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The objective of this work is to demonstrate the process and advantages of correlating a MV Cone Beam CT (MV CBCT) to a
kilovoltage planning CT for patient alignment.

The MV CBCT provides a 3D patient volume that can be very tightly aligned to the planning CT. Offsets between the data sets of a
millimeter or less are clearly visible throughout the volume, even in anatomy that is highly symmetric, such as the head. In contrast,
registrations using only a few 2D projections (such as a pair of orthogonal portal images) rely on identification of corresponding
landmarks such as gold seeds or anatomical features for accuracy. In the absence of adeguate landmarks, alignment based on few-
projection techniques are ambiguous. Significant offsets throughout the treatment volume are possible even though the projections
show alignment.

Since the megavoltage image set is dominated by bony anatomy, to provide a close match with the kilovoltage image set, the soft
tissue Houndsfield numbers may be masked from the planning CT. The registration may be performed automatically with a mutual
information algorithm or done manually with a visualization toolkit. In either case the displacement between the image sets can be
transformed to a vector in the linac frame of reference. This vector can be used to recommend atable shift, or to illustrate the need to
reposition the patient. Correlations with a Rando head phantom and a sheep head were performed with different threshold values to
emphasize bone or soft-tissue registrations.
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