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Bone Loss : Where ? 
•Tibia 

•Femur

•Patella



How to evaluate pre-operatively the bone loss? 

•Standard X-rays
•CT scan 



Various classifications

AAOS 
Anderson Institute 

SOFCOT



In the real life
Cavitary = fill                                                                       Segmental = rebuild  



Three Final goals

1. Stability of the implants
2. Joint line restoration
3. Mechanical axis restoration



Goals of the augments:
– Compensate the defect

– Improve stability



Limits

Restoration of a strong and long lasting 
metaphysal support 



Cavitary defect

Segmental defect



Importance of metaphysis reconstruction = Zone 2
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Zonal Fixation

Kim YH et al, Clin biomech 2008

2 important zones of fixation:

- Zone 2 : cones TM/ sleeves/ 
wedges /allografts
- Zone 3 : long press-fit stems/ 
short cemented stems 

è End stem pain è increased
constraint (Kim et al)



Management of severe bone loss

Use Porous Metal Structures 

Cones Sleeves



Bone ingrowth (EBM)  
6 weeks 24 weeks



• Natural element number 73
• Microarchitecture closed to the natural bone
• Porosity 60% (coral 30%)
• Mechanical Properties
• Elastic modulus

Substrate
Natural BoneTrabecular metal

Why do we use Tantalum? 



Levine B et al ( The journal of Knee Surg, 2007, 20, 
185-94)

One basic principal:
Tantalum should be directly in contact with the host bone

How do we use the porous metal  Tantalum? 



Importance of 
zonal fixation in 

Zone 2





Case study: Loosening & Bone loss

• Real Obesity
BMI=45…but no other
co-morbidity
• Age > 70 years
• Removing implants
• Dealing with bone loss
• Dealing with instability



• Rotating hinge without reconstruction

• Augment and long stems

• Structural bone graft with CCK type and long stem

• Cone or sleeve wit CCK type and short stem

What option to choose for dealing with the bone defect and 
assuring primary fixation?



Evolution treatment bone loss:    2009 (revision of 
the right knee) to 2018 (revision of the left knee) 



Match Pair Study: Age, BMI, Bone loss stage, Implant

Group 
Cone+Short ST

Group 
Cone+Long St

Group                  
No Cone



Methods



Results

C+ SSt C+LSt NoC
D Koos global 29.7 ± 2.9 23.2 ± 2.6 23.7 ± 2.9
D Koos Symptom 35.1 ± 2.3* 20.1 ± 2.6 23.9 ± 2.1
D Koos ADL 37.8 ± 2.5* 27.2 ± 2.1 20.6 ± 2.8
D Koos Sport 24.7 ± 1.5 20.9  ± 1.4 19.5 ± 1.4
D Koos QOL 38.3 ± 2.0* 24.6 ± 2.0 28.6 ± 2.2
D Koos Pain 43.3  ± 2.4* 27.5 ± 2.6 21.9 ± 2.3
D KSS Knee 35.1 ± 13.0* 26.2± 2.7 20.9 ± 2.9
D KSS function 19.6 ± 3.5 * 10.9 ± 3.1 11.4 ± 23.7
D Flexion (°) 95.4 ± 2.95 94.2 ± 2.86 91.9 ± 2.86

D Extension lag (°)

4.8 ± 0.8 4.2 ± 1.1 4.5± 0.7

* Significative differents results 



Groupe C+SS : 
90.9%

Groupe C+LS: 
84.9%

Groupe NoC: 
90.6%

Survival without revision at 5 years



Ø Combination of short cemented stem with porous metal cone in revision TKA 
provides similar survival rate with better funtional results compared to long stem 
or metalic wedge at minimum 5 yrs FU



Metaphysal Fixation (Zone 2):

- Porous cones : survival at 2 yrs 98.5% (Watters et al) / at 7 yrss 78% 
(Argawal et al)

- Metal wedges: survival at 11 yrs 92 %  (Patel et al) BUT routine long 
stems/ no functional results / different implants  

Diaphysal Fixation (Zone 3):

-Better functional results with short cemented stems (Denehy et al) vs 
long press-fit  stems WITHOUT decreasing implant suvival
è Confirmed by our study

Importance of zonal fixation



ØFill and rebuild

ØStrong and long lasting metaphysal support : zone 2 is key

ØRestore the anatomy

ØUsing Porous Metal Structures

Conclusion


