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Abstract:  

Magnetic resonance imaging (MRI) is an emerging modality for planning and 

visualizing diagnostic and therapeutic image guided interventions (IGI).  MRI offers 

certain unique benefits: plethora of contrast mechanisms to assess tissue 

pathophysiology, lack of ionizing radiation and true 3-D imaging. Areas of challenge 

and potential advancement in interventional MRI include those of dynamic imaging 

and visualization, addressing the limited access to the patient and the implementation 

of multi-modality guidance by incorporating molecular level imaging.  We will 

present dynamic MR imaging approaches that include strategies for the selective 

acquisition of raw MR data (inverse or k-space), fast MRI preparations for the 

manipulation of tissue contrast, and multiplanar volumetric imaging.  In addition, two 

MR-compatible systems will be presented, developed for interventional procedures in 

the breast and the body that offer direct access to the patient inside cylindrical high 

magnetic field MRI scanners. We will also discuss the integration of the robotic 

manipulator with the MR scanner, for on-the-fly control of the imaging plane(s) to 

follow the procedure in real-time.  Finally, we will overview current needs in multi-

modality IGI (i.e., MR and localized optical imaging), real-time image processing, 

human-machine haptic interfacing and augmented reality visualization of procedures 

in real-time. 
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