
Neurosurgery and neuro-intensive care are clinical areas in which highly specialized interventional, 
navigational and monitoring techniques are imperative for patient care and improved health in society. The 
overall aim of our research is to develop and evaluate new methods and techniques for radical improvement 
of navigation, intervention and monitoring in neurosurgery. Topics of special interest are deep brain 
stimulation (DBS), optical techniques for intraoperative neuronavigation, brain microcirculation as well as 
the integration and translation of the new tools and methods for clinical use. In the DBS research we have 
developeddeveloped a patient-specific modelling and simulation concept for investigation of the electric field around 
active DBS-contacts. This allows for visualization of the relative electric field changes in relation to the 
patient’s anatomy by using MRI together with superimposed atlas structures. The simulation method has 
proven useful for clinical evaluations of movement and speech in Parkinson’s disease and is now also 
introduced for new DBS-indications and brain targets. During the talk examples of both optical application in 
neurosurgery as well as projects related to DBS will be presented. 
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