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TKA is not just an “implant” it is a “process”

6- Implant

7- Instrumentation

1- Indication
2- Strategy
3- Preop planning

9- Rehab 

4- Patient’s education
5- Workflow in hospital

10- Evaluation

CUSTOMIZED “PROCESS”

8- Ligt tension



Restoring native alignment



Restoring native alignment



ANATOMY:  human variability is greater than what we thought 

INDEPENDANT



KINEMATICS: influence of radii of curvature



Multi-radii TKA in a single-radius knee



Single-radius TKA in a Multi-radii knee



• Limited range of size

• Non-anatomic design

• Systematic alignment

• Asymetric cuts

Technical “tricks” 

• Gap balancing

• Ligament release

• External rotation

• Retinaculum Release

Old concepts

LIGT TENSION :  Anatomic restoration ⟺ Respect tissue envelope



• Limited range of size

• Non-anatomic design

• Systematic alignment

• Asymetric cuts

Technical “tricks” 

• Gap balancing

• Ligament release

• External rotation

• Retinaculum Release

Old concepts

“TKA is a soft tissue procedure”
John Insall
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CUSTOMIZED PROCESS



Reduced instrumentation



• Native femoral shape

• Radii of curvature

• Tibial asymmetry

• Joint line

• Trochlear shape

• Native alignment

“Customization” is more than expanding range of size



CT-scan CT-scan

Native

Planning

NativeWear

3-D analysis ☞ Native alignment ☞ Adapted implants



MATRIX planification

SAFE ZONE

Cuts ± 3° Implants ± 2°
HKA 175°-183°



Native alignment ∈ safe zone  ⟹ Reproduce native anatomy



Native alignment  ∉ safe zone  ⟹ correct but respect the phenotype 
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The tibial resection level was adjusted intraoperatively 
by a ‘recut’ in 118 knees (46%) to achieve appropriate soft 
tissue balance (Table 2). The proportion of TKAs that were 
in the ‘target zone’ for cases that required a ‘recut’ and those 
that did not was, respectively, 97 (82%) and 120 (86%). 
Finally, the agreement between the planned and achieved 
targets in knees that required recuts, indicated by ICC, 
remained good for FMA, fair for TMA, but changed to poor 
for HKA angle.

Discussion

The most important finding of the present study was that, 
using this strategy for coronal alignment, 84% of custom 
TKAs were within the ‘target zone’ in terms of FMA, TMA 
and HKA angles. Beyond the reliability of preoperative 
planning tools as well as intraoperative patient-specific 
instruments and techniques, the present study encompasses 
the main pillars for success of TKA, including personalised 

Fig. 5  a In this patient, the global radiograph varus deformity is a 
combination of arthritic deformity (bone wear and laxity) and con-
stitutional deformity (HKA angle = 168°). Constitutional alignment is 
outside the ‘target zone’ (FMA = 91° and TMA = 82°). The planning 
corrects the deformity to the ‘target zone’ (FMA = 92°, TMA = 85°, 
HKA angle = 177°). b In this patient, the global radiograph valgus 

deformity is a combination of arthritic deformity (bone wear and lax-
ity) and constitutional deformity (HKA angle = 198°). Constitutional 
alignment is outside the ‘target zone’ (FMA = 97° and TMA = 91°). 
The planning corrects the deformity to the ‘target zone’ (FMA = 93°, 
TMA = 89°, HKA angle = 182°)

Native alignment  ∉ safe zone  ⟹ correct but respect the phenotype 
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deformity in TKA are still not clearly understood. Parratte 
et al. [34] and Abdel et al. [1] observed that outliers and 
neutrally aligned patients had similar long term survivor-
ship, and Howell et al. [19] reported 98.4% survivorship 
(aseptic failures) at 10 year follow-up with KA. However, 
many authors report higher rates of failure in patients 
with residual varus [12, 27, 36]. It is worth noting that 
while some authors investigated the influence of residual 
postoperative deformities with respect to the preoperative 
radiographic deformity [26, 35], few investigated the role 

of constitutional versus arthritic deformity [43] (Fig. 7). It 
is also unclear whether a residual deviation has the same 
consequences if observed at the femur or at the tibia [27]. 
Based on all these unanswered questions, Almaawi et al. 
[2] described restricted Kinematic Alignment (rKA) which 
maintains a 180° ± 3° range for HKA with a 90° ± 5° range 
for FMA and TMA. The concept of custom TKA has also 
been explored with  iTotal® TKA (ConforMIS, Billerica, 
MA, USA), but using a concept of Systematic Alignment, 
the target being a 180° global alignment [3, 23]. 

Fig. 6  258 knees of the series are included in these matrices with FMA and TMA measured on: a preoperative long-leg radiographs, b preopera-
tive CT-scans, and c postoperative long-leg radiographs
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Preoperative long leg XR Postoperative long leg XR

Pre-post operative alignment (n=266)
Bonnin et al KSSTA 2020



Conclusion : Improving the global « TKA-process »



Conclusion : toward an hollistic process

§ ANALYZE  the patient

§ STANDARDIZE the process

§ CUSTOMIZE the implant
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