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"Image-Guided, Minimally-Invasive Interventions in the Brain and Heart”
Terry Peters, BE (Hons), PhD, FCCPM, FAAPM, FIEEE, FACPSEM, FMICCAI, F Inst P, C Phys
Robarts Research Institute, University of Western Ontario, London, ON, Canada

Surgical procedures often have the unfortunate side-effect of causing the patient significant trauma while
accessing the target site. Indeed, in some cases the trauma inflicted on the patient during access to the
target greatly exceeds that caused by performing the therapy. Over the years we have developed
techniques that rely on pre-operative mages, combined with data acquired during the procedure for
performing minimally-invasive surgery on the brain and heart. This presentation will illustrate this work with
respect to its application for both deep-brain stimulator implantation as well as intra-cardiac therapy. For
Deep-brain therapy for Parkinson's tremor, we map a database of deep-brain electrophysiological
responses to the patient’s brain. Guided by these data and intra-operatively acquired electrophysiology
measurements, the target region is approached with a stimulating electrode through a small burr-hole in
the skull to select the final target. In the heart, many intra-cardiac interventions are currently performed
after the chest has been opened, the patient placed on cardiopulmonary bypass, and the heart arrested.
Our approach is to register intra-operative images to the patient, and use a navigation system that
combines intra-operative ultrasound with virtual models of instrumentation that has been introduced into
the chamber through the heart wall.
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