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Patient satisfaction
15-20% of knee patients are not satisfied1-2

1. Scott CE, et al. J Bone Joint Surg Br. 2010;92-B(9):1253-1258.

2. Bourne RB, et al. Clin Orthop Relat Res. 2010;468:57-63.

3. Noble PC, et al. Clin Orthop Relat Res. 2005;431:157-165
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Grieco TF, et al. J Arthroplasty. 2018;33(2):565-571.

• More Posterior starting position than normal knee
• Paradoxical Motion (anterior sliding)
• Little to no external rotation

The design of total knee implants causes

changes in the motion and “feel” of the knee. This change can have 
a negative impact on patient satisfaction and performance.1-4

1. Collins M, et al. Orthop Traumatol Surg Res. 2012;98:275–280. 
2. Dennis D, et al. Clin Orthop Relat Res. 2004;428:180-189. 
3. Van Onsem S, et al. Clin Orthop Relat Res. 2020;478:255-263. 
4. Parcells BW, et al. Am J Orthop. 2016;45:153–160.



0° (Full Extension)

• Screw-home (5° femoral internal axial rotation)

• No posterior femoral overhang
• Results in stance efficiency

1-90° (Mid Flexion)

• Medial pivot
• Lateral posterior translation (Q angle ~0°)

• Results in increased quad efficiency

90-155° (Full Flexion)

• Posterior femoral translation
• Axial rotation retained
• Translation aids in deep flexion and quad efficiency

Normal Knee Kinematics

Grieco TF, et al. J Arthroplasty. 2018;33(2):565-571.



Implant Design changes Kinematics
Conventional Shapes/Positions

Concave, Conforming radii medial/lateral

Posterior sulcus position 
to gain deep flexion

Symmetric joint-line



Implant Design changes Kinematics
Conventional Position

DePuy AttuneTMLEGION◊ TKANormal



Implant Design changes Kinematics
Conventional Motion

• Femur in non-anatomic posterior position 

• Paradoxical motion -> Mid-Flexion 
Instability

• Little to no external rotation

• No femoral overhang in full-extension

• Medial pivot with lateral rollback (external rotation) 

• Bi-lateral posterior translation in deep flexion

Grieco TF, et al. J Arthroplasty. 2018;33(2):565-571.

Normal Knee Conventional TKA



The design of total knees causes changes in…
Post-operative gait cycle

1. Andriacchi TP, et al. The Journal of Bone and Joint Surgery. 1982;64(9):1328-1335.
2. Dorr LD, et al. Clin Orthop Relat Res. 1988;236:36-43. 
3. Kramers IA, et al. The Journal of Arthroplasty. 1997;12(2):168-179.
4. Saari T, et al. Acta Orthopaedica. 2005;76(2):253-260.

Chambers HG, et al. The Journal of the American Academy of Orthopaedic Surgeons. 2002;10:222-31.

Velocity1,3,4

Stride length1-4

Max knee flexion

during stance and 

swing phases1-3

Mid-stance knee

flexion (Quad 

Avoidance Gait)1-3



3x quad effort versus non-operated leg

Image created by Smith & Nephew using data from Lester et al.

Lester KD, et al. J Arthroplasty. 2013;28:557-562.

The design of total knees causes changes in…
Reduced muscle efficiency

Image created by Smith+Nephew
using data from Lester KD, et al. 
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The design of total knees causes changes in…
Knee Kinematics

Conventional TKA

1. Data on file with Smith+Nephew. TM-18-064.
2. Data on file with Smith+Nephew. TM-18-083.
3. Data on file with Smith+Nephew. TM-18-078.
4. Grieco TF, et al. J Arthroplasty. 2018;33(2):565-571.

More Posterior starting position than normal knee4

Paradoxical Motion (anterior sliding)4

Little to no external rotation4

Triathlon®2 Attune®3Persona® MC1



The differences found in the kinematics between normal knees 
and conventional knees impact function and outcomes.1-2

1. Van Onsem S, et al. Clin Orthop Relat Res. 2020;478:255-263. 
2. Parcells BW, et al. Am J Orthop. 2016;45:153–160.



The abnormal kinematics associated with 
conventional TKA may be contributing to 

these poor outcomes:

• Decreased satisfaction with daily activities2

• Abnormal gait patterns3

• Decreased stability1,4

• Decreased confidence5

Kinematics and Patient Satisfaction

Poor Patient Outcomes are associated with1:

Pronounced 
paradoxical motion

Less stable medial 
compartment in 

mid-flexion

Less posterior 
translation in deep 

flexion

1. Van Onsem S, et al. Clin Orthop Relat Res. 2020;478:255-263. 
2. Noble PC, et al. Clin Orthop Relat Res. 2005;431:157–165.
3. Saari T, et al. Acta Orthopaedica. 2005;76(2):253-260.
4. Lester DK, et al. J Arthroplasty. 2013;28(4):557-562. 
5. Huch K, et al. Ann Rheum Dis. 2005;64(12):1715-1720.



Knees vs hips

1.  Huch K, et al. Ann Rheum Dis. 2005; 64:1715-1720. 

Post TKA: sport 
activities decreased 
from 42% to 34%1

Post THA: sport 
activities increased 
from 36% to 52%1



Total Knees vs Partial Knees

Compared to TKA, Partial Knee Patients experience:

Better 

Range of 
Motion1

Better

Quadricep 
Function1

More Normal

Gait1
More Normal

Kinematics2

Higher 
Forgotten Joint Scores (FJS)1

74.3 vs 59.8

1. Zuiderbaan HA, et al. Knee Surg Sports Traumatol Arthrosc. 2017;25(3):681-686.
2. Wilson HA, et al. BMJ. 2019;364:l352.



“Reproduction of optimal kinematic patterns during TKA 
could be instrumental in improving patient satisfaction.”

-Van Onsem et al.

Van Onsem S, et al. Clin Orthop Relat Res. 2020;478:255-263. 



The solution to providing patients with higher 
satisfaction and functionality is to design an implant 
as close to the normal knee as possible.





LifeMOD/KneeSIM

Designing normal



Lateral Convexity Promotes 
Native Rollback1-2

Medial Concavity Promotes 
Medial Pivot1-2

9.5mm 7mm

12mm9.5mm

Anatomic, Asymmetric 
Femur/Tibia

Medial Concavity

Lateral Convexity

Normal shapes

1. Grieco TF, et al. J Arthroplasty. 2018;33(2):565-571.
2. Kaneko T, et al. J Orthop. 2017;14(1):201-206.



Normal position

• Restores knee’s normal AP position, 
preventing paradoxical motion1

• Promotes musculature efficiency 
throughout the range of motion2

• Promotes more natural patella tracking3

Mid-Line Sulcus Position

1. Grieco TF, et al. J Arthroplasty. 2018;33(2):565-571.
2. Lester et al. J Arthroplasty. 2013;28:557-562.
3. Laskin R. The Knee. 1999;6:87-93. 



• Promotes more normal
ligament tension

• Natural patella-femoral tracking1

3° Anatomic Joint-Line

Normal position

1. Grieco TF, et al. J Arthroplasty. 2018;33(2):565-571.



Normal position
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1. Grieco TF, et al. J Arthroplasty. 2018;33(2):565-571.
2. Murakami K, et al. Int Orthop. 2018;42:2573-2581.

Deep flexion

•  Maximum flexion tested to 155°

•  15° posterior flex cut

In Vivo kinematics

•  JOURNEY◊ II TKA kinematic 

studies show normal rollback 
and external rotation1,2

Normal motion
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