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Fig. 6: Frontal and transversal planes through the primary tumour (red). From left to right: AC-CT with Q-SPECT (orange hues), showing values from 0 to maximum counts; 4D-CT with overlay of functional volumes VFL-Q(1/3) (orange) and VFL-4D(1/3) (light purple) as well as the overlap between the two volumes (pink); 4D-CT with 4D-CT V-map (rainbow heat map) showing Jacobian values from 1 to maximum value. a) In patient 10, large breathing amplitude (0.6-1.0cm on the diaphragm) gives rise to motion artefacts in the 4D-CT. Artefacts over the area of the diaphragm cause severe hotspots to appear laterally and medially in the V-map at the base of the lung. Contrary to this, the Q-SPECT has been taken over a much longer period of time, smoothing out the effect of the large breathing amplitude (see jagged diaphragm on AC-CT), and enhancing the effect of a long exhale period. This confines activity to a lung volume corresponding to the exhale phase, with little or no activity at the lateral and medial area around the diaphragm. The result is largely disjunct FL-Q(1/3) and FL-4D(1/3) volumes. b) In patient 24, the breathing amplitude is much smaller (0.3-0.8cm on the diaphragm), yet still with artefacts in the 4D-CT. This gives rise to local maxima and minima in the deformation vector field. This results in a patchy FL-4D(1/3) volume, emphasizing mostly noise in the very low activity images.
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