bone transport 



Knee arthrodesis and simultaneous leg 

lengthening can be done successfully 

Optimize leg lengths during arthrodesis 

Optimal leg alignment 

Advantageous in presence or history of 

infection 

 



 Main indications for knee arthrodesis is 
destroyed  knee joint with infection and bone 
loss 

 Ilizarov frame is advantageous 
 Fusion alone results in excessive LLD 
 Simultaneous lengthening can optimize LLD to 

about 1.5 cm in young patient 
 Older patient-would use shoe lift 
 Equinus contracture is problem 
 Would lengthen distal femur ideally if possible 
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No Disclosures 



Patients with multiple failures of total knee 

replacement (TKR) present a difficult 

challenge for the limb salvage surgeon.  

 

Multiple revisions, infection, bone loss, and 

soft-tissue compromise make this a problem 

 

Above-knee amputation (AKA) versus limb 

salvage opinion is commonly sought 

 







What is the outcome of knee fusion and 

reconstruction in this challenging group 

of patients?  

 

What is the amount of bone loss and how 

can it be handled?  

 

What is an algorithm for treatment ? 

 



Retrospective case series from single 

surgeon 

 

Bone loss, leg length discrepancies 

(LLD), presence of infection, number of 

TKR surgeries 

 

Fusion methods, lengthening procedures 

and complications were documented 

 

 

 

 



Number 

of 

Patients 

Age 

Yrs (SD) 

Sex 

Distributio

n 

BMI 

(SD) 

F/U 

Months 

(Range) 

22 66.9 

(14.9) 

11M:11F 31.4 

(6.8) 

42 (6-120)  

7/22 patients (32 %) underwent bone 

lengthening procedures (average age 52 +/- 

6.7 years) 



Primary 

TKA 

Single 

Revision 

Multiply 

Revised 

No. of 

Patients 

5 6 4 

Active 

Infection 

5/5 5/6 2/4 



Ilizarov1 

Frame 

IM Nail Plating 

Construct 

Hybrid2 

Technique 

Monolateral 

Frame 

Addition 

of Internal 

Fixation 

No. of 

Patients 

5 5 1 2 1 2 

Acute 

Docking 

60 % 100 % 100 % 0 % 100 % N/A 

1) 2 Patients had gradual docking due to difficulty closing soft-tissue 

envelope 

 

2) Hybrid technique involved conversion from Ilizarov to IM Nail 

 

3) Internal fixation performed at time of frame removal or after 



Pre-Op 

Bone 

Loss (cm) 

Intra-Op 

Bone Loss 

(cm) 

Pre-Op 

LLD 

(cm) 

Post-Op 

LLD 

(cm) 

Avg. 3.1 4.4 3.2 4.5 

SD 1.0 1.9 1.6 2.5 



Patellectomy Flaps Non-

Union 

Eradication 

of Infection 

Successful 

Limb 

Salvage 

Time in 

Frame 

(Mons) 

No. of 

Patients 

15/15 

 

4/15 1/15 13/15 13/15 6.4 (2.1) 



Primary 

TKA 

Single 

Revision 

Multiply 

Revised 

No. of 

Patients 

2 3 2 

Active 

Infection 

1/2 3/3 2/4 



Pre-Op 

Bone 

Loss (cm) 

Intra-Op 

Bone Loss 

(cm) 

Pre-Op LLD 

(cm) 

Immediate 

Post-op  

LLD 

(cm) 

Avg. 4.7 7.3 4.6 7.9 

SD 1.8 3.9 2.2 3.5 

All patients in the Lengthened group treated with 

multiplanar external fixation 



Femur 

Lengthening 

Only 

Tibial 

Lengthening 

Only 

Femur 

and 

Tibia 

No. of 

Patients 

4/7 2/7 1/7 

Total 

Lengthening 

(cm) 

Time in 

Frame 

(Mons) 

EFI Final LLD 

(cm) 

Avg. 6.3 13.1 2.0 1.6 

SD 2.9 3.4 0.9 0.7 



Patellectomy Addition of 

Internal 

Fixation1 

Mal-

Union 

Eradication 

of Infection 

Successful 

Limb 

Salvage2 

No. of 

Patients 

7/7 

 

2 1/7 7/7 6/7 

1) Plating/cannulated screws done prophylactically and time of frame 

removal 

 

2)Patient with amputation had acute emboli 1 year after fusion frame 

removed 



Group Problem Fusion Option(s) 

TKR with minimal bone 

loss 

Presence of refractory 

infection 

ABx coated IM Nail *, 

Ilizarov Method, Hybrid 

Techniques 

TKR with massive bone 

loss  

Unable to acutely 

oppose bone ends 

Ilizarov method with use 

of gradual shortening 

 

TKR with wound problem Wound Closure/Soft-

tissue Envelope 

Ilizarov method with use 

of gradual shortening for 

closure 

TKR with proximal THR THR/Less Femur to work 

with 

Ilizarov Method avoiding 

proximal prosthesis 

* Smith & Nephew nails are not FDA cleared for this use  

and Smith & Nephew does not promote this use  



Knee arthrodesis can be successfully 
accomplished as an alternative to AKA in 
the multiply failed TKR patient.  
 

Bone lengthening is effective for managing 
the bone defect and the LLD in a younger 
patient population 
 

Bone loss and the soft-tissue envelope 
dictate the knee fusion method and in some 
cases more than one method is needed. 
 
 
 

 



 Cannot acutely 

shorten 

 Goal is the lengthen 

leg 

 THR above 



 Can acutely shorten 

 Accept LLD 

• Can remove nail and 

lengthen with ILN in 

future 

 

* Smith & Nephew nails are not 

FDA cleared for this use  

and Smith & Nephew does not 

promote this use  



 Cannot acutely 

shorten 

 Poor bone stock 

• Spot welding 

• High risk of 

refracture of fusion 

 Accept LLD 



 Poor bone stock 

• Spot welding 

 

 High risk of fracture 

after frame removal 
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