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Precision knee surgery
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Computer navigated surgery
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Custom cutting guides
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Robotic-assisted surgery
Hampp et al. 2019, J Knee Surg
32: 239-50



Alignment in total knee arthroplasty

Knee Surgery, Sports Traumatology, Arthroscopy
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Alignment in total knee arthroplasty

* From a biomechanical standpoint...

Hypothesis: restoring healthy knee biomechanics = ligament strains + kinematics

MG | T ICMIS =

Riviere et al. 2017, Orthop Traumatol Surg Res 103: 1047-56.
Oussedik et al. 2012, Clin Orthop Relat Res 470: 3227-32.



Pre-osteophytic bone segmentation

From pre-operative imaging From pre-operative imaging
Bones with osteophytes Pre-diseased (healthy) bone shape
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Patient-specific musculoskeletal modeling
Strains and kinematics are
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Simulating total knee arthroplasty

Mechanical alignment . . :
J Mechanical alignment had an important effect on

strains and kinematics
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Optimizing implant alignment

-
o

Objective = Minimal Difference

o
o

(Strains + Kinematics)

Normalized Objective Function
o o
n o

o
N

0 200 400 600 800
Iterations
Mechanical alignment Optimal

ME
ortwente | centre - NCIMIS .. Stryker



Personalized implant alignment

Pre-diseased and shape-driven alignment over the range of motion
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Personalized implant alignment
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Optimal alignment is patient specific
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Discussion

Pre-operative phase

Optimization
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* New position for subsequent functional alignment
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Thank you for your attention
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