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Control Panel
The Control Panel appears on the right side of 
your screen.

Submit questions and comments via the 
Questions panel.

Questions will be addressed at the end of the 
presentation. If your question is not addressed, 
we will do so by email. 

Ask a question 
during the 

presentation

Expand/Collapse the 
Control Panel



Modeling System

Motion Data
Kinematics and Forces

Body Loads
• Joint moments
• Muscle forces
• Joint reaction forces

Musculoskeletal Simulation
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Internal body loads
• Muscle forces
• Joint moments

Inverse dynamics
Muscle recruitment

Post Processing (e.g., 
Finite element tools)
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Precision knee surgery

Custom cutting guides
Sariali et al. 2019, Int Orthop 43: 

2529-38

Robotic-assisted surgery
Hampp et al. 2019, J Knee Surg 

32: 239-50

Computer navigated surgery
Shatrov et al. 2020, J Exp Orthop 7: 70



Alignment in total knee arthroplasty

varus valgus

500 healthy knees

• Debate on alternative implant alignment strategies

toward a more personalized approach

Lee et al. 2017, Knee Surg Sports Traumatol Arthrosc 25: 3467-79.

Clark et al. 2023, Knee Surg Sports Traumatol Arthrosc 31: 1420-26.



Alignment in total knee arthroplasty

• From a biomechanical standpoint…

   Hypothesis: restoring healthy knee biomechanics = ligament strains + kinematics

Rivière 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
Bones with osteophytes

From pre-operative imaging
Pre-diseased (healthy) bone shape

Bowes et al. 2021, Ann Rheum Dis 80: 502-08.

Motesharei et al. 2022, Bone Jt Open 3: 383-89.



Patient-specific musculoskeletal modeling

Strains and kinematics are 

affected by the osteophytesOsteoarthritic Pre-diseased



Simulating total knee arthroplasty

Mechanical alignment had an important effect on 

strains and kinematics  

Delport et al. 2015, Knee Surg Sports Traumatol Arthrosc 23: 2159-69.

Provenzano et al. 2002, J Appl Physiol 92: 362-71.

Pre-diseased state

Mechanical alignment



Optimizing implant alignment

Objective = Minimal Difference 

(Strains + Kinematics) 



Personalized implant alignment

Tzanetis et al. 2023, Bioengineering 10: 543.

Pre-diseased and shape-driven alignment over the range of motion



Personalized implant alignment

Tzanetis et al. 2023, Bioengineering 10: 543.

Mechanical

Optimal

Worst-fit



Testing on a patient population



Optimal alignment is patient specific



Discussion

Further include clinically relevant aspects, e.g., how well the implant fits to the bone?

• New position for subsequent functional alignment

• Surgeon remains in the loop

Robotic CT-based 

pre-operative plan
Adapted plan

Intra-operative 

assessment

Optimization

Robotic-assisted 

execution

Pre-operative phase

Initial mechanical

alignment plan

Functional 

alignment?
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www.anybodytech.com 

• Events, Webcast library, Publication list,  ...

www.anyscript.org

• Wiki, Blog, Repositories, Forum

Events

• Upcoming webcast mid November

◦ Registration will open soon

• 15th Annual Meeting of the Danish Society of 
Biomechanics

◦ 24 November 2023 in Aalborg, Denmark

Meet us? Send email to  sales@anybodytech.com

Want to present? Send email to ki@anybodytech.com

Find us: 

mailto:sales@anybodytech.com
mailto:ki@anybodytech.com
https://www.youtube.com/user/anybodytech
https://www.linkedin.com/company/227111
https://twitter.com/TechAnyBody
https://www.facebook.com/AnyBodyTech/


Thank you for your attention
- Time for questions
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