Percutaneous cryoablation under CT guidance has the advantage of partial visualization of the iceball during the procedure which can provide monitoring to ensure optimal coverage of the tumor and to reduce the risk of injury to adjacent organs. However, there is an imminent need to assist the practitioner in delivering the ablation probes accurately into the targeted area of the kidney with discrete and non-disruptive navigation technology. Our long term goal is to develop a completely integrated system for percutaneous ablation of liver, kidney and lung tumors which would encompass procedure planning, surgical navigation with compensation for organ motion and deformation and real-time monitoring of the ablated region. The objective of this application, which is a necessary step towards our long term goal, is to integrate a novel video-based navigation system to improve probe placement during kidney ablation therapies, and to validate the system in Phase I and Phase II clinical trials. The rationale that underlies the proposed research is that by providing tracking of the probes combined with intra-operative images, precise placement at the designated target position will be statistically improved, reducing radiation exposure, overall probe placement time and in the long term, clinical outcomes. To achieve the objectives of this research the following specific aims have been set: (1) adaptation of a novel video based navigation system for interventional guidance of percutaneous kidney ablation probes, and validation of tracking accuracy, (2) Development of navigation software to integrate tracked tool positions and intra-operative images, and (3) validation of the clinical feasibility of this system in Phase I and II clinical trials. The proposed research is innovative because it provides video tracking technology that only minimally modifies the current surgical workflow and instruments, yet, when placed within an integrated software navigation environment, is capable of overcoming the main technical difficulties of an ablation procedure. The expected outcomes are shorter procedure times, lower radiation dose and improved target accuracy of the ablation probes leading to adequate tumor coverage. Our contribution is the provision of a novel video based navigation system, which only requires attaching a small disposable digital camera to the probe and an adhesive pad to the patient around the surgical region. The outcomes of this research are significant because it provides tool tracked navigation, with only minimal modification of workflow and surgical instruments. 
