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Computational Models of the Musculoskeletal System with 
applications in orthopedics and rehabilitation 
 
ABSTRACT 

Musculoskeletal models are computational representations of the musculoskeletal system that can 

be used to simulate human motion and accurately estimate forces occurring within the human body 

which are extremely difficult to measure, for example muscle forces and articular loadings. In this 

talk, after an introduction to this modelling technique, I will present recent technical developments 

that allow to generate accurate models of individual patients using standard medical images like 

magnetic resonance imaging (MRI) and computed tomography (CT). I will also give some examples 

of how these models can be used to create ‘virtual patients’ and perform ‘virtual surgeries’ that in the 

future will help surgeons to plan more successful orthopaedic interventions. The talk will close 

outlining some current challenges for the field. 
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A) bone and muscle geometries from CT and MRI scans, B) computational model of the 
lower limb or ‘virtual patient’ built from the medical images, C) example of pre-operative (red 

model) and post-operative (blue model) model walking after virtual surgery. 
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Prof. Nicola Petrone is honoured to host Dr Modenese at the Department of Industrial Engineering 
as Visiting Scientist and invites all researchers active in the field of biomechanics and 
bioengineering, as well as PhD and Master students, to join the Seminar.  


