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Bone Loss : Where ?
*Tibia

‘Femur

ePatella




How to evaluate pre-operatively the bone loss?

eStandard X-rays
*CT scan
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Various classifications

Type 2b Type 3
AAOS
Anderson Institute
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In the real life

Cavitary = fill Segmental = rebuild

VAN




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
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Revision total knee arthroplasty: the end of the allograft era?

Sébastien Parratte! - Matthew P. Abdel® - Alexandre Lunebourg® -
Nicolaas Budhiparama® - David G. Lewallen® - Arlen D. Hanssen” -
Jean-Noél ;"!.1';:,[:115;[1111

e A
e ks /4
0 g N
ek I (W o
2 \M &

Cavitary defect
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B SPECIALTY UPDATE: KNEE
Zonal fixation in revision total knee
arthroplasty

Revision knee arthroplasty presents a number of challenges, not least of which is obtaining
solid primary fixation of implants into host bone. Three anatomical zones exist within both
femur and tibia which can be used to support revision implants. These consist of the joint
surface or epiphysis, the metaphysis and the diaphysis. The methods by which fixation in
each zone can be obtained are discussed. The authors suggest that solid fixation should be
obtained in at least two of the three zones and emphasise the importance of pre-operative
planning and implant selection.

Cite this article: Bone Joint J 2015;97-B:147-9.



Importance of metaphysis reconstruction = Zone 2

Importance of metaphysis reconstruction = Zone 2

Zone 1 — Joint Surface




Zonal Fixation

.
2 important zones of fixation: j Sizonesiefifixction ~, f‘i

| .
- Zone 2 : cones TM/ sleeves/ f Zetiesicebizs ) =
wedges /allografts et H

- Zone 3 : long press-fit stems/
short cemented stems

Zone 2: metaphysis

9 End Stem pain 9 IncreaSEd Zone 3: epiphysis
constraint (Kim et al)

Kim YH et al, Clin biomech 2008



Management of severe bone loss

Use Porous Metal Structures

Cones Sleeves
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Orthopaedics & Traumatology: Surgery & Research 102 (2016) 429-433
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Original article
Total knee arthroplasty revision with trabecular tantalum cones: @Cmssmrk
Preliminary retrospective study of 51 patients from two centres

with a minimal 2-year follow-up

D. Girerd?, S. Parratte®:*, A. Lunebourg?, F. Boureau®:¢, M. Ollivier?, G. Pasquier"-c,
S. Putman®:¢, H. Migaud -, J.N. Argenson*®

Bone ingrowth (EBM)

6 weeks 24 weeks




Why do we use Tantalum?

e Natural element number 73

e Microarchitecture closed to the natural bone
e Porosity 60% (coral 30%)
e Mechanical Properties

e Elastic modulus



How do we use the porous metal 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



Importance of
zonal fixation in
Zone 2







Case study: Loosening & Bone loss

l

il | * Real Obesity

| | BMI=45...but no other
co-morbidity

* Age > /0 years

* Removing implants

* Dealing with bone loss

* Dealing with instability




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

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



Evolution treatment bone loss: 2009 (revision of
the right knee) t0 2018 (revision of the left knee)
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Match Pair Study: Age, BMI, Bone loss stage, Implant

Group Group Group
Cone+Short ST Cone+long St  No Cone



Reprise de PTG avec implant type RHK
n= 204

v

Patients identifiés n= 117:

- Groupe sans cone + quille longue (SC) : n=46
- Groupe cone + quille longue (C+QL) : n=38

- Groupe cone + quille courte (C+QC) : n= 33

\ 4

Exclus:

Causes septiques: n=49
Défect tibial AORI<2 : n=18
Perdus de vue: n= 15
Déces: n=5

}

Patients inclus n=99:
- Groupe SC:n=33
- Groupe C+QL: n=33
- Groupe C+QC:n=33

Procédure de matching (1/1/1)
basée sur |'age +/- 5ans




. lesst _leMst __NoC

A Koos global 29.7+2.9 23.2+2.6 23.7+2.9
A Koos Symptom 35.1+2.3% 20.1+2.6 23.9+2.1
A Koos ADL 37.8+2.5% 27.2+2.1 20.6 £ 2.8

A Koos Sport 247+ 1.5 209 +1.4 19.5+1.4
A Koos QOL 38.3 £ 2.0* 246+ 2.0 28.6 2.2

N + 33 + 2.4* 27.5£2.6 21.9£2.3
N 5.1 + 13.0* 26.2+ 2.7 20.9 2.9
N 19.6 + 3.5 * 10.9 +3.1 11.4 +23.7

95.4+2.95 94.2 £ 2.86 91.9+2.86

4.8+0.8 42+1.1 4.5+ 0.7

* Significative differents results



Survival without revision at 5 years

Groupe C+SS :

s 90.9%

Groupe C+LS:
84.9%

B — Groupe NoC:
90.6%



The Journal of Arthroplasty 36 (2021) 657—663
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Revision Arthroplasty

Trabecular Metal Cones Combined With Short Cemented Stem M) Check for updates |

Allow Favorable Outcomes in Aseptic Revision Total Knee
Arthroplasty

Christophe Jacquet, MD, Fabien Ros, MD, Sylvain Guy, MD,
Sebastien Parratte, MD, PhD, Matthieu Ollivier, MD, PhD,
Jean-Noel Argenson, MD, PhD ~

Department of Orthopedics and Traumatology, Institute for Locomotion, 5t. Marguerite Hospital, Marseille, France

» 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



Importance of zonal fixation

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
=» Confirmed by our study




Conclusion

> Fill and rebuild
» Strong and long lasting metaphysal support : zone 2 is key
> Restore the anatomy

» Using Porous Metal Structures



