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1. Introduction 3. Results

Cross section of patellae implants illustrating peak von Mises stress. Bi-facet contact was maintained from 60 degrees
to 110 degrees of flexion. The results of this analysis have shown that for all orientations analyzed, there is less
implant volume in excess of the material yield stress for ATTUNE Knee in PSA than ATTUNE Knee in MA. Creep is
localized and is unlikely to impact the longevity of the implant.

Patient Specific Alighment

 With an aim to increase patient satisfaction, there has been
growing interest in patient specific alignment in total knee
arthroplasty?

Patient Specific Alignment 2 (femur internally Patient Specific Alignment 1 (femur externally Mechanical alignment (femur externally ’ MaXimum von Mises Stress in the ATTUNE Knee Pate“ar
rotated, patella externally rotated) rotated, patella externally rotated) rotated, patella externally rotated) ' implants were analyzed using d CompUtational anal\/SiS for a
W T e " - baseline MA and PSA orientations. Results of the contact
pressure show that the patella in PSA exhibit less implant
volume in excess of the material yield stress than in MAL

 The PSA technique aims to replicate the natural joint line of the
patient; typically, the tibial component is implanted in slight
varus alignment while still maintaining the long leg alignment

: . * The medial contact force was greater in PSA, however, the
within +3° from neutral alighnment?3.

peak value of 140N is within the range seen in clinically
successful implants!. In a study by University of Denver, with
Patient Specific Alignment 2 (femur internally Patient Specific Alignment 2 (femur externally Mechanical alignment (femur externally Similar CompUtational methods and boundary Conditions the
‘rotated, patella internally rotated) 'rotated, patella internally rotated) rotated, patella internally rotated) !
s e e = | patella contact force ranged from 100N laterally to 270N

| = = g - .
medially?. Thus, the 140N peak medial contact force we saw
with PSA is still in the range previously measured.

* |n this study, the effect PSA has on the patella was quantified,
with respect to the risk of creep of the patellar implant and the
effect of the medial-lateral contact force on patellar tracking.
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Computational Modeling
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* The Attune® Rotating Platform Knee System implant was virtually implanted , _ _
using 3 different surgical techniques: Mk Contact Force on Patella Implant - * ATTUNE Knee implants in patient , _
. Mechanical Alignment =t e et SllquIflc a!clgnment and mt(ejcglar]lcal Computational analysis was conducted to
| e - o | o alignment were compared during a
+ Patient séoeﬁ.f.;: AlngnTentllena First 13:T|b||al implant implanted in 5 o dee klnlee belnd to evafluate the compare of ML contact force on the patellar
varus and the femoral implant in 8° external rotation. L. \\ medial-lateral contact force. . . .
* Patient Specific Alignment Tibia First 23: Tibial implant implanted in 5° 5 il ‘_“uh}h e The medial contact force generated by Implant When ATTUNE Knee Is placed iInto PSA
varus and the femoral implant in 7° internal rotation. : N T 5 S g the flelsm.oralI componelntholntﬂtlge f and mechanical alignment. Although a greater
* The DePuy Synthes Patient Specific Alignment surgical technique limits tibial 5 patella Implant was slightly higher tor -
imp|ant a|ignment to 3° varus. |In this test we considered an additional 2° of 3100— R T ey . . DatlentdspefCIfIC a||gnment bUt Stl” IN 4d medlal ContaCt force was found for PSA)
' it i ° i 3 . 2 OW ana sale range. ey .
surglc?l error. Additionally, test.mg was dqne at 8° of externa.l femoral rotation '\ g addltlonal ewdence was presented that fOUI’]d
and 7° of internal femoral rotation which is an extreme condition and not L . is h hesized th he i |
ded by th ol techn 150 tis ypotf erS;IZ? that |t e Interna th t t f . th th f d .
recommended Dy the surgical technique. rotation of the femoral component in e contact rorce IS within the range rouna in
» Contact pressure and contact force analysis was carried out using a finite | | o patient specific alignment contributes : :
element lower limb model produced by the University of Denver. To e 2w« LR to the greater medial contact force. previous studies.
* This model includes a representation of tibiofemoral and patellofemoral soft
tissues that was calibrated using telemetric data and is driven with external
boundary conditions to produce knee kinematics and kinetics.?
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