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Distal Femur History

• Walldius 1951

• First Known Distal Femur 
1973

• Kinematic Rotating Hinge 
1978

• Modern modular systems 
followed

Walldius Mark IV prosthesis. 
(From Jones, Blundell)

Sarcoma.org
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Early Designs

• Custom made- lead time to 
surgery

• No intraoperative flexibility

• Fixed Hinges

• Small diameter stems

• Abrupt transition from stem 
to body

• Stem Fractures, Loosening

Modern Design

Indications

• Radical resection of bone tumor

• Revision with substantial bone loss

• Pathologic fracture in metastatic patients

• Distal femoral fractures in elderly
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Advantages             Disadvantages

• Immediate full weight 
bearing (cemented)

• No balancing!

• Non-tumor- Not technically 
demanding

• Short Term Results

• Infection

• Infection

• Infection

• Aseptic Loosening

• Long-Term Results

Results
Apples vs Apples?

• Difficult to compare

• Different Patients
– Chemo vs No chemo

– Elderly vs Young

• Different resection lengths

• Different stem lengths

• Different fixation
– Cement vs Uncemented

Long Term Results
How do we replicate?

• Original 1984 (34 years)

• Distal Femur Osteosarcoma

• Subsequent Breast 
Carcinoma

• Tibia revised due to poly 
wear 2008 (24 yrs)

• Avid cyclist, 5 bushing 
exchanges

• Why no loosening?

• How Replicate Results?

2003 2018
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Myers et al.  JBJS 2007

• 192 patients avg f/u 12 years 
(5-30)

• Any further surgery 
endpoint- 61% estimated 
risk of failure at 10 years

• Revision any reason 17% 5 
yrs, 33% 10 yrs, 58% 20 yrs

• Overall revision risk fell by 
52% when rotating implant 
was used

Myers et al

• 10.7% amputation 

• Risk of amp-9% at five years 
17% at 20 years. 

• Most common reasons local 
recurrence 6% and infection 
4.5%

• “rotating-hinge prosthesis 
with a hydroxyapatite collar 
offers the best chance of 
long-term survival of the 
prosthesis”

Myers et al

• Aseptic loosening main reason for failure of fixed 
hinge.    

• Infection and stem fracture most common for rotating 
hinge.

• “We believe that a cemented, rotating-hinge 
prosthesis with a hydroxyapatite collar offers the best 
chance of long-term survival of the prosthesis”
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Speaking of Cement…
Original 1984, Revised 2010 (26 yrs)

Schwartz et al  CORR 2010

• Single Surgeon- 101 
custom, 85 modular

• Overall survival rates at 10, 
20, and 25 years were 
77.2%, 57.9%, and 50.2%

• custom vs modular:  15 yr
survivorship 51.7 vs 93.7

• Concluded that long-term 
survivors should expect 
revision

Expected Bushing Exchange

17 yrs 2 yrs later
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Periprosthetic Fracture

• 110 implants 89 distal femur, 21 prox tibia majority 
uncemented

• 5, 10, 15 yr mechanical failure 16.9%, 20.7%, 37.9%

• 89% had an implant at final F/U, Median 8.9 yrs

• Infection rate 13%

• 247 GMRS knee prosthesis  187 femurs 60 proximal 
tibias 

• Majority Uncemented

• Overall failure 29.1%  

• Survivorship of 70% at 4 yrs and 58% at 8 yrs

• 9.3% infection
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2012 resection, infection, 2018 fracture, 
conversion, distal drainage, suppression

Jeys et al

• 1240 patients, mean  f/u 5.8 years 

• Various implants

• Infection: 136 patients (11.0%)

• Two-stage revision successful in 72% 

• Local surgical debridement with or without antibiotic 
implants was successful in 6% 

• Amputation 37%

• 1161 Patients

• Infection rate 8.9%

• Overall survival with definitive management of 
infection was 88% at 10yr and 84% at 20yr

• Higher success for cementless reconstructions

• Infections resolved completely with one or two-stage 
surgery in 75% of patients. 

• Rate of amputation was 21%.
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• 57 infections

• 2 year minimum f/u

• Infection controlled 84.2%

• 10 yr survival 39.3%

• Limb salvage 75.6%

• Two stage more successful

You never know…

• 1992 Jackson Memorial, 
Miami

• Osteosarcoma

• Converted to DFR 2002

• Sepsis 2006 in DC

• Implant Removed, 
Autoclaved, Antibiotic 
Cement wrap 

• Long Term Bactrim

Still Early

• Presented with pain 2014 
and loose stem

• IDDM

• Chronic pain and narcotics

• Negative infection workup

• Converted to custom stem

• Cultures negative

• Continued with Bactrim 
suppression 
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OTHER FACTORS TO CONSIDER?

• 104 DFR

• Aseptic Loosening 2.9%

• Infection 11.7%

• Ream to chatter, 1-1.5mm 
larger than stem

• Multivariate- Only 
bone:stem ratio was 
significant

• 2.02 vs 2.81  Stable to Loose

• 22 pts

• Pair matched with or 
without ingrowth collar

• Radiolucent line score lower 
with HA collar

• Cortical loss at bone 
implant junction greater 
without HA collar
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• 117 pts

• cut-off point of 43% for 
predicting mechanical 
prosthesis failure

• 10-year survival 65.2%

• 14.5% infection- most 
common cause of failure

12 yrs

• 82 pts, Multivariate

• 3, 5, and 10-year survival 
rates were 82%, 71%, and 
50%

• >40% resection negative 
predictor for prosthetic 
survival

• Aseptic loosening main 
cause of late failure

15 yrs

• 40 studies with 4748 DFR cases 

• 5, 10, 15, and 20-year implant survival rates of DFR 
were 78.3%, 70.1%, 61.6%, and 38.3%

• Aseptic loosening 8.8%  Infection 8.5% (PTR 16.8)

• Cemented = Cementless

• Compress DFR showed no superiority

• 10 yr survival significantly better for rotating hinge 
than fixed hinge (similar at 5 yrs)
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Native Distal Femur- 36 yrs

• 1982 

• Osteosarcoma

• One bushing exchange 97

• Loose tibia revised 2016 
(34 yrs)

• Custom, No Collar

• Bone:Stem ratio- marginal

• Cemented

• No infection!

Considerations

• Avoid infection

• Consider larger stem (low bone to stem ratio)

• Resection length

• Ingrowth collars

• Cement vs Un-Cement
– Age, Disease, Chemo, Radiation

• Fixed vs Rotating Hinge

Thank You


