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Purpose: As image-guided therapy (IGRT) becomes more common, it allows for the possibility to follow changes in the tumor volume and shape
during fractionated radiation treatment. In the case of head and neck cancer, measureable volumetric changes have been reported. These
measured changes in tumor volume can potentially be used to evaluate clinical outcome. In this work, we conducted a pilot study to measure
volumetric changes of head-and-neck tumors based on deformable image registration of cone-beam CT (CBCT) and pre-treatment CT images.

Materials and methods: Fourteen head-and-neck cancer patients with pre-treatment conventional CT and weekly CBCT during the 5-7 week
treatment period were retrospectively selected for this analysis. The contours of the primary tumor (GTVs) were manually drawn on the CT
images with a commercial planning system and mapped onto the reference daily/weekly CBCT images via deformable image registration. Tumor
response was evaluated using volumetric measurements and then correlated with clinical outcomes of complete response or no-response
(CR/NR).

Results: Although for many patients both RECIST diameters and GTV volumes were reduced during the first 5 weeks of treatment, this trend
does not hold in call cases. For the 12 patients clinically classified as CR, the RECIST diameter on average reduced to 95.64% at the 5th
treatment week compared with the 1st week measurement; the GTV volume on average reduced to 93.79% at the 5th treatment week compared
with the 1st week measurement. For the 2 patients clinically classified as NR, the RECIST diameter on average reduced to 91.91% at the 5th
treatment week; the GTV volume on average reduced to 84.24% at the 5th treatment week.

Conclusions: RECIST diameter and GTV volume measurement on cone-beam CT images using image registration was demonstrated. However,
it is difficult to assess treatment outcome based on these two criteria only.


