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(Organiser: E. Ladavas), European Societies of Neuropsychology, October 2006, Toulouse 

 
49. Prefrontal cortex and decision making. VI Congresso Nazionale della Società 

Italiana di Riabilitazione Neurologica, Venezia Lido, Italy, April 2006. 
 
50. Integation multisesorielle dans le lobe pariètal chez l’homme. Université Ouverte 

de Lyon, UCBL , Lyon, Lyon. 
 

51. Plasticité motrice après allogreffe des mains. « Rencontres hospitalières des HCL : 
pratiques innovantes et recherche hospitalière : des enjeux pour tous», (Organiser : Hospices 
civils de Lyon) Avril 2006, Lyon.  

 
52. Bases neuronales de l’image du corps. Colloque international : « Un visage : œuvre de 
main », (Organisateur : B Devauchelle, P De la Porte) Janvier 2007, Université de Picardie 
Jules Verne, Amiens. 

 
53. Cartes cérébrales et afférences périphériques. 2eme Rencontres de neurologie 
Comportementales, maison de la Chimie, Février 2007, Paris 

 
54. Regret et prise de risque. XIXèmes Entretiens annuels comportement et lésions 
cérébrales, Novembre 2006, Fondation Garches, Paris 

 
55. Action in health and disease. “Brain basis of social interaction: from concepts to 
imaging” (Organiser: Riitta Hari) Pens/Hertie Winter school, December 2006, Kitzbuhel, 
Austria. 
  
56. Parietal lobe and internal models. University of Verona, April 2007, Verona, Italy.  
 
57. Homo oeconomicus. Lecture at Società Letteraria di Verona, April 2007, Verona 

 
58. The role of the parietal cortex in movement representation. Lecture at the annual 
meeting of Argentinean Neuroscience Society, May 2007, Buenos Aires, Argentina. 
 
59. Motor plasticity and motor rehabilitation after peripheral damage. Lecture at the 
annual meeting of Argentinean Neuroscience Society, May 2007, Buenos Aires, Argentina. 

 



60. Illusion of movements after central or peripheral damage in human patients. 
Workshop Neuroscience of Illusions (organisers: M. Goldberg, B. Vallar), International 
Neuropsychological Symposium (INS), June 2007 Mati, Greece. 
 
61. Neuroimagery and Neuroprosthesis » Workshop « From neural code to brain/machine 
interface », September 27- 29, 2007, Château de Montvillargenne, Gouvieux les Chantilly. 
 
62. Bases neurales des processus de décision. Workshop on « Perspectives Cognitives sur la 
Décision », ENS ULM, 22 October, 2007, Paris. 
 
63. Plasticité et douleurs fantômes. 13èmes Université de Neurologie, 13-16 September, 
Marseille.  

 
64. The implication of the parietal cortex in movement representation and motor 
intention. The Second A. Guiora Annual Roundtable Conference in the Cognitive 
Neuroscience of Language: The cognitive and neural prerequisites of time in language. 
Workshop organised by the Max Planck Institute for Psycholinguistics October 17-18, 2007, 
Nijmegen, Netherlands.  
 
65. Réorganisation motrice après lésion. Workshop on “Petite enfance et neurosciences” 
organised by ANECAMPS, Journees d’etude 29 & 30 novembre 2007,  Espace. 

 
66. How the brain thinks about movement. Lecture at The Serpentine Gallery Experiment 
Marathon event, http://www.serpentinegallery.org/2007/08/park_nightsserpentine_gallery.html. 
organized by Julia Peyton-Jones, Hans Ulrich Obrist and Olafur Eliasson. 13-14 October 
2007, Serpentine Gallery, Kensington Gardens, London, UK. 

 
Movement illusion in patients with central or peripheral lesions European Science 
Foundations., Symposium Conference on THREE DIMENSIONAL SENSORY AND 
MOTOR SPACE: Sant Feliu de Guixols, Spain, 6 - 11 October 2007 Barcelona. 
 
67. The role of the Frontal lobe in sequence processing. International Congress on 
Rehabilitation, April 17-19 2008,  Montecatini Terme, Italy.  

 
68. Decision making and Emotions. Lecture organised by the Società letteraria, University 
of Ancona, May 2008Ancona, (Italy). 

 
69:  The role of the parietal cortex in motor awareness. Workshop in honour of Benjamin 
Libet, (organisers: L. Nadel, W. Armstrong) Toward a Science of Consciousness Meeting, 
April 8-12, 2008, Tucson, USA. 
 
70. What the brain thinks about ours hands. Keynote Lecture at the 1st American 
Conference on Reconstructive Transplant Surgery (ACRTS): Prospects and Future of a New 
Era in Reconstructive Surgery”. Organised by Prof. Thomas Starzl and Dr. Stefan 
Schneeberger, July 18th-19th, 2008, University of Philadelphia, Philadelphia, PA. 

 
 
 

http://www.serpentinegallery.org/2007/08/park_nightsserpentine_gallery.html


Angela Sirigu: Summary of my Research Interests 
 

I was trained as a psychologist at the University “La Sapienza” in Rome, Italy and I 

subsequently specialized in Neuropsychology both in Marseille, France and at the National 

Institute of Health in Bethesda, Md, USA. I therefore have extensive experience in clinical 

and research work with brain damaged patients. I also committed myself to pursuing my 

research interests by combining behavioural studies in normal subjects and in patients using 

Neuroimagery and Neurophysiological techniques (autonomous function monitoring, EMG, 

EEG, TMS, fMRI).  

Currently Director of Research at the CNRS Institute des Sciences Cognitives in Lyon, 

I lead a group of scientists (see details about my group below) including junior researchers, 

post-docs, technicians and graduate students. This group is strongly multidisciplinary in its 

composition and its research themes. I have strong collaborations with clinicians in neurology, 

psychiatry, neurosurgery and rehabilitation medicine. I coordinate a multicenter study on 

patients who benefited from hand allografts which is funded by a collaborative award from 

the American National Science Foundation (NSF). My current research interests include high-

level disorders of movement execution and ideation. Behavioural and neuroimagery (fMRI, 

EEG) studies are conducted in normal subjects, and in patients with brain damage or 

peripheral injury (amputees, brachial plexus) in order to understand the functions of different 

brain regions such as the parietal and motor areas in motor planning and movement 

prediction. Our current hypothesis is that the parietal regions are important in monitoring 

internal signals from sensory feedback, forward model and movement intentions (see Sirigu et 

al, Science 1996; Sirigu et al, Nature Neuroscience, 2004; Kilner et al. Nature Neuroscience, 

2005). Although we emphasise the role of central mechanisms in guiding goal directed 

actions, the way in which afferent information (visual or proprioceptive) contributes or in 

some case interferes with those signals is also investigated (see Sirigu & Duhamel, Journal of 

Cognitive Neuroscience, 2002; Vargas et al., Cerebral Cortex, 2004). Since 2006 with Michel 

Desmurget (senior scientist in my group) and Karen Reilly ((senior scientist, recently 

recruited at CNRS) we have undertaken a series of studies where we directly stimulated 

different cortical and subcortical regions in awake patients undergoing brain surgery after 

suffering from a tumour. The aim here is to identify how motor areas are organised and how 

premotor and parietal regions contribute to motor awareness.  These projects are currently 

done in collaboration with Dr. Carmine Mottolese, neurosurgeon at the Neurosurgery 



Department of the Neurological Hospital in Lyon and with Dr. Hugues Duffau neurosurgeon 

at Montpellier University.   

  An important issue we address in our group concerns the plasticity of the motor 

system at both behavioural and neural level. With Karen Reilly and Catherine Mercier 

(postdoc in my group), we recently explored the hypothesis that hand movements 

representations are perhaps still intact in the motor cortex after amputation, thus questioning 

the conclusions of several studies that have reported a shrinkage of the hand area in M1 

(Mercier et al, Brain 2007; Reilly et al, Brain 2007). We stimulated the amputees’ motor 

cortex using TMS while monitoring stump muscles activity and subjective reports of TMS-

evoked movement sensations. In a parallel study, the same patients were asked to produce 

phantom movements while EMG activity in the remaining stump muscles was being recorded. 

When TMS was applied to different sites in the former hand representation, the stimulation 

evoked distinct and reproducible phantom movements. Furthermore voluntary movements of 

the phantom hand were associated with specific patterns of stump muscle activity, which 

differed from activity recorded in the same muscle groups during movements of the proximal 

limb. These findings have clearly implications on how limb representation following 

amputation is reorganized in M1. Contrary to the current belief that neurons in the hand 

region disappear to the profit of those coding proximal movements, this work clearly shows 

that the primary motor cortex still retains the ability to generate manual motor commands, 

albeit addressed to new muscle groups. We recently presented a new model of M1 

organisation before and after limb amputation (Reilly & Sirigu, The Neuroscientist, 2007). 

In collaboration with the group lead by Prof Dubernard, who performed in a upper 

limb amputee the first world double hand allograft, we demonstrated that the patient’s brain 

integrated the “new” hands by overthrowing the cortical reorganisation induced by the 

amputation (Giraux et al, Nature Neuroscience 2001). We also showed in amputees with 

phantom pain that when these patients are provided with a visual feedback of the missing limb 

in movement the motor cortex is reactivated and phantom limb pain disappears (Giraux & 

Sirigu, Neuroimage 2004). The same technique adapted to hemiparetic patients with cortical 

lesions (we trained them to visualise a correct movement of their intact hand instead of seeing 

moving their own affected limb) proved to be very successful. Finally, the knowledge we 

gained on the properties of normal functioning of the motor system has been fruitful in 

designing new rehabilitation techniques for patients suffering from obsessive compulsive 

disorder which can be considered a high level motor impairment. Another important aspect of 

action representation I work on since my post-doctoral stay at NIH concerns the contribution 



of cognitive and emotional process to decision making and the role of the frontal areas in 

regulating these behaviours (see our recent papers Camille et al, Science 2004; Coricelli et al, 

Nature Neuroscience, 2005; Coricelli et al, Trends in Cognitive Science, 2007). Several 

projects on neuroeconomics are about to be completed and others are planned where we 

intend to study the mechanisms of decision making from a game theory perspective using 

lesion and neuroimaging methods. More particularly we focus on how strategic thinking and 

emotions related to reward, self-interest or fairness regulate human individual and social 

behaviour. We are also studying how patients affected by autism behave in a social 

environment (Elissar Andari). Our goal is to identify rehabilitative techniques that can modify 

these patients’ behaviour in a social setting.   

 People in my group work in small teams to favour scientific exchanges and increase 

motivation. One single researcher can be a leader in a project but also be part of other studies 

sharing the same scientific question. My collaborators know that research requires time so 

before any project begins we always ask whether the predicted results will contribute to 

increase knowledge in our field.  For us, doing research is not a job but a passion that once we 

are in is very difficult to leave. 



 

 
“NEUROPSYCHOLOGY OF ACTION GROUP” 

 
 

 

RESEARCH TOPICS  
1:  Movement Representation, Prediction and Parietal lobes 
2: Intention and Motor Awareness 
3. Cortical Plasticity and Motor Rehabilitation  
3: Decision making, Emotions and frontal cortex 
4: Social Competence and Autism  
 
 
 

GROUP MEMBERS:  
Angela Sirigu, Coordinator 
 
 
Permanent members:  
Michel Desmurget, senior scientist, INSERM (CR1), Specialty: motor control, brain 

plasticity. 

Karen Reilly, PhD, University of Rochester, USA; Specialty: Motor control and motor 
plasticity in grafted patients and amputees, EMG, TMS. 

Alexandre Mayer, Associate professor, CNRS, UCLB Lyon, Specialty: Computer 
science. 

Nathalie Richard, Research Engineer, (permanent position at CNRS). 

Carmine Mottolese, Neurosurgeon, Chief of Neurosurgery Department, Neurological 
Hospital, Lyon, Specialty: motor control, cortical stimulation. 

Andres Posada: Research Engineer, Specialty: motor awareness, EEG, MEG (Under 
CNRS contract). 

Sylvain Harquel, Research Engineer, Specialty: motor awareness, Brain direct cortical 
stimulation, EEG, MEG (Under CNRS contract). 

 

 

Post-docs:  

Francesca Carota, PhD, Specialty: language and action, MEG, fMRI 

Gianluca Deiana, MD, Specialty: Motor plasticity, cortical stimulation, EEG. 

Laura Moretti PhD, Specialty: neuroeconomics and fMRI decoding. 



 

 
Graduate students: 
Antoine Aballea, 3rd year of PhD in Neuroscience, Specialty: Motor plasticity in 

amputees and allografted patients, TMS. 

Erika Rodrigues,  co-directed with Claudia Vargas, Federal University of Rio de Janeiro. 

Helene Parmentier, 1 year of PhD in Neuroscience, Specialty: Motor recovery after 
peripheral injury. 

Elissar Andari, decision making and autisme.  

Irene Cristofori, 1nd year of PhD in Neuroscience, Specialty: decision making and 

neuroeconomics. 

Anoop Raj, Motor awareness and parietal cortex. 

 
EXPERIMENTAL MODELS AND TECHNIQUES WE USED TO 
EXPLORE BEHAVIOUR/BRAIN FUNCTIONS: 

 
                                                                     

   
                    Cortical lesions           Direct Cortical          Hand & Faces     
                                                         Stimulation                 Transplant     

                                               
                                   

   

 fMRI                        TMS                       MEG 
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