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	Thesis Title : (1-2 lines)

Intra operative navigated functional imaging for surgery of brain tumors


	Unit/Team of framing : (1-2 lines) 

Equipe MediCIS LTSI - Inserm UMR 1099 (ex 642)

Universté de Rennes1





	Name of the scientific director and co-director : (1 line) 

Pierre JANNIN (Inserm-Rennes) 


	Contact : (1 line)

Pierre.jannin@univ-rennes1.fr


	Socio-economic and scientific context : (10 lines) 

The annual incidence of brain tumors is around 10 per 100,000 in adults. Gliomas, most frequent among brain tumors, tend to infiltrate surrounding healthy tissues, which may limit the possibility of radical surgical removal. Despite evidence that future treatments will rely on targeted chemotherapy, surgery still remains today an important survival parameter. Pre operative medical imaging allows identifying tumoral areas. However, both PET and MRI require big gantries and bulky equipment, that can be used pre operatively only. Additionally, pre operative images become obsolete during surgery due to intra operative brain deformations.


	Topic 


Assumptions and questions (8 lines)

Our collaborators at CAMP team at Munich University have been working on navigated intra-operative functional imaging systems. Such systems combines a hand-held nuclear probe, which detects radiation emitted from the radiotracer administered in the patient’s body, with a real-time optical tracking system, which provides the pose of the nuclear probe in real-time [Wendler2007RBC]. This combined system allows for generating images of the radiotracer’s i) volumetric and ii) superficial distribution in the region of interest. These systems have been mainly used for lymph node detection in breast cancer. We aim at studying its use for optimizing brain tumor surgery.


	The main steps of the thesis and demarche (10-12 lines)

In this project we aim at studying the feasibility of this approach for brain tumor surgery, which was nerver studied before. The first step consists in studying and simulating the surgical workflow related to the use of such intra operative imaging modality in the surgical management of glioma. Then, we will study methods for registrering pre operative PET and MR images with the intra operative images. The system will be integrated in the software environment available at our team. We will study visualization approaches allowing to display in the operating room the intra operative images along with pre op images and the patient him/herself with augmented realuty approaches. Finally validation protocols will be conducted on physical phantoms. We aim at demonstrating the feasibility, the accuracy and robustness of such approach before clinical tests under ethical approval.


	Methodological and technical approaches considered (4-6 lines)

We will rely on software developped in our lab for image guided neurosurgery. We will study image registration approaches between surface and volume dedicated to the specificity of our finctional intra operative images. The surgical microscope available in our lab will be used as a support for augmented reality. The physical brain phantoms will be built in collaboration with INSA-Rennes.


	Scientific and technical skills required by the candidate (2-4 lines)

Required scientific skills: Image processing, computer vision 

Technical skills: software engineering, C++, VTK





