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The emerging integration of volumetric imaging in the therapy setting is expected to enhance the precision of target |ocalization.
Online volumetric imaging permits visualization of soft-tissue structures and has the potential to challenge traditional surrogates for
inferring target position, such as skin marks, radiographic landmarks, and implanted markers. While daily volumetric imaging
supports awide variety of guidance strategies, the ahility to evaluate and intervene promptly isacritical consideration since motion
can degrade the validity of the image data with time. Thiswork considersthe Energy of Correlation (Ecrr) asan objective method for
analyzing organ motion over a course of time and as a means of identifying valid surrogates of target position. The E, considers
temporal correlation between points of interest within a volumetric dataset. The method is demonstrated for prostate cancer therapy
using data from sagittal cine-MR studies of patient volunteers, as described previously.! Several observations are immediately
quantified by the Eq, approach: (1.) prostate motion can by characterized as a rotation about the apex; (2.) thereislow correlation
between abdominal motion and the prostate position; and, (3.) thereissimilarly low correlation between the prostate and pelvic bones.
While these observations are present to varying degreesin the literature, they demonstrate the utility of Eq, asa powerful quantitative
means of analyzing organ motion and deriving new surrogates to guide therapy interventions.
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