
PhD Project

Dynamic MRI to study musculoskeletal system 

Lab

Research at Telecom Bretagne involves nearly 500 people, including 160 teachers and 
researchers and 200 PhD students, and is on two axes: the axis of the information (from capture to 
restitution) and the communications infrastructure (the component system). It thus covers all 
disciplines (from the physical sciences to humanities and social sciences through those of 
information and knowledge) and covers all fields of science and information and communications 
technology.

The thesis will take place in the laboratory LaTIM (INSERM U1101), the Telecom Bretagne campus 
under the supervision of François Rousseau and Douraied Ben Salem.

Starting date: October 2016
Funding : INSERM - Télécom Bretagne, Région Bretagne

Project description

Cerebral palsy is the leading cause of child disability engine in France (2 births per 1000). This is a 
term for permanent developmental disorders of movement and posture, responsible of activity 
limitations caused by non-progressive damage occurring during brain development in the fetus or 
infant. Cerebral palsy movement disorders are characterized by control disorder, muscle 
weakness, abnormal muscle tone.

The ankle is the most common equine musculoskeletal strain in children with cerebral palsy. The 
muscle contractions associated with the defect bone growth impact directly on the march (on 
tiptoes) and therefore on the social integration of children. Despite medical and surgical therapies 
multiple, postoperative recurrence rate is still very high (48%). A major reason for therapy failure is 
the lack of knowledge of joint and muscle biomechanics, that is to say what is happening in 
mechanically bones, muscles and tendons in case of equine during 'a movement.

Dynamic MRI can be used to explore the musculoskeletal system during the movement in 3 
dimensions of space with high precision (<1mm) [1]. Can we then improve functionality by 
rehabilitation or surgical correction with motor capability prediction from these new 3D information 
+ t?

The work consists in three steps: 1) 3D+T MRI reconstruction [2,3], 2) extraction of morphological 
information [4,5], 3) biomechanical modeling and characterization of the disease. [6]

Profile
• Master degree in image processing or applied mathematics
• Required skills:  statistics, programming (C++ & Python), medical imaging.

Net income/month : ~1500€

Contact
François Rousseau
email : francois.rousseau@telecom-bretagne.eu
www :  http://perso.telecom-bretagne.eu/francoisrousseau

http://perso.telecom-bretagne.eu/francoisrousseau


How to apply 
Candidates are invited to email (to François Rousseau) a motivation letter and CV detailing in full 
your academic background, including all modules taken and grades assigned.
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